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The  London  Lancet,  of  June  16,  1877,  reviewing  this  work,  says: 

"  Medical  jurisprudence  is  one  ©f  those  subjects  which  it  has  always  seemed  to  us  is 
too  wide  in  its  scope  to  be  adequately  dealt  with  by  any  one  author.  A  real  professor  of 
medical  jurisprudence  should  be  informed  at  all  points  in  every  department  of  his  pro- 
fession. He  must  be  learned  as  a  physician  and  as  a  surgeon,  and  accustomed  to  deal 
with  all  cases  which  arise  in  obstetric  practice ;  an  exact  anatomist,  a  well-informed  physi- 
ologist, a  botanist,  a  microscopist,  and  an  expert  chemist ;  cunning  of  fence  in  meeting 
questions  put  in  cross-examination,  learned  in  the  law,  possessed  of  tact,  judgment,  and 
common  sense,  and  skilled  in  the  use  of  modern  instruments  of  research,  such  as  the  spec- 
troscope, the  ophthalmoscope,  and  the  electric  battery.  He  is  also  expected  to  be  well 
informed  on  all  matters  connected  with  lunacy;  he  must,  of  course,  be  a  pathologist  of 
very  great  knowledge;  and,  lastly,  he  must  be  versed  in  all  matters  which  directly  or  indi- 
rectly affect  the  chances  of  life.  Such  Admirable  Crichtons  must  be  few  and  far  between, 
and  we  notice  that  the  originators  of  the  proposed  Conjoint  Examining  Board,  evidently 
despairing  of  finding  such  men,  do  not  propose  to  appoint  special  examiners  in  forensic 
medicine,  but  determine  that 'questions  on  forensic  medicine  are  to  be  included  among 
those  asked  by  the  examiners  on  chemistry,  medicine,  surgery,  and  midwifery.'  The  fact 
that  the  present  volume  is  written  by  two  authors,  both  of  whom  are  most  favorably  known 


for  the  high  quality  of  the  work  which  they  have  already  given  to  the  world  of  science, 
would  be  strong  prima  fa  cie  evidence  that  this  joint  production  would  be  something  out  of 
the  common.  The  readers  of  the  book  will  not  be  disappointed.  It  is  'as  full  of  meat 
as  an  egg,'  the  information  is  sound,  and  the  arrangement  is  good.  Not  only  is  the  knowl- 
edge displayed  of  a  high  order,  but  the  references  to  other  works,  which  are  thickly  scat- 
tered throughout  the  volume,  very  greatly  enhance  its  value. 

"  Nearly  half  the  volume  is  assigned  to  Toxicology,  and  this  is  probably  the  most 
thorough  treatise  on  the  subject  in  this  or  any  other  language. 

"  The  chapter  on  Systematic  Chemical  Analysis,  containing  as  it  does  much  of  the  ex- 
perience of  the  late  Dr.  Letheby,  is  excellent,  and  gives  the  most  explicit  details  of  the 
mode  of  proceeding  in  an  analysis  of  the  contents  of  a  stomach.  A  perusal  of  this  chapter 
serves  to  strengthen  the  impression  that  the  search  for  poisons  is  a  matter  only  to  be  under- 
taken by  the  skilled  chemist,  whose  life  is  passed  in  the  constant  practice  of  chemical 
manipulations.  It  is  not  to  be  expected  of  the  ordinary  medical  man  that  he  should  be 
able  to  carry  out  the  details  of  the  most  difficult  of  all  analyses,  and  it  is  certainly  most 
unfair  to  the  accused  that  he  should  attempt  to  do  so.  We  cannot  give  a  better  idea  of 
this  section  of  the  work  than  by  showing  what  is  the  method  pursued  by  our  authors  in 
dealing  with  the  various  poisons.  Let  us  take  a  common  one,  such  as  arsenic.  First  we 
have  the  chemistry  of  the  element  arsenicum,  the  modes  of  preparing  it,  its  economical 
uses  and  its  various  compounds  with  oxygen,  sulphur,  chlorine,  iodine,  and  hydrogen. 
Arsenious  acid  is  then  treated  in  the  same  way,  and  its  physical  and  chemical  properties 
are  given  at  length.  Next  we  have  the  symptoms  of  arsenical  poisoning,  the  treatment  and 
the  post  mortem  appearances ;  and  here  we  must  not  forget  to  mention  a  very  good  illus- 
tration in  chromo-lithography  of  the  post  mortem  appearances  of  the  stomach.  Then  we 
have  the  tests  for  solid  arsenic  and  for  arsenious  acid  in  solution,  the  diagnosis  between  arsenic 
and  antimony,  and  the  full  details  of  the  toxicological  analysis  in  cases  of  arsenic  poison- 
ing. Lastly,  we  have  a  table  giving  the  more  important  details  of  ninety-eight  cases  of 
poisoning  by  arsenical  preparations,  and  a  long  list  of  references  to  other  published  cases. 
All  the  poisons  are  treated  of  with  similar  care  and  show  of  laborious  investigation  and 
research. 

"The  chapter  on  the  examination  of  Hairs  and  Stains  is  admirable,  and  gives  at  great 
length  all  the  valuable  information  which  the  microscope  and  spectroscope  are  capable  of 
affording  towards  the  unravelling  of  difficult  cases.  Here,  again,  we  have  capital  illustra- 
tions in  lithography,  as  well  as  wood-cuts,  and  the  various  blood-spectra  are  given  in 
chromo-lithography  as  a  frontispiece  to  the  volume. 

"  The  chapter  on  Life  Assurance  shows  that  care  which  is  the  characteristic  of  the  vol- 
ume, and  a  long  synoptical  table  of  disputed  policies  gives  a  large  amount  of  information 
in  a  very  small  space. 

"  The  questions  of  Rape,  Delivery,  and  Infanticide  are  all  ably  handled,  and  so  pro- 
fusely illustrated  that  barristers  and  others  may,  without  much  difficulty,  master  the  main 
facts. 

"The. chapter  on  Insanity  is  full  of  illustrative  cases,  among  which  we  notice  most  of 
our  old  friends  from  other  text-books,  as  well  as  the  more  notable  of  the  recent  English 
causes  celebres,  such  as  the  Windham  case  and  Lady  Mordaunt's  case. 

"  To  show  how  carefully  the  work  has  been  brought  up  to  the  last  level  of  scientific 
medicine,  we  may  mention  that  the  method  of  diagnosing  between  true  and  feigned  double 
vision  is  taken  from  Dr.  Bristowe's  recent  work  on  the  Practice  of  Medicine.  All  the  best 
known  works  on  Medical  Jurisprudence  have  been  laid  under  contribution  for  the  produc- 
tion of  the  present  volume.  It  contains  almost  everything  that  can  be  found  in  other 
works  on  the  subject;  but  it  is  no  mere  compilation.  Dr.  Woodman  and  Dr.  Tidy  have 
noth  thought  out  the  subject  for  themselves,  and,  with  rare  industry  and  acumen,  have 
brought  together  a  mass  of  facts  which  is  little  short  of  astounding.  The  book  is  worthy 
to  take  its  place  alongside  of  any  work  on  the  same  subject,  and  must  prove  of  great  use 
to  all  who  practise  in  criminal  courts  and  to  all  medical  practitioners.  We  have  no  hesi- 
tation in  recommending  it  to  our  readers." 
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PREFACE. 


This  Manual  is  from  first  to  last  a  joint  production,  the  authors 
holding  themselves,  in  each  and  every  particular,  mutually  respon- 
sible. 

It  claims  to  be  simply  a  comprehensive  Medico-legal  Handy-book. 

Although  its  subject  is  legal  medicine,  it  deals  with  the  medical 
rather  than  with  the  legal.  The  authors  have  felt  that  lawyers  know 
the  legal  aspect  of  the  subject  better  than  physicians,  whilst  phy- 
sicians know  the  medical  better  than  lawyers.  Recognizing,  however, 
the  existence  of  a  part  of  the  subject  belonging  to  both  lawyer  and 
physician,  but  special  to  neither,  they  have  ventured  on  this  mid- 
territory,  trusting  that  their  medical  view  of  the  land  in  question 
may  be  found  of  service  to  those  whose  profession  leads  them  to 
regard  it  primarily  from  a  different  point  of  view. 

It  may  be  desirable  to  mention  that  in  describing  chemical  reactions, 
the  authors  have  usually  adopted  the  trivial  names  for  reagents  rather 
than  a  strictly  scientific  nomenclature.  This  they  have  done  advisedly, 
since  in  all  probability  the  work  will  be  as  frequently  used  by  those 
unfamiliar  with  modern  chemistry  as  by  the  chemical  student.  The 
same  remark  explains  the  use  of  Fahrenheit  degrees  and  avoirdupois 
weights  in  place  of  the  Centigrade  and  metric  systems. 

The  authors  are  greatly  indebted  to  numerous  friends  for  sugges- 
tions, and  in  many  cases  for  material  assistance.  Amongst  others 
must  be  specially  mentioned,  Mr.  H.  C.  Sorby,  F.R.S.,  for  his  help 
in  the  chapter  on  blood,  Dr.  Robert  Barnes,  Mr.  Hutchinson 
(whose  name  was  unfortunately  omitted  from  the  history  of  his  own 
discovery  of  notched  teeth  at  p.  634),  Dr.  Langdon  Down,  Dr.  John 
Randall,  Mr.  Waren  Tay,  and  Dr.  John  Stocker,  Mr.  Need- 
ham  (for  drawing  the  plates  of  hairs),  and  Mr.  Midwinter.  They 
must,  however,  express  how  much  they  are  indebted  to  the  late  Dr. 
Letheby  for  help  and  assistance  in  ways  far  too  numerous  to  men- 
tion. 


Vlll  PREFACE. 

The  authors  desire  to  express  to  the  Messrs.  Churchill  their 
thanks  for  the  liberal  manner  in  which  they  have  met  them  in  the 
matter  of  illustrations. 

As  a  matter  of  course  the  authors  have  made  free  use  of  the  stand- 
ard works  on  legal  medicine.  To  acknowledge  at  every  point  how 
much  they  have  been  indebted  to  the  elaborate  works  of  Alfred 
Swaine  Taylor,  Christison,  Orfila,  Tardieu,  Beck,  Casper, 
Guy,  and  Wormley,  would  have  involved  mentioning  their  names 
on  almost  every  page.  The  titles  of  their  works  will  be  found  in  the 
Bibliography  appended.  The  brevity  of  this  list  is  compensated  in 
some  measure  by  frequent  references  in  the  text  and  in  the  footnotes. 

That  unavoidable  mistakes  in  so  complicated  a  work  will  have 
crept  in,  notwithstanding  every  care  to  prevent  them,  the  authors  can- 
not for  one  moment  doubt.  They  trust  some  excuse  will  be  found  in 
the  fact  that  the  Manual  has  been  written  amidst  the  demands  of  pro- 
fessional work. 

Lastly.  They  dedicate  this  book  to  the  memory  of  their  late  col- 
league and  former  teacher,  Dr.  Letheby.  During  his  life  he  had 
taken  a  deep  interest  in  its  progress,  and  had  given  permission  for  the 
work  to  be  dedicated  to  him.  He  had,  moreover,  consented  to  write 
an  introduction.  And  now  he  is  gone,  the  authors  sorrowfully  dedi- 
cate it  to  his  memory,  not  merely  in  recognition  of  his  having  been 
one  of  the  greatest  English  authorities  on  its  subject-matter,  nor  as  an 
acknowledgment  of  numerous  acts  of  personal  kindness,  but  more 
particularly  as  his  pupils,  whose  first  lessons  in  Forensic  Medicine 
were  his  lectures,  and  in  testimony  of  that  to  which  a  long  race  of 
London  Hospital  students  can  bear  record,  his  ever  ready  willingness 
to  teach,  as  well  as  his  rare  aptitude  in  imparting  the  knowledge  he 
himself  possessed  in  so  profound  a  degree. 

C.  Meymott  Tidy, 

48  Queen  Anne  Street, 

Cavendish  Square. 

W.  Bathurst  Woodman, 

6  Christopher  Street, 

Finsbury  Square. 
March,  1877. 
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FORENSIC  MEDICINE 


TOXICOLOGY. 


CHAPTEE  I. 


INTRODUCTORY. 

The  Coroner's   Court — Inquests — -The  Superior   Courts — Medical  evidence — Fees- 
legally  claimable  by  medical  men. 

Forensic  Medicine,  or  Medical  Jurisprudence,  may  be  said  to  include 
every  branch  of  Medical  Art,  and  every  fact  in  the  wide  domain  of  Medi- 
cal Science.  A  medical  witness  in  a  court  of  law  may  be  asked  questions- 
the  correct  answer  to  which  may  presuppose  an  almost  omniscient  acquaint- 
ance with  the  facts  and  theories  of  Anatomy,  Chemistry.  Medicine,,  Sur- 
gery, and  Obstetrics,  and  we  may  even  add  Technology;  in  order  to  the 
detection  of  crimes  of  all  kinds,  including  the  adulteration  of  food,,  and  the 
complicated  manoeuvres  of  the  forger  and  the  coiner.  It  is  almost  self- 
evident  that  such  a  "circle  of  the  sciences,"  even  if  the  authors  were- 
accomplished  enough  to  undertake  so  gigantic  a  task  as  the  digest  of  the- 
whole,  could  never  be  comprised  within  the  limits  of  a  "handy-book,"' 
Toxicology  alone  has  now  a  voluminous  literature  of  its  own,  and  is  justly 
.considered  to  be  a  special  division  of  the  subject.  This  wide  field  of  study,. 
and  the  great  length  of  the  works  which  have  been  written  upon  itr  deter 
many  students  and  practitioners  of  medicine  from  undertaking  the  stud^ 
of  the  relations  of  their  art  to  the  requirements  of  justice  in  civilized  com- 
munities. They  fear  to  begin  the  study  of  forensic  medicine  because  it 
appears  to  them  a  labyrinth  of  undigested  facts  and  theories  far  too  be- 
wildering for  men  of  average  abilities  and  ordinary  leisure.  The  evils  of 
this  state  of  things  are  at  least  twofold.  First,  many  students  are  rejected 
at  examinations  solely  on  account  of  their  shortcomings  in  this  subject ;:. 
and  secondly,  many  medical  practitioners  are  conscious  of  painful  and 
ridiculous  exhibitions  of  ignorance  in  courts  of  law  ;  ignorance  which  it  is 
to  be  feared  has  too  often  led  to  a  failure  of  justice.  The  object  which  the 
authors  propose  to  themselves  in  this  handy-book  is  to  exhibit  briefly  the 
outlines  of  the  current  knowledge  of  the  day  on  those  topics  which  are 
most  frequently  the  subject  of  inquiry,  and  sometimes  of  controversy,  during 
civil  or  criminal  trials. 


26  THE    CORONER'S    COURT.  —  INQUESTS. 

Some  of  the  chief  practical  issues  which  are  to  be  decided  by  medical 
witnesses  are : 

1st.  Questions  of  personal  identity  of  the  dead  or  living. 

2d.  The  fact  of  death  itself;  and 

3d.  The  cause  of  death,  whether  by  the  ordinary  course  of  nature,  dis- 
ease, or  violence  (poison,  or  otherwise).  If  by  any  of  these,  what  are  the 
proofs  ? 

4th.  The  questions  of  pregnancy,  and  its  duration;  legitimacy,  and  the 
capacity  for  procreation;  and  the  proofs,  if  any,  of  crimes  committed 
against  morality  and  social  order. 

5th.  Disputed  claims  as  to  life  insurance  and  survivorship. 

6th.  Questions  of  malingering,  and  feigned  diseases,  and  the  capacity  of 
prisoners  to  undergo  certain  sentences. 

7th.  Questions  of  mental  soundness  or  insanity.  The  capacity  to  make 
a  will,  or  to  manage  one's  own  affairs. 

8th.  More  rarely  the  questions  of  forgery  of  documents,  and  adultera- 
tions of  food  and  medicine,  and 

9th.  Questions  of  malapraxis. 

The  Coroner's  Court.     Inquests. 

The  first  court  to  which  you  will  probably  be  summoned  as  a  medical 
witness,  is  the  coroner's,  the  proceedings  at  which  are  generally  known  as 
an  inquest.  The  summons  you  will  receive  should  be  in  the  form  sub- 
joined : 

"  Coroner's  inquest  at  the  in  the  parish  of 

in  the  county  of  upon  the  body  of 

"  By  virtue  of  this  my  order,  as   Coroner  of  you  are 

required  to  appear  before  me  and,  the  jury  at  the  place  aforesaid,  on  the 
day  of  one  thousand  eight  hundred  and  at 

of  the  clock  in  the  noon,  to  give  evidence  touching  the  cause  of  the 

death  of  the  aforesaid  person ;  and  make,  or  assist  in  making,  a  post-mortem 
examination  of  the  body  (with  an  analysis  of  the  contents  of  the  stomach,  if 
such  be  necessary),  and  report  thereon  at  the  said  inquest. 

"A.  B., 
"  To  Mr.  "  Coroner." 

Unless  the  summons  be  worded  as  above,  it  is  not  considered  a  medical 
summons. 

You  may  receive  this  notice  only  a  few  hours,  or  even  less,  before  the 
time  fixed  for  the  inquest.  However  short  the  notice,  it  is  not  safe  to  dis- 
regard the  summons,  as  neglect  not  only  entails  a  penalty  of  £5,  but  in  the 
event  of  the  case  being  carried  into  the  criminal  courts,  you  may  lay  your- 
self open  to  a  reprimand  from  the  presiding  judge.  The  only  legal  excuse 
for  your  non-attendance  is  a  summons  for  the  same  hour  from  one  of  the 
superior  courts.  It  may,  of  course,  happen  that  a  medical  man  might  be 
morally  justified  in  refusing  to  leave  a  case  involving  risks  to  life,  but  such 
cases  will  of  necessity  be  exceedingly  rare. 

The  Coroner's  Court  is  one  of  great  antiquity,  and  the  statute  upon 
which  the  proceedings  are  chiefly  founded  dates  back  to  the  fourth  year 
of  Edward  I  (statute  2).  The  coroner,  who  is  supreme  judge  in  his  own 
court,  can  issue  a  summons  for  the  attendance  of  any  legally  qualified 
medical  practitioner.  You  must  not,  therefore,  refuse  to  go,  merely  because 
you  know  nothing  about  the  case.  Your  opinion  may  be  required  as  a  skilled 
witness  upon  collateral  issues  of  fact  or  opinion.  The  ordinary  fee  for  a 
medical  witness  is  one  guinea.     You  cannot  legally  refuse  to  make  a  post- 


HOW    TO    GIVE    EVIDENCE.  27 

mortem  examination  if  the  coroner  requests  it,  and  you  cannot  claim  more 
than  two  guineas  for  your  attendance  and  the  autopsy,  including  a  chemi- 
cal analysis  of  the  stomach,  etc.  But  if  you  do  not  feel  competent  to  make 
the  analysis  you  ought  to  say  so,  and  refuse  to  perform  in  a  hasty  and 
improper  manner  that  which  may  involve  not  only  the  life  but  the  repu- 
tation of  others.  A  coroner  may  ask  you  to  make  a  post-mortem  exami- 
nation whilst  the  inquest  is  being  held,  and  by  artificial  light.  You  ought 
to  protest  against  this,  as  it  is  impossible  to  make  a  careful  examination 
of  the  whole  body  in  less  than  an  hour,  and,  if  it  be  possible,  daylight  is 
always  preferable.  The  yellow  tinge  given  to  the  skin  by  certain  poisons 
(picric  acid,  e.g.),  and  the  same  tint  produced  by  disease  (e.  g.,  jaundice), 
may  easily  escape  notice  by  candle  or  gaslight.  The  principles  which 
should  guide  you  in  giving  evidence  in  the  superior  courts  are  applicable 
at  inquests,  and  we  shall,  therefore,  state  them  briefly  in  this  chapter : 

I.  Make  yourselves  as  fully  acquainted  as  possible  with  all  the  facts  of 
the  case  on  which  you  have  to  give  evidence.  Let  your  post-mortem  ex- 
amination be  a  thorough  one.  {See  Chapter  II.)  Do  not,  for  example, 
make  so  serious  a  mistake  as  to  neglect  the  examination  of  the  head  be- 
cause the  death  was  a  sudden  one,  and  you  found  heart  disease.  Death 
is  sudden  in  some  cases  of  cranial  haemorrhage,  and  remember  apoplexy 
may  coexist  with,  or  be  caused  by,  poisoning.  Carefully  examine  the 
clothing,  if  any,  and  all  the  surroundings  of  a  dead  body.  You  should 
also  refresh  your  memory  by  a  reference  to  some  standard  work  on  the 
subject,  so  as  to  know  the  views  held  by  authorities.  Even  should  your 
own  opinion  be  the  more  correct  one,  it  is  not  fair  to  an  inculpated  person 
to  give  it  as  if  there  were  no  other,  when  professional  men  of  eminence 
may  hold  an  opposite  view  to  your  own. 

II.  Be  punctual  to  the  time  appointed  for  the  inquiry. 

III.  Avoid  all  flippancy  of  manner.  Possibly  the  inquest  may  termi- 
nate in  a  verdict  of  manslaughter  or  murder,  and  the  case  will  then  go  for 
trial  before  a  superior  court.  But  even  if  no  such  serious  issues  are  at 
stake,  your  own  sense  of  propriety  must  lead  you  to  spare  the  feelings  of 
the  relatives  or  friends  of  the  deceased  as  much  as  possible,  and  to  respect 
yourself  and  your  oath  by  a  decent  and  suitable  behavior.  At  the  same 
time,  a  man's  natural  manner  is  the  best,  and  we  deprecate  all  assumption 
of  preternatural  gravity. 

IV.  Arrauge  what  you  have  to  say  (especially  the  symptoms  observed 
during  life,  and  the  post-mortem  examination)  in  a  methodical  manner. 
You  cannot  be  too  clear  about  dates.  It  is  well  to  affix  the  day  of  the  week, 
as  well  as  that  of  the  month,  to  every  important  event. 

Measurements,  and  the  sizes  and  distances  of  objects,  should  be  given 
either  from  well-known  standards,  such  as  parts  of  an  inch,  foot,  yard,  and 
the  like,  or  you  may  use,  though  less  definite,  such  expressions  as  a  finger's 
or  hand's  breadth.  You  may  also  compare  the  sizes  of  things  with  well- 
known  objects,  such  as  a  sixpence  or  a  shilling. 

In  descriptions  of  injuries,  it  is  better  to  take  some  bone  (as  a  rib)  for 
a  starting-point  than  a  more  variable  object  like  the  nipple. 

V.  Use  the  plainest  English  you  can,  and  never  strive  to  appear  learned 
by  the  use  of  scientific  or  cant  terms.  Let  the  result  of  a  blow  be  a  bruise 
rather  than  a  contusion ;  speak  of  a  blood-clot  rather  than  of  apoplectic  ex- 
travasation. 

VI.  Do  not  answer  any  question  unless  you  both  hear  it  and  clearly 
understand  it;  and  take  care  to  give  your  own  evidence  so  as  to  be  heard 
and  understood.  Your  evidence  given  in  a  village  inn  may  be  read  and 
commented  upon  by  the  medical  and  legal  professions  throughout  the 
world. 
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VII.  Never  lose  your  temper  iu  the  witness-box.  Your  best  method  of 
def'euce,  if  unduly  pressed,  is  to  be  as  cool  and  imperturbable  as  possible. 

VIII.  Avoid  prolixity  and  useless  repetitions.  Volunteer  as  little  evi- 
dence as  possible;  but  keep  back  no  part  of  the  truth,  when  issues  are 
plainly  put  to  you,  as  nothing  can  be  more  damaging  to  a  case  than  the 
appearance  of  shuffling  or  evasion  in  a  witness.  A  medical  or  indeed  a 
scientific  witness  should  never  show  himself  a  mere  partisan.  You  should, 
therefore,  rather  answer  questions  than  volunteer  statements  in  the  ma- 
jority of  cases. 

IX.  Keep  your  opinions,  together  with  all  disputed  circumstances,  quite 
separate  from  those  facts  which  you  have  yourself  observed,  or  which  are 
satisfactorily  proved  by  the  evidence.  Thus  there  can  be  no  reasonable 
doubt  that  belladonna  and  prussic  acid  are  deadly  poisons  in  certain  doses, 
whilst  the  precise  manner  in  which  they  kill  is  as  yet  uncertain.  Again, 
in  a  case  of  cut  throat,  the  direction  of  a  wound  and  its  dimensions  are 
simple  matters  of  fact;  but  the  deduction  that  the  wound  in  question  was 
inflicted  by  a  left-handed  person  or  was  homicidal  or  suicidal,  will  in  many 
cases  be  a  matter  of  opinion. 

X.  Whilst  avoiding  undue  hesitation,  as  you  would  avoid  uudue  pre- 
cipitancy, take  time  so  to  frame  your  answer  that  it  may  convey  your  real 
meaning,  and  be  easily  understood.  The  use  of  exaggerated  expressions 
should  be  avoided.  For  example,  we  once  heard  two  medical  men  swear 
that  in  a  given  case  there  was  an  enormous  quantity  of  fluid  in  the  peri- 
cardium ;  but  ou  being  pressed  as  to  the  quantity,  they  admitted  there  was 
only  about  two  ounces. 

XI.  The  law  is  very  strict  on  the  point  of  written  notes.  The  witness 
is  not  allowed  to  read  his  evidence,  although  he  is  allowed  to  refresh  his 
memory  by  referring  to  his  notes.  Further,  all  notes  referred  to  in  the 
witness-box  must  have  been  made  at  the  time  to  which  they  refer,  or  im- 
mediately after;  and  if  the  notes  themselves  are  to  be  admitted  as  evidence, 
they  must  be  the  originals,  and  not  copies.  You  may  not  unreasonably 
ask,  "Am  I  at  liberty  to  quote  authorities  in  the  witness-box?"  Opinions 
differ  as  to  the  admissibility  of  evidence  from  books.  As  a  rule,  judges  do 
not  favor  this,  since  you  are  called  for  your  own  knowledge  of  facts,  or 
your  own  opinions.  Dr.  Taylor  states,  very  justly,  that  you  ought  to 
verify  all  assumed  "quotations"  before  assenting  to,  or  dissenting  from 
them,  as  counsel  may  either  wilfully,  or  by  mistake,  misrepresent  the 
author  from  whom  they  quote.  Do  not  let  any  authority,  however  emi- 
nent, shake  you  ou  simple  matters  of  fact. 

Take  care  that  your  depositions  are  read  over  to  you  before  signing 
them. 

XII.  The  highest  legal  authorities  have  decided  that  there  is  no  special 
privilege  attaching  to  medical  men  with  regard  to  secrets  of  a  professional 
nature.  In  other  words,  no  practitioner  can  claim  exemption  from  an- 
swering a  question,  because  the  answer  may  involve  a  violation  of  secrecy, 

•or  implicate  the  character  of  his  patient  or  friend.  This  is  the  law;  and 
however  it  may  be  defended  on  legal  grounds,  we  hope  that  there  are 
many  medical  men  who  would  prefer  to  sacrifice  their  personal  liberty  to 
their  honor.  For  it  seems  a  monstrous  thing  that  secrets  affecting  the 
honor  of  families,  and  perhaps  confided  to  a  medical  man  in  a  moment  of 
weakness,  should  be  dragged  into  the  garish  light  of  a  law  court.  Our 
duty  here,  however,  is  simply  to  state  the  law. 

The  Superior  Courts:  Subpcenas. 
Supposing  the  case  in  which  the  inquest  has  been  held  ends  iu  a  verdict 
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of  manslaughter,  or  murder,  you  will  probably  have  to  appear  at  a  police 
court,  or  before  magistrates,  and  you  will  then  be  bound  over  to  give  evi- 
dence on  the  trial.  Of  this  you  will  receive  due  notice.  A  sum  of  £20 
or  £40  is  usually  named  as  a  penalty  for  non-attendance.  No  medical 
man  is  bound  to  attend  a  trial  uuless  a  subpoena  has  been  placed  in  his 
hands  a  reasonable  time  beforehand.  In  civil  cases  a  payment  of  some 
kind  is  needed  to  make  the  subpoena  binding.  It  is  generally  in  the  form 
subjoined,  which  differs  but  little  from  that  used  in  the  criminal  courts : 

Victoria,  by  the  Grace  of  God,  of  the  United  Kingdom  of  Great 
Britain  and  Ireland,  Queen,  Defender  of  the  Faith,  To 

Greeting ;  We  command  you  and  every 
of  you,  that  all  things  set  aside  and  ceasing  every  excuse,  you  and  every 
of  you  be  and  appear  in  your  proper  persons  before  our  justices  assigned 
to  take  the  assizes  in  and  for  the  county  of  at 

in  the  said  county,  on  the  day  of  by  nine  of  the 

clock  in  the  forenoon  of  the  same  day,  and  so  from  day  to  day,  until  the 
cause  hereinafter  mentioned  be  tried,  to  testify  the  truth  according  to  your 
knowledge,  in  a  certain  action  now  in  our  court  before 
at  depending  between  plaintiff  and 

defendant  on  the  part  of  the  and  at  the  aforesaid  dav  by  a 

jury  of  the  country,  between  the  parties  aforesaid,  in  the  action  aforesaid 
to  be  tried  ;  and  this  you  nor  any  of  you  shall  in  nowise  omit,  under  the 
penalty  of  every  of  you  of  one  hundred  pounds.     Witness, 

at  Westminster,  the  day  of  in  the 

year  of  our  reign. 

A  professional  witness  should  ask  for  and  obtain  his  reasonable  ex- 
penses ;  and  he  is  not  bound  in  a  civil  trial,  nor  always  in  a  police  court, 
to  give  evidence  until  so  paid.  But  when  once  sworn,  he  cannot  legally 
refuse  to  give  evidence  as  to  matters  of  fact.  If  you  are  subpoenaed  to  both 
a  civil  and  criminal  case  at  the  same  time,  you  should  attend  to  the 
criminal  one,  giving  due  notice  to  the  counsel  on  the  other  case.  If  both 
subpoenas  are  for  similar  courts,  then  the  monition  from  the  Superior 
Court  must  have  the  first  attention.  If  from  two  courts  of  equal  authority, 
then  the  summons  first  received  should  be  obeyed.  You  cannot  recover 
any  fees  unless  you  are  duly  registered.  The  following  are  the  fees  legally 
claimable  by  medical  men  summoned  as  witnesses  when  there  is  no  special 
agreement  as  to  fees.  (See  A  Manual  of  the  Laws  affecting  Medical  Men, 
by  R.  G.  Glen,  LL.B.,  Barrister  at  Law.     Churchills.) 

In  the  Superior  Courts,  and  in  Equity,  £1  Is.  a  day,  if  resident  in  the 
town  in  which  the  cause  is  tried;  £2  2s.  to  £3  3s.  a  day,  if  resident  at  a 
distance  from  the  place  of  trial,  inclusive  of  all  except  travelling  expenses. 
If  the  witness  attend  in  more  than  one  cause,  he  is  entitled  to  a  propor- 
tionate part  in  each  cause  only.  For  travelling  expenses,  the  amount 
reasonably  and  actually  paid  is  allowed,  provided  it  does  not  exceed  Is. 
per  mile  one  way.  In  the  Probate  Court,  £1  Is.  a  day,  if  resident  within 
five  miles  of  the  General  Post  Office ;  £3  3s.  a  day,  if  resident  beyond  that 
distance  (including  board  and  lodging).  The  same  allowance  for  travelling 
expenses  as  in  the  Superior  Courts.  In  the  Divorce  Court,  £1  Is.  a  day, 
if  resident  within  five  miles  of  the  General  Post  Office.  From  £2  2s. 
to  £3  3s.  a  day,  if  resident  beyond  that  distance  (including  board  aud 
lodging).  The  same  allowance  as  in  the  Probate  Court  for  travelling  ex- 
penses. In  the  House  of  Lords,  physicians  and  surgeons  £2  2s.  a  day,  and 
£1  Is.  a  day  for  hotel  expenses  if  from  home.  Apothecaries  £1  Is.  a  day, 
and  the  same  allowance  for  hotel  expenses.     Higher  charges  are  allowed 
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under  special  circumstances.  Sundays  do  not  count  as  time.  The  sum 
necessarily  expended  is  allowed  for  travelling  expenses.  In  the  County 
Court,  from  10*.  to  £1  a  day.  For  travelling  expenses,  the  sum  reasonably 
paid,  not  more  than  6d.  a  mile  one  way.  In  the  Admiralty  Court,  from 
£1  Is.  to  £3  3*.  a  day  (including  board  and  lodging).  The  same  allow- 
ance as  in  the  Superior  Courts  for  travelling  expenses.  In  the  Bankruptcy 
Court,  £1  Is.  a  day,  if  resident  in  the  town  in  which  the  court  is  held. 
From  £1  Is.  to  £3  3s.  a  day,  if  resident  at  a  distance  from  the  court  (in- 
cluding subsistence).  Travelling  expenses  Id.  a  mile  one  way,  where  no 
railway  is  available,  or  expenses  actually  incurred.  In  the  Lord  Mayor's 
Court.  10s.  6d.  to  £1  Is.  a  day,  and  the  same  allowance  for  travelling  ex- 
penses as  in  the  Superior  Courts.  The  expenses  of  witnesses  in  most  cases 
of  misdemeanor,  and  in  all  cases  of  felony,  are  now  allowed.  On  an  ex- 
amination before  a  magistrate,  a  sum  not  exceeding  10s.  Gd.  may  be  allowed 
to  a  medical  witness  residing  in  the  city,  borough,  or  parish  where  the 
examination  takes  place,  or  within  two  miles  thereof,  and  to  such  a  witness 
residing  beyond  that  distance  a  sum  not  to  exceed  £1  Is.  For  mileage, 
a  sum  not  exceeding  3d.  a  mile  each  way.  Medical  witnesses  attending 
Courts  of  Assize,  General  Sessions  of  the  Peace,  etc.,  to  give  professional 
evidence,  but  not  otherwise,  may  be  allowed  £1  Is.  a  day,  with  2s.  for 
every  night  they  are  detained  from  home,  and  for  mileage,  a  sum  not 
exceeding  od.  a  mile  each  way.  Every  legally  qualified  practitioner  who 
has  attended  at  a  coroner's  inquest,  in  obedience  to  a  coroner's  order,  is 
entitled  to  a  fee  of  £1  Is.  for  attending  to  give  evidence,  where  no  post- 
mortem examination  has  been  made,  and  to  a  fee  of  £2  2s.  for  making  a 
post-mortem  examination,  and  attending  to  give  evidence.  No  fee  can, 
however,  be  claimed  for  the  performance  of  a  post-mortem  examination 
instituted  without  the  previous  direction  of  the  coroner.  These  fees  are 
to  be  advanced  aud  paid  by  the  coroner  immediately  after  the  termination 
of  the  inquest. 

In  a  protracted  trial  it  is  not  generally  necessary  that  you  should  attend 
the  whole  of  each  day  ;  but  it  is  necessary,  in  order  to  legally  claim  your 
fees,  that  you  should  attend  the  court  at,  or  just  before  its  first  opening 
each  day,  when  you  can  generally  ascertain  whether  your  evidence  is  likely 
to  be  required  for  that  day.  Fees  are  not  recoverable  from  attorneys,  but 
only  from  the  principals  in  an  action  ;  and  it  does  not  appear  that  large 
fees  are  recoverable  at  all.  A  skilled  witness  should,  therefore,  take  care 
to  be  paid  before  giving  his  evidence,  if  he  has  any  doubts  of  the  honor 
of  those  retaining  him. 


CHAPTER  II. 


Examination   of  bodies  found   dead  —  Weight  and  size  of  various  organs — Post- 
mortem digestion. 

How  to  make  a  "  Post-mortem"  Examination. 

The  first  thing  you  have  to  do,  when  called  to  a  case  of  supposed  death, 
should  be  to  ascertain  the  fact  of  death  itself,  {See  Chapter  III,  on  the 
Signs  of  Death.)  Being  satisfied  that  the  body  found  by  you  is  truly  a 
corpse,  it  is  well  to  observe  some  method  in  the  post-mortem  examination. 
The  same  general  rules  apply  to  all  cases  in  which  it  is  considered  advis- 
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able  to  make  such  an  examination,  even  when  there  is  no  prospect  of  legal 
proceedings.  And  the  same  habit  of  careful,  minute,  and  methodical  in- 
quiry will  be  of  immense  service  to  you  in  cases  of  severe  injury  or  acci- 
dent, even  when  life  is  not  extinct.  Dr.  Letheby  has  shown  ("  Lancet,"  vol. 
i,  1846,  p.  410,  etc.)  that  such  a  methodical  inquiry,  if  you  keep  careful 
notes,  will  often  save  you  much  "badgering"  and  confusion  when  in  the 
witness-box.  He  also  points  out  that  medical  men  are  far  too  apt  to  draw 
hasty  conclusions,  and  to  assume,  for  instance,  the  reality  of  poisoning,  on 
very  insufficient  evidence.  We  believe  that  there  is  much  improvement 
in  this  matter  in  the  thirty  yearswhich  have  elapsed  since  his  paper  was 
written.  But  there  is  still  room  for  much  further  improvement.  As  re- 
gards post-mortem  examinations,  three  or  four  general  remarks  seem  desir- 
able before  proceeding  to  more  minute  details,  viz. : 

I.  Before  you  disturb  the  body  at  all,  carefully  note  its  position  and 
surroundings.  Very  slight  knowledge  of  drawing  will  easily  enable  you 
to  make  a  rough  sketch  of  the  position  of  the  body,  especially  as  relates 
to  articles  of  furniture,  and  the  position  of  blood-stains,  etc.,  etc. 

The  following  sketch  will  illustrate  our  meaning: 


Fr«.  1. 


Ground  Plau  (scale,  _l..th  of  an  inch  to  the  foot). 

A,  cow-house ;  b,  servants'  bedroom  ;  c,  kitchen  ;  d,  back-kitchen  ;  e,  dairy  ;  f,  table  ;  g,  dresser ; 
H,  parents'  and  Sarah  Jacob's  bedroom. 

1,  Parents'  bedstead:  2,  wardrobe;  3,  corner  cupboard;  4,  the  fasting-girl's  bedstead;  5,  head  of 
bedstead,  on  which  two  lighted  candles  were  placed  in  the  evening  and  night-time  of  the  last  watch  ; 
6,  table;  7,  7,  linen  presses  ;  8,  8,  the  two  chairs  in  which  the  nurses  respectively  sat  and  watched; 
9,  hook  shelves. 

[By  kind  permission  of  Dr.  Fowler,  from  his  Complete  History  of  the  Welsh  Fasting  Girl,  p.  50.] 

If  you  feel  unequal  to  this  graphic  method,  you  can  at  least  describe  in 
words,  and  put  down  measurements  in  feet  and  inches. 

II.  When  you  come  to  examine  the  body  itself,  proceed  methodically, 
beginning  with  the  outside,  and  going  on  to  the  inside  seriatim. 

III.  Do  not  be  satisfied  with  opening  only  one  cavity,  such  as  the  tho- 
rax or  abdomen.     Let  your  post-mortem  examination  be  "thorough." 

IV.  Let  your  notes,  however  rough,  be  dated,  paged,  and  have  the  name 
and  address  of  the  deceased,  or  some  other  fact  tending  towards  identifica- 
tion, clearly  marked  upon  them — and  the  time  (if  known)  which  has 
elapsed  since  death. 

We  now  come  to  matters  of  detail,  and  observe — 

(1.)  That  you  should  carefully  examine  and  note  the  attitude  of  the 
body,  to  see  if  there  be  anvthiug  suggestive  of  a  struggle,  or  violent  death, 
by  poison  or  otherwise.     Look  for  weapons,  and  traces  of  blood,  and  for 
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cups  or  bottles  which  may  have  contained  poison.  For  example,  prussic 
acid  is  often  given  or  taken  in  beer,  and  arsenic  in  tea  or  coffee,  or  in  solid 
articles  of  food. 

(2.)  Is  the  body  clothed?  or  wholly  or  partially  naked?  Are  the 
clothes  injured  or  stained? 

(3.)  Note  carefully  the  position  of  the  limbs.  Are  they  rigid?  (See 
P.  M.  Rigidity,  p.  40.)  If  the  fingers  or  toes  are  clenched,  see  if  there  be 
anything  held  between  them.  Examine  the  nails  also.  In  struggles,  hairs 
or  portions  of  skin  or  clothing  may  be  found  ;  whilst  in  drowning,  sand  or 
weeds  may  be  met  with. 

(4.)  Carefully  note  the  color  and  expression  of  the  face.  Are  the  eyes 
"dreadfully  staring"  or  "decently  closed"  (T.  Hood)?  What  is  the 
color  of  the  conjunctivae?  Are  the  pupils  large,  small,  or  unequal?  Is 
the  mouth  open,  or  the  teeth  clenched  ?  Is  there  froth  about  the  mouth, 
or  any  peculiar  smell?  (Chloroform,  prussic  acid,  etc.)  The  face  will 
generally  be  livid  after  apoplexy,  death  from  suffocation  (hanging,  etc.), 
or  where  much  struggling  has  preceded  death,  or  in  natural  modes  of 
death  in  which  the  lungs,  right  heart,  and  venous  system  are  much  gorged. 
It  is,  however,  usually  pale  after  death  from  acids,  even  prussic  acid,  al- 
kalies, most  vegetable  poisons,  blows  upon  the  epigastrium,  and  injuries  to 
vital  .organs.  On  the  other  hand,  in  poisoning  by  alcohol,  opium,  the 
oxides  of  carbon,  and  chloroform,  it  may  be  either  pale  or  red.  In  most 
violent  deaths,  and  after  severe  haemorrhages,  the  features  are  convulsed. 
Apoplexy,  opium,  carbonic  acid,  and  other  narcotics,  often  give  a  calm 
look,  whilst  corrosive  poisons,  especially  such  as  produce  severe  abdominal 
symptoms,  frequently  give  a  pinched  and  anxious  expression,  like  the  facies 
hippocratica. 

Note  the  condition  of  the  gums  and  teeth.    Has  the  tongue  been  bitten  ? 

(5.)  Now  remove  all  clothes  from  the  body.  Carefully  examine  for 
scars,  tattooings,  nsevi,  and  other  means  of  identification.  Note  if  urine, 
faeces,  semen  or  any  other  discharge  have  taken  place.    (See  Hanging,  etc.) 

(6.)  Now  note  if  the  body  be  fat  or  thin — take  care  not  to  mistake 
dropsy  or  gaseous  distension  for  fat.  Examine  carefully  for  external 
wounds,  marks  of  burns,  blisters,  etc.  If  you  find  any  wounds  in  the 
throat  or  elsewhere,  note  their  direction  and  depth  ;  in  other  wrords,  are 
they  deepest  from  right  to  left  or  vice  versa;  how  far  do  they  extend,  and 
if  they  were  prolonged  in  the  same  line,  where  would  the  knife,  bullet,  or 
other  weapon  emerge?  If  necessary,  dissect  carefully  to  see  what  parts 
are  implicated.  Note  if  there  be  any  marks  of  a  cord  round  the  neck. 
If  you  find  a  cord,  note  where  the  knot  is,  front  or  back,  as  in  suicide  it 
is  generally  in  front.  Note  the  condition  of  the  edges  of  wounds — make 
incisions  into  bruises,  and  note  the  presence  or  absence  of  blood  and  clots. 
Dr.  Letheby  has  pointed  out  that  wounds  inflicted  after  death  generally 
dry  and  discolor  rapidly  upon  the  edges,  "acquiring  a  brownish  parch- 
mentdike  appearance." 

(7.)  Note  all  circumstances  tending  to  throw  any  light  upon  the  time 
as  well  as  the  mode  of  death.  The  chief  of  them  are  (1)  the  temperature  ; 
(2)  the  amount  or  absence  of  rigidity  ;  (3)  the  extent  of  putrefaction  or 
other  change.     (See  Chapter  III  on  Signs  of  Death.) 

(8.)  You  should  now  proceed  to  make  an  examination  of  the  head  and 
other  organs  in  a  systematic  manner,  as  follows: 

First,  make  an  incision  from  ear  to  ear  across  the  head,  down  to  the 
bone,  and  reflect  the  scalp.  Before  doing  this,  if  the  hair  be  very  thick, 
it  may  be  well,  in  a  doubtful  case  of  injury,  to  remove  some  of  it,  or  even 
to  shave  the  head.  This  is,  however,  very  seldom  necessary.  Note  the 
amount  of  blood   in   the  scalp,  and  look  for  fractures  or  injuries  to  the 
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outer  table  of  the  skull.  Saw  carefully  round  the  skull,  about  half  an 
inch  above  the  meatus  auditorius  externus,  remove  the  calvaria,*  and 
note  the  condition  of  the  dura  mater.  The  dura  mater  should  now 
be  carefully  cut  round  with  a  probe-pointed  scissors  or  bistoury,  and 
the  condition  of  the  arachnoid  and  pia  mater  noted.  Now  remove  the 
brain  carefully — note  the  condition  of  its  base,  and  of  the  sinuses  there, 
and  proceed  to  slice  the  brain.  The  principal  appearances  to  look  for  are, 
congestion,  extravasation,  such  as  apoplectic  clots,  effusion  of  serum  or 
blood,  lymph,  pus,  hydatids,  aneurism  or  blocking  of  vessels,  and  tumors 
(malignant  or  simple).f 

(9.)  Now  proceed  to  the  examination  of  the  spinal  cord  and  its  mem- 
branes— sawing  or  otherwise  cutting  through  the  laminae  of  the  vertebras 
on  each  side  of  the  spinous  processes  with  great  caution  ;  make  sections  of 
the  cord  at  different  parts.  Carefully  note  the  appearances  (if  blood  wells 
up,  etc.). 

(10.)  Now  proceed  (turning  the  body  over)  to  the  examination  of  the 
chest  and  abdomen.  Make  a  long  incision  from  a  little  above  the  top  of 
the  sternum  down  to  the  pubes.  Cut  through  and  reflect  muscles  and  in- 
teguments as  low  as  the  ensiform  cartilage — afterwards  reflect  only  the 
skin  from  thence  to  the  pubes.  With  your  thumb  on  the  back  of  your 
knife,  and  its  edge  lateralized,  cut  carefully  through  the  sterno-clavicular 
ligaments,  and  the  cartilages  of  the  ribs.  In  very  old  people,  or  if  ossifi- 
cation of  these  cartilages  has  occurred,  cutting  pliers  or  a  saw  may  have 
to  be  used.  Note  if  blood  flows  freely  from  the  cut  integuments.  Be 
very  careful  not  to  wound  the  large  veins  of  the  neck,  etc.  Reflect  the 
sternum,  and  note  if  the  lungs  be  collapsed  or  fill  the  chest.  Are  the 
lungs  adherent?  Is  there  any  fluid  in  the  pleural  cavities,  or  in  the  peri- 
cardium?! Are  the  heart's  cavities  full  or  empty?  What  is  the  color 
of  the  lungs  and  of  the  blood  iu  the  heart,  etc.?  Is  it  coagulated  ?  Ex- 
amine all  the  large  vessels.  Also  the  whole  of  the  air-passages.  It  may 
be  necessary  to  prolong  the  first  incision  in  the  skin  up  to  the  chin,  then 
reflect  the  skin  as  far  back  as  possible,  plunge  the  knife  in  just  under  and 
below  the  symphysis  of  the  jaw,  so  as  to  emerge  in  the  mouth,  carry  it  along 
close  to  the  inner  surface  of  the  lower  jaw  on  each  side  as  far  as  the  bone 
extends,  then  seize  the  tongue  from  below,  and  divide  the  velum  pendu- 
lum palati  with  your  knife,  dragging  the  tongue  forward  all  the  time, 
then  separate  the  pharynx,  etc.,  and  then  continue  to  make  traction  on  the 
tongue  till  the  pharynx,  larynx,  trachea,  and  oesophagus  have  been  re- 
moved. Open  the  larynx  and  trachea  and  look  for  foreign  bodies,  false 
membranes,  marks  of  corrosion,  etc.  Slit  up  the  bronchi  in  the  same  way, 
and  make  sections  of  the  lungs. 

As  soon  as  the  thorax  is  empty,  examine  further  for  fractures  or  disease 
of  ribs  or  vertebrae. 

*  This  word,  which  is  feminine,  is  often  written  calvariww,  as  if  neuter.  Dr. 
Mayne  pays  it  is  derived  from  calveo,  to  be  bald,  because  it  is  the  part  first  affected 
with  baldness.  It  is  the  anatomical  name  for  that  portion  of  the.  skull  which  is 
above  the  ears,  orbits,  temples,  and  occipital  protuberances.  Celsus  uses  it  for  the 
skull  Hence,  too,  "Calvary,"  "the  place  of  a  skull,"  in  our  English  version  of 
the  Bible,  the  original  being  "  Golgotha." 

f  During  the  examination  of  the  head,  this  part  should  be  raised.  The  body 
should  be  disturbed  as  little  as  possible,  and  a  plug  should  be  inserted  in  the  large 
vessels,  so  as  to  prevent  blood  running  out.  Some  recommend  opening  the  chest 
first,  and  noting  if  the  heart  be  full  or  empty,  then  opening  the  skull. 

X  Bnfore  removing  either  lungs  or  heart  for  these  purposes,  they  must  be  ex- 
amined in  situ.  You  should  examine  all  the  large  vessels,  and  also  the  coronary 
arteries.  Carefully  note  any  abnormalities  of  structure  which  may  be  present  (as 
in  cyanosis). 
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(11.)  Now  proceed  to  the  examination  of  the  abdomen,  noting  its  con- 
tents, and  the  general  appearance  of  the  viscera  and  peritoneum.  Look 
for  strangulation  of  intestines,  intussusceptions,  internal  hernia?,  etc.  If 
you  find  blood,  look  for  lacerations  of  the  liver,  spleen,  kidneys,  etc.  Never 
forget  to  examine  the  pelvic  organs,  and  particularly  the  bladder,  ovaries, 
and  uterus.  Young  women  sometimes  die  suddenly  of  apoplexy  of  the  ovary 
or  of  pelvic  hematoceles.  Fatal  injuries  may  be  inflicted  through  the  anus 
(Edward  II),  or  the  vagina,  or  labia  pudendi,  and  poisons  have  even  been 
introduced  in  this  way.     (Ed.  "  Med.  and  Surg.  Jour.,"  vol.  xxxv,  p.  85.) 

After  poisoning  by  arsenic,  the  intestines  are  sometimes  yellowed  by 
formation  of  orpiment.  Sulphuric  and  other  mineral  acids  may  cause  a 
blackened  or  bluish  appearance.  Iron  salts  cause  greenish  or  blackish 
coloration.  Place  a  ligature  around  the  oesophageal  end  of  the  stomach, 
and  two  around  the  first  part  of  the  duodenum.  Remove  the  stomach, 
cutting  between  the  two  ligatures  last  tied.  Note  its  external  color,  appear- 
ance, and  smell,  and  put  it  unopened  into  a  clean  bottle  or  jar,  and  seal 
it  up  for  further  examination.  Besides  sealing,  it  must  be  so  labelled  as 
to  prevent  any  mistake.  The  stomach  itself  should  afterwards  be  care- 
fully examined  with  a  lens  and  the  finger,  for  solid  particles  of  phospho- 
rus, arsenic,  corrosive  sublimate,  or  other  poisons,  for  seeds  and  portions 
of  leaves,  crystals,  pigments,  or  articles  of  food,  and  for  the  condition  of 
its  mucous  membrane. 

The  contents  of  the  duodenum,  and  of  the  rectum,  together  with  the 
stomach,  and  portions  of  the  liver,  or  other  organs  should  be  put  in  clean 
wide-mouthed  bottles  or  jars,  and  duly  labelled  and  sealed.  The  whole  of 
the  intestinal  tract  must  be  examined.  You  ought  to  be  familiar  with  the 
appearances  produced  by  syphilis,  tubercle,  typhoid  fever,  etc.,  and  as 
regards  ulcers  and  perforations,  we  may  remark  that  any  person  familiar 
with  the  post-mortem  room,  can  scarcely  mistake  the  rounded  and  thick- 
ened edges  of  chronic  ulcers  for  the  thinned  and  frayed  condition  of  the 
perforations  caused  by  corrosive  fluids  and  irritant  poisons.  On  the  other 
hand  great  care  should  be  taken  not  to  cut  or  tear  the  organs  in  removal. 
Do  not  forget  to  examine  the  oesophagus  as  well  as  the  mouth  and  pharynx. 
In  examining  the  latter,  great  assistance  may  be  derived  from  the  large 
mirror  of  the  laryngoscope. 

The  following  are  the  average  weights  and  measurements  of  the  viscera 
in  health.  Some  allowance  must  be  made  for  extremes  (either  way)  of 
height  and  weight.     The  measurements  are  in  inches: 

Heart — Adult  Male, 11  oz.  1  Usually  about  the  size  of  the 

'•  "      Female,    ....       9  "    J      closed  fist  (5  x  3J  x  2£). 

Brain — Adult  Male, 49|  " 

"  "      Female,    ....     44"  " 

Spinal  Cord,      ...  1    oz.  to    If  "       18  inches  long. 

Liver, 50      "     "  (JO  *<       12  x  4  x  2. 

Pancreas,      ....  2^    "     "     3i  " 

Spleen, 5      "     "     1~  " 

Luniks — Adult  Male,      .     .     .     .     45     "    }  m       4, 
.,  °  to       'i  »(,      ,,    >  loeether. 

"  "        .Female,  ...  32      "    /       => 

Thyroid  body,  .     .     .     .     1    oz.  to  2      " 

Thymus  at  birth, £    " 

Kidneys,  together, 9      "  (4$  x  2£  x  1  each). 

Suprarenal  capsules,       ....  2  drachms. 

Prostate  gland, 6         " 

Testicles,  together,     .     .      |  oz.  to  1     oz.* 

tt    •  *  j  f  7  to  12  drachms')  „      „      ,  .      , 

U nimpretrnated  uterus,       ...        <  ,.ill  ]■  S  x  2  x  1  inches. 

1     &  |  or  a  little  more.  J 

[These  weights  are  chiefly  taken  from  "  Quain's  Anatomy,"  7th  ed  ] 
*  Mr.  Curling  states  the  average  weight  of  a  healthy  testicle  to  be  6  drachms. 
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In  the  examination  of  the  abdomen,  the  caution  given  under  the  head- 
ing of  postmortem  stains  or  hypostases  is  especially  necessary,  namely, 
not  to  confuse  those  which  are  found  in  the  most  dependent  parts  with  the 
effects  of  inflammation,  either  from  natural  causes,  or  from  violence  or 
poison. 

As  regards  the  stomach,  it  is  also  very  necessary  to  remember  that 
brandy  and  other  stimulants  given  just  before  death,  produce  reddening 
of  the  mucous  membrane.  The  stomach  also  undergoes  digestion,  or  post- 
mortem solution,  which  appears  to  have  attracted  the  attention  of  John 
Hunter,  whose  description  is  subjoined.  He  says:  "There  are  very  few 
dead  bodies  in  which  the  stomach  at  its  great  end  is  not  in  some  degree 
digested  ;  and  one  who  is  acquainted  with  dissections  can  easily  trace  these 
gradations.  To  be  sensible  of  this  effect,  nothing  more  is  necessary  than 
to  compare  the  inner  surface  of  the  great  end  of  the  stomach  with  any 
other  part  of  its  inner  surface,  the  sound  portions  will  appear  soft,  spongy, 
and  granulated,  and  without  distinct  bloodvessels,  opaque  and  thick,  while 
the  others  will  appear  smooth,  thin,  and  more  transparent,  and  the  vessels 
will  be  seen  ramifying  in  its  substance;  and  upon  squeezing  the  blood  which 
they  contain  from  the  larger  branches  to  the  smaller,  it  will  be  found  to 
pass  out  at  the  digested  end  of  the  vessels,  and  to  appear  like  drops  on  the 
inner  surface."  (Hunter's  "Animal  Economy."  Owen's  edition,  p.  119.) 
If  this  digestion  has  been  active,  the  stomach  is  often  found  perforated, 
and  its  contents  escaped.  Dr.  Fenwick  ("  Morbid  States  of  the  Stomach  and 
Duodenum,"  pp.  42-47)  enters  into  this  subject  with  some  detail.  In  per- 
sons suddenly  killed,  as  by  lightning,  whilst  digestion  is  going  on,  in 
phthisis  and  other  diseases  with  acid  dyspepsia,  and  in  persons  suffering 
from  cerebral  disease,  especially  in  warm  weather,  this  post-mortem  diges- 
tion will  be  most  conspicuous. 


CHAPTER  III. 

Burying  alive — Signs  of  death — Post-mortem  temperatures — Post-mortem 
rigidity — Putrefaction — Adipocere — Order  of  signs  of  death. 

There  is  a  widely  prevalent  idea  that  premature  interment,  or  in  other 
words,  "  burying  alive,"  is  a  common  practice.  Careful  and  unprejudiced 
inquiry  leads  to  the  conclusion  that  the  frequency  of  this  event  has  been 
enormously  exaggerated.  Yet  it  can  scarcely  be  doubted  that  in  hot 
countries,  and  sometimes  even  in  temperate  climes,  persons  who  were  not 
really  dead  have  been  buried  ;  either  from  fear  of  contagion,  during  the 
prevalence  of  epidemics  such  as  cholera,  the  plague,  and  other  infectious 
diseases;  or  sometimes  from  worse  motives,  by  interested  relatives;  at  other 
times,  particularly  in  hot  countries,  from  the  practice  of  burying  on  the 
day  of,  or  the  day  after,  death.  The  most  important  prizes  at  the  disposal 
of  the  Paris  Academy  of  Sciences  in  1873  were  those  founded  by  the  Mar- 
quis d'Ourches  in  reference  to  this  very  subject.  The  principal  prize  was 
a  sum  of  20,000  francs  (£800)  "  for  the  discovery  of  a  simple  and  popular 
mode  of  recognizing  the  signs  of  real  death,  in  a  certain  and  indubitable 
manner,  a  method  which  may  be  put  into  practice  by  poor  uneducated  vil- 
lagers." The  other  prize  of  5000  francs  (£200)  is  to  be  given  for  "the 
discovery  of  a  scientific  method  of  recognizing  with  certainty  the  signs  of 
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actual  death."  The  great  prize  has  not  yet  been  awarded,  and  only  a  por- 
tion of  the  smaller  one.  In  Great  Britain  interment  is  seldom  so  rapid  as 
in  foreign  countries,  and  it  is  therefore  seldom  possible  for  so  horrible  a 
catastrophe  as  the  burying  of  the  quick  with  the  dead,  to  occur.  The 
question  of  the  reality  of  death,  which  is  far  from  being  so  simple  as  popu- 
lar proverbs  "  dead  as  a  door-nail,"  and  the  like  would  seem  to  imply,  is 
however  likely  to  be  frequently  referred  to  the  medical  practitioner,  on  one 
or  more  of  the  following  occasions : 

1st.  Those  who  have  a  great  dread  of  being  thus  untimely  disposed  of, 
sometimes  ordain  by  will,  that  before  beiug  "fastened  down  in  their  cof- 
fins," their  bodies  shall  be  examined  by  one  or  more  competent  medical 
men. 

2d.  During  cold  weather,  the  signs  of  putrefaction  are  very  slow  in  ap- 
pearing ;  and  certain  modes  of  death  are  either  so  quick  and  painless,  or 
so  gradual  and  imperceptible  in  their  progress,  that  the  external  appear- 
ance of  the  corpse  differs  little  from  that  of  the  living  person.  Anxious 
relatives  are  therefore  unwilling  to  lose  their  "  beloved  dead  "  out  of  their 
sight,  unless  skilled  medical  opinion  declares  the  reality  of  death. 

3d.  Although  really  included  in  the  last  heading,  it  may  perhaps  be 
worth  noting  separately,  that  certain  accidents,  such  as  railway  collisions, 
producing  shock  or  concussion,  and  compression  ;  and  mining  accidents, 
or  the  effects  of  poisonous  gases,  often  lead  to  medical  men  beiug  consulted 
as  to  the  reality  of  death,  by  the  officials  whose  duty  it  is  to  provide  for 
the  safety  of  the  wounded  and  injured. 

4th.  There  are  cases  in  which  the  singular  phenomena  commonly  known 
as  "a  trance,"  have  preceded  death,  or  are  suspected  to  exist. 

5th.  In  some  cases  of  succession  to  property  of  large  amount,  a  medical 
witness  may  be  asked  to  certify  the  reality  of  death.  There  may  be  other 
reasons  not  mentioned,  but  in  any  case  the  duty  of  the  medical  man,  in 
the  present  state  of  our  knowledge,  is  clearly  not  to  be  satisfied  with  any 
one,  or  even  two  of  the  ordinary  signs  of  death;  hut  to  refuse  a  certificate  of 
death  in  all  cases  where  a  majority  of  the  signs  mentioned  below  are  absent. 
It  is  surely  better  to  wait  a  few  hours,  or  even  days,  than  to  incur  so  hor- 
rible a  risk. 

What  then  are  the  "  Signs  of  Death  ?" 
Briefly  they  are  as  follows : 

1st.  Entire  cessation  of  the  heart's  action,  not  for  a  few  seconds  only,  but 
continuously.  Mere  absence  of  the  pulse  at  the  wrist,  or  even  in  other 
arteries,  is  not  enough,  as  this  may  be  found  in  cholera,  abdominal  col- 
lapse, and  other  kinds  of  shock,  etc.  Careful  auscultation  and  palpation 
of  the  cardiac  region,  in  a  quiet  room,  can  alone  decide  the  absence  of 
cardiac  action.  In  doubtful  cases  it  would  be  better  to  employ  acupunc- 
ture of  the  left  ventricle,  and  the  stimulus  of  a  galvanic  shock  to  the  car- 
diac region.  It  is  well  known  that  two  sounds  are  caused  by  the  heart's 
working,  which  have  been  compared  to  lfib-dflp'p,  lfib  diip'p,  etc.,  but  in 
cases  of  great  weakness,  only  the  second  sound  may  be  audible — a  blow- 
ing sound  (bruit)  possibly  replacing  one  or  both  of  these  in  cases  of  valvu- 
lar disease  of  the  heart,  of  great  anremia  (poverty  of  blood ).  Dr.  G.  W. 
Balfour  has  pointed  out  that  fine  needles  with  little  cork  or  paper  flags 
will  often  render  cardiac  movements  visible  where  not  previously  so.  It 
is  doubtful,  however,  if  this  be  available  in  cases  such  as  we  are  describ- 
ing. It  should  be  remembered  that  there  is  a  "  pulse  "  wherever  an  artery 
is  superficial  enough  to  communicate  its  stroke  to  the  exploring  finger,  as 
in  the  facial,  the  carotids  of  the  neck,  the  brachial,  radial,  ulnar,  femoral, 
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popliteal,  and  anterior  and  posterior  tibial  arteries.  N".  B.  Negative  evi- 
dence from  stethoscopic  examination  of  the  heart,  great  vessels,  or  lungs, 
can  only  be  considered  decisive  when  done  some  hours  after  the  supposed 
death.  There  are  many  instances  on  record  of  recovery  of  infants  and 
young  children  after  the  heart  had  apparently  ceased  to  beat  for  at  least 
a  quarter  of  an  hour.  (See  Drowning.)  The  phenomena  of  hibernation 
must  not  be  forgotten.  M.  Bouchut  states  that  the  marmot  or  mountain 
rat  during  its  torpid  state  has  only  some  8-10  beats  of  the  heart  per  minute, 
whilst  at  other  times  the  heart-beats  are  80-90.  He  further  states  that  in 
syncope  the  beats  of  the  heart  can  almost  always  be  heard  by  an  expe- 
rienced ascultator  in  a  quiet  room.  Dr.  Taylor  recommends  half  an  hour 
to  be  spent  in  auscultation.  It  would  surely  be  better  to  auscultate  at  in- 
tervals of  half  an  hour  or  more.  The  heart,  and  particularly  its  right 
auricle,  "  ultimum  moriens,"  seems  to  have  a  life  of  its  own,  distinct  from 
the  great  nervous  centres,  and  continues  to  beat  or  contract  even  when  cut 
into  fragments,  for  some  minutes  after  its  removal  from  the  body.  The 
presumption  of  death  when  this  last  part  of  the  body  to  die,  no  longer 
gives  signs  of  life,  must,  therefore,  be  very  strong.  The  case  of  Colonel 
Townshend,*  who  could  voluntarily  suspend  the  action  of  his  heart,  should 
not  be  forgotten  here. 

lid.  Entire  cessation  of  respiration.  The  act  of  breathing  is  so  eminently 
a  vital  one,  that  any  long  suspension  of  this  function  (See  Drowning)  can- 
not but  be  fatal.  Here  again  the  stethoscope  should  be  used,  as  careful 
auscultation  is  far  more  likely  to  detect  the  sounds  caused  by  air,  or  air 
and  mucus,  or  other  fluids  traversing  the  air-tubes,  than  any  other  means. 
The  use  of  a  looking  glass,  to  condense  the  moisture  of  the  breath,  and  of 
a  feather  or  other  light  body  to  indicate  the  movements  of  air,  are  popular, 
but  not  very  satisfactory  methods  of  ascertaining  the  continuance  or  other- 
wise of  respiration.  There  is  a  peculiar  mode  of  breathing  known  by  the 
name  of  "  Stokes-Cheyne  respiration."  sometimes  seen  in  cardiac  and 
cerebral  disease,  rarely  in  fevers,  in  tubercular  affections,  and  perhaps 
other  maladies,  which  may  deceive  an  incautious  observer.  The  patient, 
in  such  cases,  breathes  at  first  so  slightly  as  scarcely  to  seem  to  breathe  at 
all,  each  succeeding  inspiration  is  a  little  deeper  until  a  maximum  is 
reached,  and  then  each  breath  that  follows  becomes  shallower  and  shal- 
lower, till  at  last  the  patient  may  again  appear  not  to  breathe  at  all — then 
a  feeble  inspiration  is  taken,  followed  by  another  a  little  stronger,  indicat- 
ing the  commencement  of  a  new  series  like  the  former. 

Hid.  Changes  in  and  about  the  eye.  These  consist  of  (1)  an  entire  loss 
of  sensibility  to  light.  The  pupil  no  longer  contracts  or  dilates  according 
to  the  amount  of  light  thrown  upon  it.  The  best  mode  of  testing  this  is 
known  to  ophthalmic  surgeons  as  "  oblique  illumination."  A  bright  light 
is  placed  on  one  side  of  the  eye  to  be  examined,  and  its  rays  brought  to  a 
focus  by  means  of  a  double  convex  lens  of  about  two  inches  focus,  and  the 
lens  and  light  so  disposed,  that  this  focus  falls  upon,  or  nearly  coincides 
with,  the  pupillary  aperture.  When  no  change  is  produced,  the  iris  re- 
maining immovable,  we  may  then  usually  conclude  that  life  is  extinct.  Ad- 
hesions of  long  standing,  belladonna  or  its  alkaloid  atropin  and  calabar 
bean  may,  however,  greatly  affect  the  mobility  of  the  iris,  as  is  well  known. 
Alcohol  and  some  other  poisons  also  produce  similar  effects.  (2.)  There  is 
an  entire  loss  of  sensibility  to  touch  in  the  ocular  conjunctivse.  This  is, 
however,  equally  true  of  a  period  in  epileptic  fits,  and  in  some  cerebral  in- 
juries. (3.)  The  conjunctiva  covering  the  sclerotic  soon  begins  to  show  a 
gray  cloudy  discoloration  on  its  external  portion,  which  soon  becomes 

*  See  Dr.  George  Cheyne's  Treatise  on  Nervous  Diseases,  p.  807. 
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blackish.  This  is  quickly  followed  by  a  similar  stain  on  the  inner  side. 
M.  Larch er,  who  first  pointed  this  out,  considers  the  phenomena  to  be  due 
to  cadaveric  imbibition,  and  probably  dependent  upon  putrefactive  changes. 
"  These  two  spots  extend  and  approach  each  other,  forming  the  segment 
of  an  ellipse."  (4.)  The  cornea  speedily  loses  its  transparency,  in  other 
words,  the  eye  has  lost  its  lustre.  This  may,  however,  take  place  during 
life,  as  is  repeatedly  seen  in  cholera,  and  other  diseases.  (5.)  The  eye 
soon  becomes  sunken  in  its  socket,  and  the  globe  itself  becomes  flaccid,  so 
as  to  retain  the  dint  or  mark  of  any  pressure  made  upon  it.  "Loss  of 
tonicity,  or  minus  tension,"  is,  however,  met  with  in  some  diseases  of  the 
eye.  (6.)  Supposing  the  cornea  to  be  clear  enough  to  allow  of  ophthal- 
moscopic examination,  it  is  stated  by  M.  Poncet  that  the  yellowish-red  of 
the  living  fundus  of  the  eye,  is  changed  at  the  moment  of  death  to  a  yel- 
lowish-white, or  paler  hue.  M.  Bouchut  states  that  beads  of  air  or  gas,  in 
other  words  an  interrupted  column  of  blood,  will  be  seen  in  the  retinal 
veins  resembling  bubbles  of  air  in  the  colored  fluid  of  a  spirit  thermometer, 
or  the  beaded  appearance  familiar  to  us  iu  nerve  tubes.  (Pneumatosis  of 
retinal  veins.)  (7.)  At  the  same  time,  the  eyelids  will  have  lost  their 
elasticity — neither  they  nor  the  globe  of  the  eye  moving  any  longer.  (8.) 
It  is  said  that  atropin  and  calabar  bean  no  longer  produce  the  dilatation 
and  contraction  which  are  their  respective  property.  This  is  quite  true  of 
a  body  dead  some  days,  but  not  always  true  of  one  dead  only  a  few  hours. 
(9.)  Electric  and  mechanical  stimuli  equally  fail  to  affect  the  eye  of  one 
dead  some  time. 

I  Vth.  Changes  in  the  temperature  of  the  body.  Gradual  cooling  or  loss  of 
heat  is  the  most  common  change  after  death.  In  some  diseases,  however,  the 
temperature  of  the  body  actually  rises  after  death.  This  is  particularly  the 
case  in  yellow  fever  (as  pointed  out  by  Dr.  Bennett  Dovvler),  cholera,  rheu- 
matic fever,  tetanus,  and  other  injuries  to  the  nervous  system,  small-pox, 
and  some  abdominal  diseases,  where  a  rise  amounting  to  9°  F.  (or  5°  C.) 
has  been  noted  after  death.  It  is  probable  (as  the  blood  is  no  longer  cooled 
in  the  lungs)  that  there  is  a  slight  post-mortem  elevation  of  internal  tem- 
perature iu  all  cases  of  death.  Be  this  as  it  may,  it  is  a  familiar  observa- 
tion that  within  a  few  hours  of  death  the  body  cools,  more  or  less  rapidly 
according  to  the  external  temperature,  the  amount  of  clothing,  and  other 
accidental  circumstances.  In  the  case  of  Gardner,  a  chimney  sweep, 
charged  with  the  murder  of  his  wife,  and  convicted  in  October,  1862,  Mr. 
Sequeira,  the  medical  man  first  called  in,  stated  that  she  must  have  been 
dead  at  least  four  hours,  as  the  body,  lying  on  a  wooden  floor,  covered  only 
with  a  flannel  petticoat  and  a  chemise,  was  quite  cold  and  rigid.  She  had 
lost  a  large  quantity  of  blood  from  a  wound  in  the  throat.  This  led  to  a 
number  of  observations  on  the  temperature  of  dead  bodies  by  Drs.  Wilks 
and  A.  S.  Taylor  {See  "Guy's  Hospital  Reports,"  Oct.  1863,  p.  184,  for  the 
details),  who  give  the  following  table  : 


First  period, 
2  to  3  hours. 

Second  period, 
4  to  6  hours. 

Third  period, 
6  to  8  hours. 

Fourth  period, 

12  hours  or 

more. 

Number  of  observations, 

76 

49 

29 

35 

Maximum  temperature  of 

the  bod}', 

Minimum  temperature  of 

Average  tern  pent  lure, 

F.             C. 
94°      34  4° 

60°      15.5° 

77°      25° 

F.           C. 

86°      30° 

62°      16.0° 
74°      23.3° 

F.            C. 

80°      26.6° 

60°      15.5° 
70°      21.1° 

F.           C. 

79°      26.1° 

56°      13.3° 
69°      20.5° 
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These  observations  were  made  by  simply  placing  the  bulb  of  a  thermometer 
on  the  skin  of  the  abdomen.  They  found  internal  temperatures  of  76°  F., 
seventeen  and  eighteen  hours  after  death,  and  of  85°  F.,  ten  hours  after 
death.  Very  numerous  observations  have  been  made  on  the  subject  by 
Messrs.  Durand  and  Liuas.  The  result  of  their  experiments  seems  to  be 
that  from  eighteen  to  twenty-four  hours  are  required  for  the  body,  under 
ordinary  circumstances,  to  cool  down  to  the  temperature  of  the  surround- 
ing atmosphere.*  In  summer  in  hot  days  a  temperature  of  25°  C.  (77°  F.) 
is  not  uncommon,  whilst  an  instance  is  recorded  of  a  frozen  woman  restored 
to  life  by  warmth,  whose  temperature  was  only  20°  C.  (68°  F.).  M.  La- 
borde  has  stated  that  in  five  to  eight  hours  the  temperature  of  the  deeper 
tissues  in  the  dead  body  falls  to  27°  or  28°  C.  (=80.6°  to  82.4°  F.).  But 
Dr.  F.  Niderkorn  ("De  la  Rigidite  cadaverique  chez  1'homme,"  Paris,  1872) 
shows  that  in  six  cases,  taken  indifferently  six  to  eight  hours  after  death, 
the  rectal  temperature  averaged  32.6°  C.  (90.6°  F.)  and  nine  cases,  in 
twelve  to  fourteen  hours  after  death,  gave  a  rectal  temperature  of  31.8° 
C.  (89.2°  F.).  As  these  observations  have  not  been  published  in  English, 
we  subjoin  a  summary  of  his  observations — which  are  taken  seriatim  from 
135  persons  dying  of  various  diseases  They  differ  from  those  of  Drs. 
Wilks  and  Taylor  by  being  taken  in  the  axilla  and  at  Paris : 


Temperature  of 
body  after  death. 

2  to  4  hours. 

4  to  6  hours. 

6  to  8  hours. 

8  to  12  hours  or 
more. 

109  4°  F. 
89.6°  F. 
96.9°  F. 

43°  r. 

32°  C. 
36.1°  C. 

98.2°  F. 
80.6°  F. 
90.2°  F. 

36.8°  C. 
27°    O. 
32.3°  C. 

95.3°  F. 
70.5°  F. 
81.7°  F. 

35.2°  C. 
21.4°  C. 
27.6°  C. 

100.4°  F. 
62.6°  F. 
77.9°  F. 

37.8°  C. 
17°     C. 
25.5°  C. 

The  following  seem  the  chief  practical  conclusions  from  these  and  other 
facts  collected  on  this  subject : 

1st.  That  even  in  winter  the  human  body  generally  takes  several  hours, 
certainly  not  less  than  four,  and  sometimes  twelve  or  even  more  (Nysten 
says  "three  days  in  cases  of  asphyxia"),  to  cool  down  to  the  temperature 
of  the  surrounding  air,  especially  if  internal  temperature  be  observed. 

2d.  The  external  temperature,  the  amount  and  kind  of  clothing,  and  the 
position  of  the  body,  all  modify  the  rate  of  cooling.  This  cooling  seems 
to  depend  upon  (1.)  The  cessation  of  heat  production  by  vital  or  chemical 
processes;  (2.)  Radiation;  (3.)  Conduction  and  convection  by  cool  air,  cold 
ground,  stones,  wood,  articles  of  bedding,  and  other  substances  upon  which 
the  body  rests,  or  by  which  it  is  surrounded. 

3d.  Age  and  sex  appear  to  modify  this  but  little,  if  at  all,  per  se,  although 
the  new-born  fetus  probably  cools  more  rapidly  than  older  infants. 

4th.  The  mode  of  death  has  far  more  to  do  with  it.  Large  losses  of  blood 
are  said,  by  Dr.  B.  Ward  Richardson,  to  cause  rapid  cooling.  This  agrees 
with  our  own,  and  with  common  experience,  but  Dr.  Taylor  has  shown 
that  it  is  not  invariably  true.     A  man,  aged  forty-eight,  died  from  losing 

*  We  have  been  favored  by  Dr.  Letheby  with  some  MS.  notes  of  observations 
taken  as  far  back  as  1851,  on  the  phenomena  following  death.  The  observations  on 
temperature  are  of  great  interest.  They  include  axillary  and  rectal  temperatures, 
and  the  temperature  of  the  room  in  which  the  bodies  were.  The  temperatures  of 
the  earlier  hours  after  death  do  not  materially  differ  from  those  quoted.  But  some 
observations  made  on  the  bodies  of  adult  males  show  that  when  the  surrounding 
atmosphere  was  55°  to  57°  Fahr.  the  axillary  temperature  was  on  an  average  14°, 
and  the  rectal  18°  Fahrenheit,  higher  than  that  of  the  air,  so  long  after  death  as 
from  20  to  24  hours,  the  cooling  being  most  rapid  in  the  first  few  hours  after  death. 
Dr.  Guy  states  that  this  cooling  =  about  1°  F.  per  hour,  which  seems  nearly  correct. 
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about  4  lbs.  of  blood.  Four  hours  after  death  the  skin  of  his  abdomen 
had  a  temperature  of  84°  F.,  eight  hours  after  of  80°  F.,  although  the 
dead-house  temperature  was  38°  F.  only.  The  conditions  were  favorable 
to  rapid  cooling.  It  is,  however,  noteworthy  that  he  had  met  with  an 
accident,  necessitating  ligature  of  his  axillary  artery. 

Observations  on  temperature  should  be  taken  by  a  thermometer,  and 
repeated  at  intervals  of  a  few  hours.  It  is  the  progressive  continuous  cool- 
ing, not  the  absolute  temperature,  which  indicates  death. 

Vth.  Several  minor  phenomena,  or  so-called  ''tests"  for  death,  have  been 
observed,  and  may  conveniently  be  grouped  as  follows:  (1.)  If  scarificators  and 
cupping-glasses  be  applied  to  any  part,  e.  g.,  the  pit  of  the  stomach,  blood 
usually  flows,  but  it  will  not  do  so  after  death,  at  all  events  not  many 
hours.  (M.  Levasseur,  Hotel  DieiO  (2.)  Bright  steel  needles  inserted 
in  any  part  of  the  skin,  will  be  found  free  from  rust  even  after  some  hours. 
(M.  Laborde.)  This  appears  greatly  dependent  on  the  amount  of  cooling 
and  moisture,  and  is  untrustworthy.  (3.)  Wires  attached  to  these  needles 
no  longer  deflect  a  galvanometer.  (See  muscular  irritability.)  (4.)  It  is 
stated  that  a  burning  match,  hot  sealing-wax,  cantharides  solutions,  or  blis- 
tering fluids  no  longer  produce  vesication.  Here  again  there  is  a  fallacy, 
as  in  young  and  healthy  subjects,  such  effects  do  follow  shortly  after  death, 
although  not  after  the  second  or  third  day.  (5.)  The  fingers  and  hands, 
especially  in  young  subjects,  are  translucent  during  life,  but  become  opaque 
after  death.  In  other  words,  if  a  bright  light  be  placed  behind  the  hand 
of  a  living  person,  in  a  dark  room,  it  shows  a  pinkish  red,  almost  trans- 
parent appearance.  (6.)  A  string  tied  tightly  round  the  finger  of  the  sup- 
posed corpse  will,  if  life  be  not  extinct,  shortly  cause  the  finger  to  become 
bluish-red.  (7.)  As  the  arteries  are  well  known  to  be  usually  pale  and 
empty  of  blood  after  death,  Dr.  Leon  Davis  proposes  to  cut  down  on  the 
temporal  or  radial  artery  in  doubtful  cases,  to  ascertain  the  color  and  con- 
tents. There  are,  however,  exceptions  to  the  above  rule,  especially  when 
the  arteries  have  become  at  all  rigid.  (8.)  It  has  been  proposed  to  inject 
liquor  ammonia?  subcutaneously.  In  the  living  body,  or  in  one  only  just 
dead,  a  sort  of  port-wine  congestion  is  immediately  produced.  In  a  body 
only  just  dead,  a  less  degree  of  this  might  be  visible  ;  but  in  one  dead  some 
hours  or  days  scarcely  any  change  is  produced. 

Vlth.  The  limbs  and  joints  of  the  body  become  stiff.  In  other  words  post- 
mortem rigidity  sets  in  at  a  variable  time  after  death.  This  rigidity  or  stiff- 
ness is  a  phenomenon  belonging  to  the  voluntary  muscles,  and  although 
much  attention  has  been  given  to  it,  is  a  subject  still  involved  in  much 
obscurity.  It  does  not  seem  certain  as  yet  that  it  is  due  to  coagulation  of 
the  myosin  or  albuminous  principle  of  muscular  tissues.  This  body  is  ob- 
tained with  difficulty  iu  an  uncoagulated  state,  from  warm-blooded  ani- 
mals, and  has  an  extraordinary  tendency  to  coagulate  at  all  temperatures 
above  32°  F.  (0°  C).  The  following  facts  on  muscular  rigidity  appear 
well  authenticated.* 

(1)  The  coagulation  of  the  muscle  plasma  is  greatly  accelerated  by  heat. 
At  40°  C.  (104°  F.)  it  coagulates  almost  instantaneously.  Cold  water, 
and  15  per  cent,  solutions  of  sodium  chloride  coagulate  it  when  it  is  dropped 
into  them.  In  10  per  cent,  solution  of  HC1  it  coagulates,  but  the  clot  is 
dissolved,  and  syntonin  formed. 

(2)  Living  muscles  at  rest  have  a  double,  or  amphichromatic  reaction 

*  Most  of  those  facts  will  be  found  in  the  excellent  article  by  Dr.  Michael  Foster, 
in  Klein,  Sanderson,  Foster,  and  Brunton's  Handbook  for  the  Physiological  Labor- 
atory.    See  also  Dr.  Hughes  Bennett's  Text-Book  of  Physiology,  1872. 
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on  litmus-papers,  changing  the  color  of  both  blue  and  red.     But  the  red 
is  altered  most,  so  that  the  muscular  reaction  may  be  described  as  alkaline. 

(3)  After  contraction  of  a  muscle  in  life,  and  during  post-mortem  rigid- 
ity, the  reaction  of  the  muscle  is  acid  (reddens  blue  litmus-paper).  This 
is  particularly  evident  in  rigor  mortis. 

(4)  The  acid  rigid  muscle,  after  death,  again  becomes  soft,  non-elastic, 
and  alkaline,  as  soon  as  the  post-mortem  rigidity  has  passed  off.  Lastly, 
(5)  the  muscle  in  a  state  of  rigor  mortis,  has  become  opaque.  {See  No.  (5), 
under  the  minor  signs  in  last  page.) 

Below  28°  Fahr.  =  —  11°  C.  muscular  fibres  pass  rapidly  into  some  new 
molecular  condition  from  which  they  do  not  return  into  active  life  by  any 
known  means  of  recovery  (Dr.  B.  W.  Richardson).  Brown-Sequard  has 
shown  that  a  current  of  arterial  blood  restores  muscular  contractility  to 
rigid  limbs. 

The  practical  questions  arising  out  of  the  phenomena  of  post-mortem 
rigidity  are  the  following  : 

(1)  How  soon  after  death  does  it  come  on  ? 

(2)  In  what  order  are  the  various  parts  of  the  body  affected  ? 

(3)  How  soon  does  it  pass  off? 

(4)  By  what  circumstances  is  it  modified  ? 

On  each  and  all  of  these  questions  there  has  been  much  discussion. 

Old  nurses  and  "layers  out"  are  always  extremely  anxious  to  close  the 
eyelids  with  a  penny  piece,  and  to  bind  up  the  lower  jaw  the  moment  after 
death  if  they  can,  lest  rigidity  should  supervene  before  they  have  time  thus 
to  compose  the  corpse.  Our  own  observations  have  taught  us  that  rigidity 
of  the  eyelids  sometimes  comes  on  in  less  thau  five  minutes  after  death. 
Dr.  Guy  says,  "Even  before  the  heart  has  ceased  to  beat  in  some  cases," 
and  Brown-Sequard  confirms  this.  Sommer  says  he  has  known  it  appear 
in  ten  minutes.  From  three  to  six  hours  is  perhaps  an  average.  Nider- 
korn,  whose  observations  appear  to  have  been  made  with  great  care,  states 
that  in  more  than  two-thirds  of  his  135  eases  post-mortem  rigidity  was 
complete  in  the  third,  fourth,  fifth,  or  sixth  hour;  in  only  two  out  of  116 
cases  was  it  complete  as  early  as  two  hours.  But  he  states  that  in  all  the 
135  cases,  some  one  or  more  of  the  articulations  were  rigid  within  the  first 
two  hours  after  death.  There  seems  no  well-authenticated  case  in  which 
the  supervention  of  post-mortem  rigidity  has  been  delayed  beyond  the  day 
of  death,  although  there  are  numerous  cases  in  which  it  passes  off  so  quickly 
as  to  be  unnoticed. 

In  what  order  are  the  various  regions  of  the  body  affected?  Nysten, 
"Recherches  de  physiologie  et  de  chimie  pathologiques  pour  faire  suite  a. 
celles  de  Bichat  sur  la  vie  et  la  mort"  (A.D.  1811),  says:  "This  stiffness 
always  begins  in  the  human  subject  with  the  trunk  and  neck,  then  attacks 
the  thoracic  limbs,  and  from  tbem  proceeds  to  the  abdominal  ones,  so  that 
the  latter  are  still  supple  when  the  former  are  already  stiff;  and  it  follows 
the  same  order  in  disappearing,  so  that  the  legs  are  often  quite  stiff  when  the 
other  parts  of  the  body  have  regained  their  suppleness."  He  does  not  men- 
tion the  jaw  at  all.  Sommer  ("  De  signis  mortem  hominis  absolutem  ante 
putredinis  accessum  indicantibus,"  Copenhagen,  1833,  a  rare  book,  quoted 
by  Orfila)  says:  "It  begins  in  the  neck  and  lower  jaw,  then  attacks  the 
upper  extremities,  lastly  the  pelvic  limbs.  It  is  rare  for  it  to  begin  in  the 
lower  extremities,  or  to  invade  all  four  limbs  at  once.  In  200  cases  Som- 
mer only  found  one  in  which  it  did  not  begin  in  the  neck."  Larcher  (in  a 
Memoir  addressed  to  the  Academy  of  Sciences,  in  the  "Archives  de  Mede- 
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cine,"  1862)  founded  on  the  examination  of  600  bodies,  states  that:  "The 
order  of  post-mortem  rigidity  is  always  the  same,  no  matter  what  the  kind 
of  death,  whether  sudden  or  slow,  natural  or  accidental.  The  muscles  of 
the  lower  jaw  stiffen  first,  then  the  abdominal  limbs,  then  the  neck  mus- 
cles;  lastly,  more  or  less  slowly,  the  thoracic  limbs  (arms).  The  muscles 
which  are  the  first  to  stiffen,  remain  stiff  the  longest.  It  is  also  certain 
that  the  lower  jaw  and  the  knee  stiffen  more  slowly  and  thoroughly  than 
the  shoulder." 

Casper  states  that  "it  passes  from  above  downwards,  begins  on  the  back 
of  the  neck  and  lower  jaw,  passes  then  into  the  facial  muscles,  the  front 
of  the  neck,  the  chest,  the  upper  extremities,  and  last  of  all  the  lower 
extremities.  Usually  it  passes  off  in  the  same  order,  and  once  gone  it 
never  returns,  and  the  body  becomes  as  flexible  as  it  formerly  was." 

Niderkorn  (lot*,  cit.,  p.  91)  thinks  there  is  no  such  invariable  law  as 
these  authors  suppose.  He  says  the  hip  and  the  knee  go  together,  and 
the  shoulder  and  elbow  ;  in  about  half  the  cases  the  foot  and  wrist  go  with 
their  larger  joints.  The  lower  jaw  is  usually  first  attacked,  then  the  neck, 
then  the  lower  extremities,  but  very  often  upper  and  lower  extremities 
stiffen  almost  simultaneously. 

In  answer  to  the  question,  how  soon  does  it  pass  off?  it  must  be  said  that 
there  are  cases  in  which  it  passes  off  with  extreme  rapidity,  even  as  soon 
as  in  one  or  two  hours.  In  winter  six  or  seven  days  are  not  uncommon. 
As  long  as  three  weeks  has  been  noted  in  very  cold  weather.  (See  the 
next  paragraph.) 

The  circumstances  which  modify  post-mortem  rigidity  are:  (a.)  The  age  of 
the  subject,  and  the  condition  of  the  muscular  system.  Excluding  foetuses 
of  immature  growth,  young  subjects,  etc.,  very  old  ones  display  the  most 
complete  rigidity.  It  is  less  marked  in  middle  age,  except  in  very  mus- 
cular subjects.  (6.)  The  mode  of  death.  In  very  lingering  diseases  (such 
as  phthisis)  it  often  comes  on  very  speedily,  and  disappears  in  an  hour  or 
two.  In  conditions  of  great  exhaustion  from  fatigue  (as  at  the  end  of  a 
battle,  or  in  hunted  animals)  the  same  thing  occurs.  In  cholera  it  comes 
on  early  and  lasts  late.  In  most  cases  of  violent  death,  and  of  poisoning, 
it  sets  in  late,  and  lasts  long.  Casper  states  that  it  is  absent  in  narcotic 
poisoning.  This  is  not,  however,  generally  true.  Habitual  drunkards 
exhibit  a  long  continuance  of  post-mortem  rigidity.  There  can  be  no 
doubt  that  a  low  temperature  of  the  surrounding  air  is  favorable  to  the 
long  persistence  of  this  rigidity.  On  the  other  hand,  Brown-Sequard  and 
others  have  shown  that  it  may  come  on  in  a  warm  bath,  that  it  is  exceed- 
ingly well  marked  in  hot  countries,  and  that  it  often  comes  on  when  the 
internal  temperature  of  the  corpse  is  above  the  normal.  (See  particularly 
Niderkorn,  loc.  cit.,  pp.  32  and  59.)  Paralyzed  limbs  become  rigid,  but 
the  muscles  of  limbs  shattered  by  accident  do  not  stiffen  like  others.  Post- 
mortem rigidity  has  been  stated  (on  the  high  authority  of  John  Hunter) 
not  to  occur  in  death  by  lightning.  Mr.  Gulliver,  and  more  lately  Dr. 
B.  Ward  Richardson,  have  shown  this  to  be  erroneous,  both  by  cases  and 
experiments.  The  latter  points  out  that  animals  dying  with  an  increase 
of  their  normal  or  natural  temperature  speedily  become  very  strongly  rigid, 
and  remain  stiff  a  long  time.  This  often  happens  in  small-pox,  acute  rheu- 
matism, tetanus,  meningitis,  abdominal  diseases,  pyaemia,  and  the  like. 
Lastly,  cold  water  is  favorable  to  the  long  continuance  of  post-mortem 
rigidity.     (See  Drowning.) 

When  a  joint  or  articulation  stiff  from  rigor  mortis,  or  post-mortem 
rigidity,  is  forcibly  bent,  the  stiffness  passes  off,  and  does  not  return.  This 
may  distinguish  death  from  certain  cases  of  supposed  trance,  from  cata- 
leptic states,  and  from  tetanic  rigidity  or  the  effect  of  poisons.     The  pro- 
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gressive  loss  of  heat  in  post-mortem  rigidity,  and  the  application  of  other 
tests  for  the  reality  of  death  will  also  save  the  careful  medical  man  from 
mistaking  stiffness  in  the  living  body  for  the  rigidity  which  comes  on  after 
death.  (See  Catalepsy,  Tetanus,  and  Hysteria.) 

Vllth.  Previous  to  the  occurrence  of  post-mortem  rigidity,  the  voluntary 
muscles  have  lost  their  irritability.  In  other  words,  chemical,  mechanical, 
and  other  irritants,  such  as  interrupted  and  induced  currents  of  electricity, 
no  longer  excite  contractions  of  the  muscles.  Whilst  referring  to  trea- 
tises on  Physiology  for  details  of  the  effects  of  various  irritants  on  mus- 
cular fibres,  the  following  facts  appear  to  us  of  especial  importance  in  a 
medico-legal  point  of  view  : 

(1)  Whilst  healthy  muscles  are  easily  excited  to  contraction  by  inter- 
rupted currents  of  moderate  force  (such  as  those  from  one  of  the  ordinary 
"medical"  machines  in  which  the  "  keeper"  is  made  to  rotate  between  the 
poles  of  a  magnet),  yet  this  contractility,  even  in  life,  maybe  in  abeyance, 
or  suspended,  by  the  following  agencies:  (a)  The  effect  of  certain  poisons, 
as  in  chronic  lead-poisoning,  strychnine  and  its  congeners,  nitrate  of  amyl, 
etc.  (b)  By  previous  exhaustion,  from  long-continued  mechanical,  elec- 
trical, and  other  stimuli.  Hence  it  is  undesirable  in  cases  of  suspended 
animation,  to  use  galvanism  or  any  form  of  electricity  for  prolonged 
periods  of  time.  Even  great  fatigue,  or  repeated  blows  as  in  prize  fights, 
or  prolonged  struggles,  will  have  the  same  effect,  (c)  Long-continued 
cold  suspends,  without  destroying  the  irritability  of  voluntary  muscles. 
According  to  Dr.  B.  Ward  Richardson  ("  Croonian  Lecture,"  1873)  from 
38°  to  28J  F.  is  the  most  favorable  degree  of  cold  for  mere  suspension. 
(d)  Increased  heat,  especially  about  12°  Fahrenheit  (=  6.Q°  Centigrade), 
above  the  normal  temperature  of  an  animal,  if  long-continued  it  tends  to 
bring  about  a  permanent  loss  of  irritability,  or  rigor  mortis  in  the  muscles 
from  coagulation  of  the  myosin  (Norris,  Richardson,  etc.).  (e)  A  sud- 
den sharp  blow  has  been  known  to  produce  the  same  effect.  ,  (/)  Accord- 
ing to  Nysten,*  the  order  in  which  muscular  irritability  ceases,  is  the  fol- 
lowing :  first  in  the  left  ventricle  of  the  heart,  then  in  the  intestines  and 
stomach,  the  urinary  bladder,  right  ventricle  of  heart,  oesophagus,  iris,  then 
in  the  voluntary  muscles  of  the  trunk,  lower  and  upper  extremities,  lastly 
in  the  left  and  right  auricle  of  the  heart,  (g)  Certain  diseases  of  the 
brain  and  spinal  cord  (Paralyses,  especially  Paraplegia,  Pseudo-hyper- 
trophic  Paralysis  of  Duchenne,  etc.)  show  suspension  or  entire  loss  of  this 
irritability.  (A)  During  contraction  of  a  muscle  heat  is  produced,  hence 
as  a  test  it  has  been  proposed  to  insert  a  delicate  thermometer  (registering 
at  least  tenths  of  a  degree  Centigrade)  into  the  muscle  to  be  tested,  whilst  an 
electric  current  is  passed  through  it,  or  still  better,  through  its  nerve,  (i) 
Sound  is  also  produced  when  muscles  contract  forcibly.  This  susurrus 
might  therefore  be  listened  for  with  the  stethoscope,  whilst  making  the  ex- 
periment to  induce  contraction.  (To  imitate  this,  listen  over  biceps  whilst 
contracting,  or  insert  tip  of  little  finger  into  ear,  and  contract  muscles  of 
ball  of  thumbs  quickly.  Dr.  Wollaston.)  (f)  After  death,  notably  in 
yellow  fever,  cholera,  and  some  other  diseases,  muscular  movements,  and 
muscular  irritability  in  a  marked  degree,  may  persist  for  several  hours 
after  death,  in  other  words,  after  respiration  and  circulation-  have  ceased. 

*  Onirnus  (Le  Mouvement  Medical,  Feb.  1873)  states  that  the  first  muscles  to 
lose  their  excitability  are  the  diaphragm  and  the  tongue ;  then  the  facial  muscles, 
of  which  the  masseter  is  last.  In  two  and  a  half  to  three  hours  after  death  con- 
tractility is  quite  lost  in  all  of  them.  In  the  limbs  the  extensor  muscles  go  first — 
the  flexors  retain  excitability  about  an  hour  longer.  Five  or  six  hours  after  death 
the  trunk  muscles  still  answer  to  faradization — the  abdominal  muscles  sometimes 
even  later  than  this. 
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(See  Dr.  Bennet  Dowler's  "  Experimental  Researches  on  Post-mortem  Con- 
tractility," New  York,  1846.)  Of  this  we  were  ourselves  witnesses  in  the 
cholera  epidemic  of  1866.*  (k)  It  is  a  disputed  point  whether  the  blood 
has  any  appreciable  influence  upon  muscular  irritability  after  death.  It 
is,  however,  known  that  ligature  of  a  large  artery  in  animals  suspends  or 
greatly  diminishes  this  irritability,  as  do  large  losses  of  blood,  whilst  arti- 
ficial circulation,  especially  of  warm  fluids,  restores  it.  (7)  Lastly,  certain 
curious  so-called  psychical  states,  such  as  trance,  hysteria,  shock,  etc.,  sus- 
pend or  greatly  impair  muscular  contractility. 

VII Ith.  Putrefaction,  a/though  usually  a  late,  is  perhaps  the  most  certain 
sign  of  death  we  possess.  Yet  it  scarcely  deserves  the  name  of  an  infallible 
sign,  given  it  by  Dr.  Guy,  for  the  following  reasons:  (1)  In  a  living  body, 
a  portion  may  die,  as  in  the  case  of  gangrene  of  limbs,  or  on  the  face, 
trunk,  etc.,  after  severe  local  injuries,  or  in  certain  feeble  states  of  health. 
(2)  The  spontaneous  changes  of  color  undergone  by  extravasated  blood, 
what  is  popularly  known  as  "  a  bruise,"  simulate  the  coloration  due  to 
putrefaction.  It  is  pretty  obvious  too  that  such  an  appearance  might  be 
artificially  produced  by  pigments.  (3)  The  odor  of  decomposition,  so 
far  from  being  exclusively  a  post-mortem  phenomenon,  is  met  with  in  cer- 
tain diseases,  as  gangrene  of  the  lungs,  etc.,  ulcers  of  the  lower  extremities, 
caries  of  bones  (ozoena),and  the  like.  It  must,  however,  be  admitted  that 
general  and  advanced  decomposition  of  the  tissues  is  one  of  the  safest  signs 
of  death.  The  phenomena  presented  by  dead  bodies  undergoing  putrefac- 
tion may  be  classed  as  follows : 

(a)  Appearances  due  to  extravasation  and  imbibition  of  fluids,  (b) 
Those  due  to  putrefaction  itself,  and  the  evolution  of  gases,  (c)  Those 
due  to  saponification,  on  the  formation  of  adipocere.  (d)  Those  due  to 
mummification,  or  slow  drying  of  the  tissues. 

A.  Appearances  due  to  extravasation  of  and  imbibition  of  fluids.  Post- 
mortem stains  or  hypostases.  Very  soon  after  death  (8  to  12  hours,  Cas- 
per) the  dependent  or  lowest  parts  of  the  body  (no  matter  what  the  posi- 
tion) acquire  an  appearance  which  closely  simulates  the  effects  of  bruises 
or  contusions.  The  blood  within  the  body,  after  death,  coagulates,  just 
as  blood  withdrawn  from  the  living  body  does,  though  more  slowly.  In 
acute  inflammations,  where  the  amount  of  fibrin  is  much  increased,  this 
coagulation  sometimes  precedes  the  actual  moment  of  death,  and  is  in  fact 
one  of  the  modes  of  death.  In  diseases  such  as  those  fevers  which  diminish 
the  quantity  of  fibrin  or  reduce  it  to  almost  nothing,  as  e.  g.,  phthisis,  the 
blood  may  scarcely  coagulate  at  all.  Sir  James  Paget  has  drawn  atten- 
tion to  the  subject  of  "Coagulation  of  the  Blood  after  Death,"  in  a  paper 
with  this  title  in  the  "London  Medical  Gazette,"  vol.  xxvii,  p.  613,  etc.  He 
shows  that  the  position  of  the  red  blood-corpuscles,  in  other  words,  of  the 
most  deeply  colored  portion  of  the  clot,  may  often  determine  the  position 
of  the  body  at  the  time  of  death.  It  is  generally  said  that  the  seat  of  the 
discolorations  after  death  (cadaveric  lividity)  differs  from  that  of  the  dis- 
coloration produced  when  the  man  was  alive;  the  rete  mucosum  and  vas- 
cular membrane  exterior  to  (above)  the  true  skin,  being  the  parts  affected 
by  post-mortem  changes,  the  true  skin  being  found  injected  and  ecchy- 
mosed  in  bruises  inflicted  during  life,  and  from  the  effects  of  poisons  and 

*  When  such  movements  are  rapidly  succeeded  by  post-mortem  rigidity,  the 
limbs  of  a  corpse,  or  the  body  itself,  may  sometimes  be  found  in  very  singular  po- 
sitions, and  these  attitudes  may  even  give  rise  to  the  supposition  of  murder;  this 
is  most  likely  to  occur  in  cases  of  sudden  death  from  apoplexy,  etc.  Sec  Taylor's 
P.  and  P.  of  M.  J.,  vol.  i,  p.  70-73. 
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struggles.  Dr.  Guy  has  shown  that  this  is  by  no  means  always  true 
("  Manual,"  p.  238).  No  blood  flows  from  an  incision  into  post-mortem 
stains,  or  at  most  only  a  few  bloody  points  can  be  made  out  in  most  cases. 
In  cases  of  dropsy,  however,  a  blood-stained  serum  might  exude.  These 
post-mortem  stains  or  hypostases  (oxo  larrjiii)  are  divided  into  internal  and 
external.  The  latter  are  to  be  looked  for  at  the  back  of  the  head,  neck, 
and  trunk,  the  nates,  back  of  arms  and  thighs,  calves,  etc.,  in  ordinary 
cases;  but  they  may  also  be  found  on  the  face,  ears,  and  sides,  and  as 
before  stated,  on  the  lowest  or  most  dependent  parts  of  the  body,  whatever 
its  position  may  have  been.  If  the  body  be.  turned  over  whilst  still  warm, 
the  original  stains  more  or  less  disappear,  and  fresh  ones  may  form.  The 
color  varies  from  livid  or  coppery-red  to  reddish-blue,  and  the  outlines  are 
very  irregular,  as  is  the  size  of  the  spots  or  stains.  Some  medical  jurists 
call  these  post-mortem  stains  sugillation,  an  ambiguous  term  (see  Contu- 
sions). Those  resembling  stripes  are  called  vibices.  It  is  important  for 
you  to  know  that  such  marks  closely  simulating  the  effects  of  flogging, 
may  be  produced  by  the  pressure  of  clothes,  or  of  the  surface  on  which  the 
body  is  lying  (see  also  on  the  marks  of  ligatures  under  Suffocation).  Occa- 
sionally post-mortem  ecchymoses,  particularly  in  death  by  lightning,  assume 
an  arborescent  or  treelike  form,  which  appears  to  be  due  to  the  distension 
of  cutaneous  capillaries  and  small  veins.  The  larger  marks  do  not  always 
correspond  to  the  cutaneous  veins,  etc.,  described  in  books,  but  it  must  be 
remembered  that  great  irregularities  are  met  with  in  the  cutaneous  veins. 

Internal  hypostases,  or  blood-stains,  occur  chiefly  in  the  following  situa- 
tions:  (1)  In  the  veins  of  the  pia  mater  of  the  posterior  hemisphere,  in 
the  ordinary  position  of  the  head  after  death.  (2)  In  the  posterior  part 
of  the  lungs.  This  appears  to  be  true  of  all  bodies,  especially  in  cases  of 
old  or  feeble  persons.  About  one-fourth  of  the  lungs  is  thus  marked.  (3) 
On  the  intestines.  This  may  be  mistaken  by  the  incautious  for  peritonitis. 
To  guard  yourselves  from  this,  pull  the  convolutions  of  the  bowels  for- 
wards, and  you  will  see  "breaks"  in  the  redness.  On  the  posterior  or 
dependent  portions  of  the  interior  of  the  stomach  and  small  intestines  a 
similar  discoloration  may  be  met  with,  due  simply  to  the  same  hypostatic 
conditions.  (4)  In  the  posterior  part  of  the  kidneys.  (5)  In  the  pos- 
terior part  of  the  spinal  cord,  particularly  of  its  pia  mater.  You  should 
familiarize  yourselves  with  the  appearances  presented  in  the  post-mortem 
room,  both  on  the  exterior  and  interior  of  the  body.  This  will  be  your 
best  safeguard  against  those  ridiculous  mistakes  which  are  constantly  made 
by  persons  ignorant  of  these  matters.  Were  they  only  ridiculous,  but 
little  harm  would  be  done;  but,  unfortunately,  there  is  a  serious  side,  and 
innocent  persons  may  be  condemned  by  mistakes  originating  in  ignorance. 
It  must  be  confessed  that  much  remains  yet  to  be  learnt  of  the  true  nature 
of  these  post-mortem  changes.  It  is  quite  clear  that  besides  coagulation 
of  the  blood,  there  is  a  lakelike  solution  of  the  coloring-matter  in  many 
cases,  probably  due  to  ammoniacal  gas,  and  that  the  subsequent  changes 
of  color  are  due  to  varying  degrees  of  oxidation,  and  to  the  separation  of 
iron  from  the  coloring-matter.  Similar  changes  occur  in  old  apoplectic 
clots. 

Bile-stains. — Soon  after  death  changes  take  place  in  bile,  so  that  its  col- 
oring-matter oozes  through  the  gall-bladder,  and  other  parts  which  contain 
it.  In  this  way  the  contiguous  parts  of  the  stomach  and  intestines  may  be 
stained  of  a  yellowish  or  greenish  color.  Do  not  mistake  this  for  the  effect 
of  corrosive  poisons. 

B.  Changes  produced  by  Putrefaction  and  the  Evolution  of  Gases. — These 
become  evident  to  sight,  smell,  and  chemical  tests.  One  of  the  earliest  signs 
of  putrefaction  is  a  greenish  or  greenish-purple,  or  yellowish-green  discol- 
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oration  of  the  skin  of  the  abdomen.  This  next  extends  itself  to  the  geni- 
tals, and  then  to  other  parts  of  the  body.  The  discoloration  of  the  eye 
has  already  been  noticed.  Next,  gases  of  various  kinds  are  generated  in 
more  or  less  abundance,  giving  the  body  a  bloated  appearance,  and  especi- 
ally distending  the  abdomen.  In  some  cases  the  gas  is  highly  inflammable. 
The  chief  gases  which  have  been  recognized  by  chemists  as  evolved  from 
decomposing  bodies  are:  Carbonic  acid  (known  by  reaction  with  lime  or 
baryta-water,  and  reddening  litmus-paper  fugitively) ;  Carbonic  oxide 
(burns  with  pale  blue  flame);  Ammonia  (by  pungent  odor,  bluing  red 
litmus,  and  fuming  with  hydrochloric  acid)  ;  Hydrogen  sulphide  (blackens 
lead-paper);  Carburetted  hydrogen (burns  like  coal-gas,  and  produces  water 
and  C02  in  combustion);  Phosphoretted  hydrogen  (recognized  by  inflam- 
mability, and  by  paper  soaked  in  nitrate  of  silver,  which  has  been  kept  in 
the  dark,  and  moistened  just  before  use)  ;  Nitrogen,  known  by  its  negative 
properties,  and  Carbonate  of  ammonia.  If  the  sulphuretted  hydrogen  and 
ammonia  are  combined,  paper  moistened  with  nitro-prusside  of  sodium 
acquires  a  crimson  tint  by  exposure  to  the  gas.  (Dr.  A.  S.  Taylor.)  Other 
gases  may  be  generated,  either  from  the  tissues,  or  from  the  food  and  fbeces 
in  the  stomach  and  intestines.  These  gases  tinge  both  the  exterior  and 
interior  of  the  viscera  in  a  remarkable  manner,  often  resembling  the  effects 
of  poison.  Reddish-brown,  deep-livid  purples,  slate  color,  and  green  or 
greenish-yellow,  or  even  black  streaks  or  lines,  may  be  found.  The  color 
of  the  blood  in  the  veins  or  heart  may  also  be  greatly  changed  by  these 
spontaneous  decompositions.  It  is  thus  extremely  important  to  note  the  time 
after  death,  and  the  amount  of  putrefactive  changes  present. 

The  force  of  the  gas  generated  has  been  sufficient,  in  some  cases,  to 
empty  the  heart  and  great  vessels — even,  it  is  said,  to  expel  the  foetus 
from  the  uterus  (!)  and  to  burst  the  coffins,  even  when  made  of  lead,  in 
which  such  bodies  have  been  inclosed.  There  is  a  popular  idea  preva- 
lent, that  it  is  common  for  bodies  to  burst ;  but  this  is  the  reverse  of 
truth.  With  a  view  to  economize  space,  we  have  constructed  the  follow- 
ing table : 


Tabular  Vikw  of  the  Circumst 

Things  which  favor  putrefaction. 

Temperatures  between  70°  and  100°  F. 
(21.1°  and  37.7°  C),  therefore  summer 
weather  and  warm  rooms. 

Moisture — therefore  brain  and  eye  soon 
putrefy,  so  do  dropsical  subjects. 

Low  swampy  ground. 

Free  access  of  air. 


A  shallow  grave. 

Absence  of  clothing. 
Previous     injuries     and    diseases,    as 
bruises,  wounds,  inflammations. 

Sudden  death. 

Acute  diseases. 

Childhood  {see  Infanticide),  and  ac- 
cording to  Orfila,  the  female  sex — espe- 
cially after  childbirth.     (Casper.) 

Corpulence. 

Animal  poisons,  prussic  acid  (?),  some 
of  the  poisonous  gases.     Oxygen. 
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Things  which  retard  it. 

Temperature  of  32°  F.  (0°  C),  and  be- 
low this  (cold  weather  and  cold  rooms). 

Temperature  above  212°  F.  (100°  C). 
Haemorrhages,  if  very  -pro fuse. 

Complete,  or  nearly  complete  immer- 
sion in  water  retards  decomposition  (see 
Drowning).     A  deep  grave. 

The  body  bein^  protected  by  clothing, 
or  other  coverings. 

Burial,  especially  in  dry  sand  or  earth, 
and  burial  very  soon  after  death. 

Dry,  elevated  ground. 

Some  poisons,  as  arsenic,  alcohol, 
chloroform,  strychnine  (?),  phosphorus. 
(Casper.) 

Certain  gases.  Nitrogen,  the  residuum 
of  air  inclosed  in  air-tight  eofh'ns. 

Leanness. 

Old  age,  unless  corpulence,  or  other 
special  reason,  as  dropsy. 


Lime,  as  opposed  to  the  popular  views. 
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For  an  account  of  the  changes  undergone  by  bodies  more  or  less  im- 
mersed in  water,  it  seems  to  us  far  more  convenient  to  the  student  to 
refer  to  the  articles  on  Drowning.  See,  also,  Adipocere,  in  the  next 
section.  For  the  effects  of  various  modes  of  death,  as  poisons,  on  putre- 
faction, reference  must  also  be  made  to  the  articles  on  the  various  poisons. 

You  may  probably  be  asked,  "  How  soon  after  death  can  putrefaction 
occur f"  Your  answer  must  be  that,  under  favorable  conditions,  it  may 
supervene  within  a  very  few  hours  after  death — certainly,  within  six  or 
eight  hours— even  to  the  production  of  vesications.  Dr.  Taylor  states 
that  it  does  not,  and  cannot,  begin  until  post-mortem  rigidity  has  passed 
off.  One  of  the  authors,  however,  lately  saw  a  case  with  Dr.  Herbert 
Davies,  in  rather  cold  weather,  in  which  the  corpse  of  a  young  girl  was 
still  rigid  a  week  after  death,  but  putrefaction  had  commenced,  and  had 
even  attacked  the  face.  The  answer  to  another  probable  question,  "How 
long  can  it  be  retarded?"  cannot  be  so  definite.  Under  Mummification, 
Drowning,  etc.,  you  will  gain  some  idea  how  you  ought  to  answer  such  a 
question.  A  remarkable  instance  of  the  preservative  power  of  cold  is 
given  by  Adolph  Erman,  who  states  that  the  body  of  Prince  Menchikof, 
a  favorite  of  Peter  the  Great,  exhumed,  after  ninety-two  years'  burial 
in  frozen  soil,  at  Beresov  (in  Siberia),  had  undergone  hardly  any  change. 
The  "  Quarterly  Journal  of  Science,"  vol.  viii,  p.  95,  gives  an  account  of 
the  discovery,  in  a  remarkable  state  of  preservation,  of  the  body  of  an 
extinct  species  of  elephant  (E.  primigenius)  in  a  mass  of  ice  in  Siberia, 
in  the  year  1805. 

Besides  the  color  changes,  and  development  of  gases  in  putrefaction, 
the  following  alterations  in  the  dead  body  are  caused  by  it.  The  dia- 
phragm is  forced  up  by  the  distended  bowels  ;  the  blood  is  forced  to- 
wards the  head  and  neck  ;  the  face  swells ;  the  eyes,  which  had  been 
sunken,  now  become  horribly  prominent,  and  collapse  at  a  later  period  ; 
mucus,  bloody  froth,  or  the  contents  of  the  stomach  and  lungs,  come  from 
the  mouth.  Rarely,  the  contents  of  the  bowels  escape.  Blood  or  rather 
bloodlike  fluid,  exudes  from  ruptured  vessels,  or  from  old  wounds.  (This 
was  thought,  in  bygone  days,  to  be  due  to  the  presence  of  the  murderer!) 
Loose  tissues  (eyelids,  scrotum,  penis,  the  great  labia)  are  distended. 
Bulla?,  or  vesications,  form ;  aud  the  hair,  nails,  and  scarf-skin  easily  be- 
come detached.  The  breath  and  portions  of  the  body  have  been  luminous  in 
the  dark  in  some  cases;  generally  in  advanced  stages  of  consumption,  or 
wasting  disease. 

Although  the  occurrence  of  putrefaction  is  very  variable  as  to  time, 
the  general  order  for  the  time  and  succession  of  its  various  steps  can 
scarcely  be  better  given  than  in  Dr.  Letheby's  words  ("  Lancet,"  vol.  i, 
1846,  p.  412): 

"In  about  eight  or  ten  hours  after  death,  the  surface  of  the  body,  espe- 
cially over  the  chest  and  on  the  inside  of  the  arms  and  thighs,  puts  on  a 
marbled  appearance,  due  to  a  turgescence  of  the  superficial  veins.  In 
about  sixteen  hours  the  dependent  parts  become  livid  or  reddish-purple, 
and,  after  the  lapse  of  twenty-four  hours,  this  lividity  is  generally  very 
marked,  and  the  marbling  on  the  chest  and  arms  begins  to  acquire  a 
purplish  tint.  About  the  second  day  it  assumes  a  brownish  hue,  and  at 
this  time  the  abdomen  and  groins  show  more  evident  marks  of  the  putre- 
factive process  by  acquiring  a  green  color.  From  this  period  it  advances 
with  more  or  less  rapidity,  according  to  attendant  circumstances.  In 
five  or  six  days  the  entire  surface  is  ordinarily  very  green,  and  the  venous 
marbling  still  strongly  marked.  About  this  time,  in  warm  weather,  the 
epidermis  begins  to  loosen,  and  the  fluids  acquire  great  liquidity,  and 
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gravitate  to  the  dependent  parts,  through  which  they  readily  escape. 
Beyond  this,  the  track  of  decomposition  can  scarcely  be  followed  with 
any  certainty." 

"  In  what  order  does  putrefaction  advance  in  internal  organs  f"  In  other 
words,  What  parts  of  the  body  putrefy  first,  and  which  resist  it  longest? 
As  an  aid  to  the  memory,  it  may  be  said  that  the  windpipe  and  brain 
are  first  attacked,  and  the  heart,  lungs,  and  uterus  last.  The  other  facts 
are  tabulated  from  Casper ;  but  there  is  a  jjretty  general  agreement  on  this 
subject  amongst  practical  men. 

Table  of  order  in  which  internal  orgaus  are  attacked  by  putrefaction  : 

1.  Larynx  and  trachea;  2.  Brain  of  infants  and  young  children;  3. 
Stomach;  4.  Intestines;  5.  Spleen  (to  this  there  are  many  exceptions  oc- 
curring at  an  earlier  period);  6.  Liver  (gall-bladder  collapses,  but  does 
not  putrefy  so  soon);  7.  Brain  of  adults  ;  8.  Lungs  and  heart;  9.  Kidneys; 
10.  Urinary  bladder;  11.  (Esophagus  or  gullet;  12.  Pancreas;  13.  Dia- 
phragm; 14.  Large  bloodvessels;  15.  Last  of  all  the  uterus.  {See  under 
determination  of  Sex.) 

C.  Appearances  due  to  saponification,  or  the  formation  of  Adipocere. 
Under  certain  circumstances,  particularly  in  bodies  long  immersed  in 
water,  in  very  fat  bodies,  particularly  of  young  persons,  and  in  bodies 
buried  one  on  top  of  another,  at  a  considerable  depth,  in  a  moist  soil,  a 
curious  soapy,  unctuous  substance,  named  Adipocere,  from  adeps,  lard,  and 
cera,  wax,  is  formed  principally  out  of  the  fatty  tissues.  Although  it  is 
said  to  have  been  known  to  the  ancients,  and  mentioned  by  Lord  Bacon, 
this  substance  attracted  little  attention  till  the  publication  of  Fourcroy's 
Memoir,  read  in  1789  to  the  Royal  Academy  of  Sciences  of  Paris.  He 
found  in  the  removal  of  large  numbers  of  bodies  from  the  Cimetiere  des 
Inuocens  in  Paris,  that  the  bodies  presented  three  different  states:  (1) 
The  most  ancient  were  simply  portions  of  bones  irregularly  dispersed  in 
the  soil,  which  had  been  frequently  disturbed;  (2)  A  second  state  exhib- 
ited the  skin,  muscles,  tendons,  and  aponeuroses,  in  bodies  which  had  been 
insulated,  dry,  brittle,  hard,  more  or  less  gray,  and  like  what  are  called 
"  Mummies  "  (see  next  section) ;  (3)  The  most  singular  state  was  observed 
in  the  "fosses  communes,"  where  large  numbers  had  been  interred  in  deep 
pits,  one  above  the  other.  On  opening  one  of  these,  which  had  been  quite 
closed  for  fifteen  years,  he  found  the  coffins  fairly  preserved  ;  the  linen 
which  had  covered  them  was  slightly  adherent  to  the  flattened  bodies,  and 
with  the  form  of  the  different  regions  exhibited  ;  on  removing  the  linen, 
nothing  but  irregular  masses  of  a  soft  ductile  matter,  of  a  gray-white  color, 
resembling  common  white  cheese.  "  It  was  sometimes  found  nearly  white, 
at  others  yellowish-brown  ;  sometimes  brittle  and  dry,  always  more  or  less 
unctuous  or  soapy."  Since  the  publication  of  this  Memoir,  many  researches 
have  been  made  into  the  formation  of  this  singular  substance,  which  is  by 
no  means  invariably  of  the  same  composition.  Thus  some  samples  melt  at 
less  than  200°  Fahrenheit;  some,  examined  by  Dr.  Taylor,  required  a 
higher  temperature.  Most  specimens  appear  to  be  an  ammoniacal  soap, 
and  are  soluble  in  hot  alcohol,  making  a  lather  with  water,  whilst  others 
contain  lime  as  a  base.  Whether  lime  or  ammonia,  the  base  is  combined 
with  oleic,  stearic,  and  perhaps  palmitic  acid.  As  all  the  tissues  contain 
more  or  less  fat,  almost  every  part  of  the  body  may  be  gradually  con- 
verted into  Adipocere — even  the  bones  to  a  great  extent — but  the  skin, 
breasts,  and  fat  of  various  organs  are  first  so  converted;  more  slowly  mus- 
cles, solid  viscera,  and  the  harder  tissues.  (For  further  accounts  of  this 
substance,  see  Dr.  Taylor  (loc.  cit.,  p.  109) ;  Ure's  "Dictionary  of  the  Arts," 
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and  art.  Adipocere;  Hooper's  "Med.  Diet.,"  art.  Adipocere;  Wetherell,  in 
"Archiv.  der  Pbarmacie,"  1857,  Feb.,  p.  203;  Guy's  "Forensic  Medicine," 
p.  245;  Devergie,  "Annales  d'Hygiene,"  vol.  ii,  etc.,  etc.)  It  appears  cer- 
tain that  under  favorable  circumstances,  as  in  running  water,  a  body  can 
be  partially  converted  into  adipocere  in  from  four  to  five  or  six  weeks.  (See 
Devergie,  loc.  cit. ;  also  Dr.  Giles's  "Experiments  upon  Meat.")  Dr.  Tay- 
lor states  that  a  female  interred  in  a  common  grave,  after  fourteen  months, 
was  found  partially  converted  into  this  substance,  chiefly  the  lower  part  of 
her  body.  The  period  required  by  this  change  is  therefore  much  less  than 
was  stated  by  the  grave-diggers  to  Fourcroy.  This  has  already  been  the 
subject  of  inquiry  at  a  trial.  (For  full  particulars  of  which,  see  Beck's 
"Medical  Jurisprudence,"  5th  edit.,  p.  599.)  The  question  was  tried  at 
the  Lent  assizes,  at  Warwick,  in  the  year  1805.  An  insolvent  gentleman, 
named  Meecham,  left  his  house  Nov.  3d,  as  was  supposed  from  his  words 
and  manner,  to  destroy  himself.  Five  weeks  and  four  days  after  (Dec. 
12th)  his  body  was  found  floating  down  a  river,  three  miles  from  his  home. 
Besides  appearances  of  putrefaction  in  the  face  and  sealp,  the  lower  part 
of  the  abdomen  and  the  glutei  muscles  were  found  converted  into  adi- 
pocere. A  commission  of  bankruptcy  was  taken  out  against  him  a  few 
days  after  he  left  home.  The  medico-legal  question  was,  "  Is  it  probable  he 
drowned  himself  on  the  day  he  left  home?"  In  which  case  the  bank- 
ruptcy would  be  annulled.  Dr.  Gibbes,  of  Bath,  gave  evidence  that  adi- 
pocere required  at  least  a  month,  perhaps  five  or  six  weeks,  to  be  found  in 
any  quantity,  even  in  running  water.  The  jury  decided  on  this,  that  he 
had  drowned  himself  when  the  commission  was  taken  out.  (This  formed 
the  subject  of  one  of  the  M.  B.  questions  at  Cambridge  in  1872.) 

D.  Appearances  due  to  mummification.  Probably  most  of  you  are 
familiar  with  the  appearances  of  an  Egyptian  mummy.  Most  of  our  medi- 
cal museums  contain  some  specimens  of  bodies,  or  portions  of  such,  in  this 
condition.  Our  dissecting-rooms  also  give  occasional  samples  from  the 
bodies  of  old  or  bloodless  persons.  Similar  changes  occur  in  dry  or  senile 
gangrene,  and  in  bodies  embalmed.  It  is  said  that  Shakspeare's  expres- 
sion ("Hamlet,"  Act  V,  Scene  I),  "A  tanner  will  last  you  nine  year!" 
is  literally  true.  Bodies  exposed  to  a  drying  wind,  as  in  an  open  vault  at 
Charlottenberg,  near  Berlin,  appear  to  be  preserved  in  a  very  wonderful 
manner.  (Casper,  vol.  i ;  Dr.  Balfour's  Trans.,  p.  43.)  Embalming 
enables  even  the  features  to  be  identified  after  the  lapse  of  more  than  a 
century.  Thus  the  body  of  King  Charles  I,  after  165  years,  was  easily  rec- 
ognized. {See  Sir  Henry  Halford's  "Account  of  the  Opening  of  the  Tomb 
of  Charles  I,"  in  his  Essays  and  Orations.  A  reduced  copy  of  the  engrav- 
ing of  the  face,  etc.,  will  be  found  in  Guy's  "Forensic  Medicine,"  p.  10.) 

The  aboriginal  inhabitants  of  the  Canary  Islands  preserved  the  bodies 
of  their  deceased  friends,  which  have  been  found  in  great  numbers  in  the 
Catacombs  in  Palma,  Ferro,  Teneriffe,  etc. :  the  natives  called  them  Xayoq. 
The  entrails  appear  to  have  been  removed,  the  bodies  dried  in  air,  with 
the  addition  of  spices,  and  some  sort  of  varnish  ?  Humboldt  found  similar 
mummies  in  Mexico  and  Peru.  In  the  celebrated  Monastery  of  St.  Ber- 
nard, the  bodies  of  travellers  found  dead  in  the  snow  are  deposited  in 
a  chapel,  with  open  grated  windows;  they  are  in  a  sitting  position,  leaning 
each  on  another's  breast.  Here  cold  seems  to  have  preserved  them,  and 
given  time  for  drying.  The  following- are  also  instances  of  long  preserva- 
tion by  embalming:  King  Edward  I,  buried  in  1307,  was  found  entire  in 
1770  (463  years) ;  Canute  died  in  1036,  and  his  body  was  found  very  fresh 
in  1776  (740  years) ;  the  bodies  of  William  the  Conqueror,  and  his  Queen 
Matilda,  were  found  entire  at  Caen  in  the  sixteenth  century.  The  vaults 
at  Dublin,  the  Cemetery  of  the  Cordeliers  at  Toulouse,  the  Capuchin  vaults, 
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near  Palermo,  as  well  as  the  Catacombs  in  the  East,  and  at  Rome  and 
Paris,  present  many  specimens  of  natural  mummies.  Though  not  much  is 
known  of  the  time  required  for  such  natural  desiccation,  it  appears  pretty 
certain  that  bodies  of  a  rather  dry  nature  (i.  e.,  not  containing  much  blood 
or  fat,  and  abounding  in  fibrous  tissue),  exposed  to  a  dry  air,  and  protected 
from  moisture,  are  likely  to  be  preserved  longest. 

As  regards  hair,  teeth,  skin,  and  bones,  there  seems  scarcely  any  limit  to 
the  time  they  may  be  preserved  under  favorable  conditions. 

We  have  ourselves  examined  portions  of  skin,  the  history  of  which  was 
that  they  belonged  to  Danes,  who  had  been  flayed  (probably  alive)  for 
piracy,  more  than  1000  years  ago.  Analogous  facts  are  presented  by  speci- 
mens from  the  vegetable  kingdom  in  our  museums  and  horti  sicci. 

Order  in  which  the  Signs  of  Death  succeed  each  other. 

The  rapidity  of  decomposition  in  some  cases,  and  the  length  of  time 
during  which  it  is  retarded  in  others,  renders  it  very  unsafe  to  give  any 
general  formula  which  shall  settle  the  time  a  body  has  been  dead.  Your 
opinion  must  be  founded  upon  the  condition  of  all  the  organs — the  mode 
of  death,  and  the  surroundings — including  in  the  latter  term  the  season  of 
the  year,  the  amount  of  heat  and  moisture,  and  the  quantity  of  clothing, 
depth  of  grave,  etc.  But  Casper's  rules  will  be  found  correct  in  the  ma- 
jority of  cases.  With  slight  alteration,  these  are  as  follows  (loc.  cit.,  vol. 
i,  pp.  15-40) : 

I.  Signs  of  death  present  in  bodies  dead  from  ten  to  twelve  hours  at 
longest. 

1.  Complete  cessation  of  respiration  and  circulation — no  evidence  of 
either,  even  by  auscultation. 

2.  The  eye  has  lost  its  lustre,  the  pupil  is  immovable,  and  the  globe  has 
lost  its  normal  tension. 

3.  No  stimulus  has  any  power  of  producing  reaction. 

[In  previously  healthy  subjects  who  have  met  with  a  violent  or  sudden 
death,  galvanism  (interrupted  currents  or  shocks  from  any  electric  ma- 
chine), may,  however,  produce  movements,  as  in  Galvaui's  well-known  ex- 
periments for  some  hours  after  death.] 

4.  The  body  is  ashy  white.  [Except  in  jaundice,  or  yellow  colorations 
from  poisons,  and  in  persons  with  very  florid  complexions.  Tattoo-marks, 
the  edges  of  ulcers,  bruises,  and  wounds  inflicted  during  life,  and  extrava- 
sations, as  in  purpura,  must  be  excepted  also.] 

5.  Most  bodies  are  quite  cold  in  from  eight  to  twelve  hours  (vide  antea). 

6.  There  is  a  state  of  general  relaxation  and  flaccidity  (unless  rigor 
mortis  be  present,  and  sometimes  even  then),  with  flattening  of  the  nates, 
calves,  etc.,  when  subjected  to  the  pressure  of  their  own  weight,  and  this  is 
strikingly  shown  in  the  globe  of  the  eye. 

7.  Dependent  or  posterior  portions  of  the  body  begin  to  exhibit  a  bruised- 
like  condition,  known  as  post-mortem  staining,  or  hypostases — internal 
and  external. 

II.  Signs  of  death  present  in  bodies  dead  from  two  to  three  days.  In  ad- 
dition to  all,  or  nearly  all  the  preceding,  especially  the  post-mortem  stains, 
we  get 

8.  Coagulation  of  the  blood  (see  before),  and 

9.  Rigor  mortis  is  either  present,  or  has  passed  off.  (See  before,  p.  40, 
for  rules  and  exceptions.) 

As  regards  frozen  bodies,  the  rigidity  due  to  frost  is  known  by  its  af- 
fecting all  parts  of  the  body,  and  completely  fixing  the  articulations. 
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III.  Signs  of  death  in  bodies  dead  more  than  three  days. 

10.  Except  in  very  rare  cases,  there  will  now  be  signs  of  putrefaction. 
The  exceptions  will  be  in  very  cold  weather,  or  bodies  preserved  in  ice,  or 
some  modes  of  death  (as  alcohol  poisoning),  or  when  some  method  of  hin- 
dering decomposition,  has  been  employed  ;  or  at  later  periods,  when  mum- 
mification or  saponification  [formation  of  adipocere],  of  which  we  have 
just  spoken,  has  modified  this  process.*  (11.)  The  temperature  will  now 
be  that  of  the  surrounding  medium,  or  but  little  above  it.  (12.)  And  the 
muscles  will  no  longer  respond  to  the  strongest  galvanic  current  or  elec- 
tric shock. 

Cautions  as  to  Putrefaction. 

It  is  generally  admitted  that  the  earlier  stages  of  this  process  are  the  most 
dangerous  as  regards  infection  from  what  are  commonly  called  "  post-mor- 
tem or  dissection  wounds."  Some  of  the  later  stages  may,  however,  be 
equally  dangerous,  or  even  more  so,  unless  precautions  are  taken  to  insure 
the  dilution  of  the  poisonous  gases  with  a  large  bulk  of  air,  and  disinfec- 
tion by  chemical  means.  The  matters  are,  however,  not  so  much  within 
the  province  of  legal  medicine  as  are  the  following  : 

1st.  Casper  states,  very  properly,  that  bodies  green  from  putridity,  blown 
up  with  gases,  and  excoriated,  at  the  expiration  of  one  month,  or  from 
three  to  five  months  after  death  (this  stage  of  putrefaction  lasting  a  long 
time  in  some  cases),  cad.  par.,  cannot  with  any  certainty  be  distinguished 
from  each  other,  as  regards  either  recognizing  the  features,  or  stating  which 
died  first,  or  how  long  death  has  taken  place. 

But  2dly.  We  should  hardly  ever  refuse  to  perform  a  post-mortem  ex- 
amination merely  on  account  of  putridity,  since  in  the  most  rotten  corpses 
we  can  generally  determine  the  sex  and  age  (from  the  bones  or  hair,  or  dis- 
covery of  a  uterus),  and  very  often  the  mode  of  death,  as  for  example, 
in  apoplexy,  aneurism,  and  many  forms  of  poisoning,  notably  arsenical, 
strychnine,  and  sometimes  the  existence  of  pregnancy,  from  finding  foetal 
bones,  etc.,  in  the  interior  of  a  woman's  body ;  or  some  article,  as  a  false 
tooth,  or  ring,  or  truss,  or  the  loss  of  a  limb,  or  an  ununited  or  other  frac- 
ture which  may  lead  to  identification,  as  an  ununited  fracture  did  in  the 
case  of  Dr.  Livingstone. 


*  Casper  states  that  his  experience  leads  him  to  conclude  that  the  following  pro- 
portion is  not  far  from  the  exact  truth  :  "  At  a  tolerably  similar  overage  tempera- 
ture, the  deg/ee  of  ■putrefaction  present  in  a  body  after  lying  in  the  open  air  for  one 
week  [or  month),  corresponds  to  that  found  in  a  body  after  lying  in  the  water  two 
weeks  (or  months),  or  after  lying  in  the  earth  in  the  usual  manner  for  eight  weeks  (or 
months)."  The  latter  refers  to  the  prompt  burial  more  common  abroad  than  in  En- 
gland, but  after  the  first  week  this  proportion  will  be  found  pretty  exact. 
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CHAPTER  IV. 

ON  POISONS  AND  POISONING. 

Definition  of  a  poison — Action  of  poisons — Circumstances  modifying  their  action 
— Circumstances  leading  to  the  suspicion  of  poison  having  been  administered  — 
Symptoms  of :  (1)  Corrosive;  (2.)  Irritant ;  (3.)  Narcotic and'narcotico-acrid 
poisons — Treatment  of  poisoning  cases — Conclusions  to  he  drawn  from  analyses 
— How  far  poisons  are  natural  constituents  of  the  body — Hints  for  a  post-mor- 
tem—Post-mortem appearances  in  different  forms  of  poisoning — Diseases  that 
simulate  poisoning — Cases  of  supposed  poisoning  and  malingering — Classifica- 
tion of  poisons. 

The  reply  to  the  question,  "what  is  a  poiaonf"  seems  simple  enough. 
In  common  language  we  say:  "It  is  a  substance  capable  of  destroying  life 
promptly  when  taken  in  small  quantity."  But  this  popular  notion  of  a 
poison  is  not  sufficiently  exact  for  the  medical  jurist;  for,  as  the  law  does 
not  define  a  poison,  its  strict  definition  by  the  medical  witness  often  becomes 
a  matter  of  paramount  importance. 

We  are  indebted  to  Dr.  Letheby  for  the  following  definition  of  a  poison  : 
"Anything  which  otherwise  than  by  the  agency  of  heat  or  electricity  is 
capable  of  destroying  life,  either  by  chemical  action  on  the  tissues  of  the 
living  body  or  by  physiological  action  from  absorption  into  the  living 
system." 

It  will  be  remarked  that  in  this  definition  no  reference  is  made  to  the 
quantity  of  the  drug  necessary  to  destroy  life.  Nor  would  it  be  accurate 
to  do  so.  Oxalic  acid  is  a  poison,  and  an  active  one;  but  usually  at  least 
half  an  ounce  is  necessary  to  cause  death.  Half  an  ounce  can  scarcely  be 
called  a  small  quantity.  Similarly,  too,  if  quantity  was  to  be  regarded  as 
au  essential  element  in  the  definition  of  a  poison,  the  salts  of  several  of  the 
metals  would  necessarily  be  excluded  from  the  category  of  poisons. 

Again,  a  poison  may  be  administered  in  several  ways  other  than  by  the 
mouth.  It  may  be  hypodermically  injected  or  applied  to  the  rectum, 
vagina,  ear,  or  nostril,  or  to  the  lungs,  or  to  the  skin,  abraded  or  unbroken. 
Our  definition,  therefore,  must  provide  for  any  mode  of  administration. 
The  act  uses  the  words  "administered  to"  or  "taken  by"  the  person  killed, 
the  words  "  apply  or  administer  to  "  being  added  in  a  later  act,  to  provide 
for  the  administration  of  "chloroform,  laudanum,  or  other  stupefying  or 
overpowering  drug,  matter,  or  thing."  In  all  this  the  want  of  accuracy 
of  definition  is  manifest.  For  instance,  it  might  be  questioned  whether 
the  external  application  of  a  poison  to  an  abraded  surface  would  be  com- 
prehended in  the  phrase  "administer  to,"  although  such  a  case  we  should 
suppose  might  fairly  be  regarded  as  the  application  of  "an  overpowering 
drug." 

Again,  the  action  of  a  poison  in  destroying  life  must  be  either  chemical 
or  physiological,  and  not  merely  mechanical.  Pins,  needles,  sponge,  etc., 
are  not  poisons,  although  they  may  destroy  life  given  internally,  their 
action  being  strictly  mechanical,  and  not  chemical  or  physiological. 

To  sustain  a  capital  charge,  it  is  necessary  to  prove  (1  Vict.,  cap.  85, 
6ec.  2)  that  the  substance  admininistered  is  "a  poison  or  other  destructive 
thing"  "given  "  "  with  intent  to  commit  murder."  What  is  the  difference, 
we  must  ask,  between  a  "poison"  and  "a  destructive  thing?"     A  poison 
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must  be  a  destructive  thing,  but  a  destructive  thing  is  not  necessarily  a 
poison.  A  poison,  as  we  have  said,  destroys  life,  either  by  a  chemical  or 
physiological  action,  whilst  a  destructive  thing  may  act  purely  mechanic- 
ally.    This  term,  therefore,  will  include  pins,  needles,  and  so  forth. 

In  most  indictments  the  term  "  deadly  poison  "  is  used.  Mr.  Justice  Erie 
("Law  Times,"  April  12th,  1845)  has  wisely  decided  that  this  and  such 
like  terms  are  mere  "legal  surplusage,"  although  their  objectionable  char- 
acter is  constantly  to  be  noted  by  the  frequent  legal  quibbles  they  involve. 
Whether  the  administration  of  a  poison  is  followed  by  death  or  not,  it  is  a 
capital  felony,  provided  it  be  proved  that  the  poison  was  given  "with  intent 
to  commit  murder."  Failing,  however,  to  prove  the  intent  to  commit 
murder  (which  cases  formerly  escaped  justice),  an  act  was  passed  (23  Vict., 
cap.  8,  March  23d,  1860)  providing  for  those  cases  where  poisons  such  as 
phosphorus,  cantharides,  tartar  emetic,  etc.,  were  administered  for  the 
mere  purpose  of  annoyance,  or  even  for  worse  motives.     It  provides: 

1.  That  the  administration  of  a  poison,  or  other  destructive  or  noxious 
thing,  with  intent  to  endanger  life  or  inflict  grievous  bodily  harm,  is  felony, 
the  sentence  being  penal  servitude  for  not  more  than  ten  nor  less  than  three 
years,  or  imprisonment  for  not  more  than  three  years  with  or  without  hard 
labor. 

2.  That  the  administration  of  a  poison,  or  other  destructive  thing,  with 
intent  to  injure,  grieve,  or  annoy  a  person,  is  a  misdemeanor,  the  sentence 
being  imprisonment  for  not  exceeding  three  years  with  or  without  hard 
labor. 

3.  That  a  jury  failing  to  convict  a  prisoner  for  felony,  is  at  liberty  to 
return  him  guilty  of  misdemeanor. 

Further,  the  attempt  to  administer  a  poison,  although  it  may  be  unsuc- 
cessful, is  regarded  as  a  felony  punishable  by  transportation. 

A  curious  question  has  been  raised  (Reg.  v.  Cluderay,  Jan.  19th,  1849), 
whether  the  administration  of  a  berry  that  was  poisonous,  inclosed  in  a 
nun  poisonous  husk,  and  which,  consequently,  allowed  the  poisonous  body 
to  pass  through  the  system  without  injury  to  the  person  to  whom  it  was 
administered,  was  a  criminal  act.  It  was  decided  that  this  was  the  ad- 
ministration of  a  poison  with  intent  to  murder. 

It  has  been  decided  upon  several  occasions  that,  the  intent  being  proved, 
although  the  amount  of  poison  administered  might  be  insufficient  to  cause 
death,  the  crime  of  attempting  to  administer  poison  is  complete. 

It  is  difficult  to  define  the  exact  boundary  between  a  medicine  and  a 
poison.  A  medicine  in  a  large  dose  may  be  a  poison,  and  so  also  may 
any  active  drug,  although  it  be  only  administered  in  medicinal  doses,  if 
such  doses  are  too  frequently  repeated. 

In  tvhat  ivay  do  Poisons  act? 
The  action  of  poisons  is  either 

1.  Local,  i.  e.,  when  the  action  is  confined  to  the  part  to  which  the  poison 
is  applied  ;  or 

2.  Remote,  i.  e.,  when  the  action  extends  to  distant  organs. 

I.  Local. — Strong  acids,  caustic  alkalies,  or  corrosive  salts  applied 
either  externally  or  internally  produce  corrosion  at  the  spot  where  they 
are  applied.  Similarly,  arsenic,  tartar  emetic,  cantharides,  and  other 
irritants,  produce  inflammation  and  its  results.  The  local  action  of  a 
poison  on  nerves  is  illustrated  by  the  anaesthetic  action  of  chloroform  or 
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veratria ;  the  local  action  on  muscle  by  the  effects  of  belladonna  and 
Calabar  bean  on  the  iris.  The  local  action,  therefore,  of  some  poisons,  it 
will  be  seen,  is  entirely  chemical,  e.g.,  nitric  acid,  the  mineral  salts,  and 
all  such  bodies  as  coagulate  albumen  ;  whilst  of  others  it  is  entirely 
physiological,  as  e.  g.,  aconite,  belladonna,  opium,  etc. 

II.  Remote. — Death  is  very  rarely  brought  about  merely  by  the  local 
action  of  a  poison.  In  some  few  cases,  as  with  mineral  acids  or  caustic 
alkalies,  such  a  thing  may  happen,  but  far  more  frequently  the  true  death 
action  is  a  remote  one;  we  mean  by  that  an  injury  set  up  in  some  other 
organ  to  which  the  poison  has  not  been  directly  applied.  The  effects  of 
arsenic  in  producing  inflammation  of  the  mucous  membranes  generally, 
and  the  effects  of  strychnia  on  the  nervous  system,  are  illustrations  in 
point. 

Further,  the  remote  action  of  a  poison  is  seldom  a  general  action.  All 
poisons,  moreover,  do  not  act  on  the  same  organs,  nor  do  they  destroy  life 
in  the  same  way.  Poisons  possess  a  certain  power  of  selection,  acting  upon 
tissues  or  upon  organs  peculiar  to  themselves. 

By  some  the  heart  is  specially  affected,  as,  eg.,  by  digitalis,  tobacco, 
oxalic  acid,  baryta,  and  strontia ;  and  by  lead,  zinc,  and  copper  salts. 
Cardiac  paralysis  may  in  this  way  be  produced  by  the  poisoned  blood  find- 
ing its  way  into  the  coronary  arteries. 

The  organs  of  respiration  are  affected  by  others,  as,  e.  g.,  by  hydrocyanic 
acid,  euphorbium,  tobacco,  etc.  With  these  poisons  suffocation  is  produced 
by  an  arrest  of  the  capillary  circulation.  Antimony,  likewise,  although 
it  possesses  a  depressing  influence  on  the  system  generally,  has  a  special 
action  on  the  lungs. 

The  brain  is  affected  by  others,  as,  e.  g.,  by  opium.  Morphia,  alcohol, 
and  uitro-benzol  may  generally  be  found  in  the  brain  after  poisoning  with 
these  drugs ;  the  fatal  result  being  probably  due  to  an  indirect  action  on 
the  respiration. 

The  spinal  cord,  again  is  affected  by  strychnia.  This  effect  is  indepen- 
dent of  any  action  on  the  brain  (Emmert),  inasmuch  as  it  happens  when 
the  connection  between  them  is  severed. 

We  find  as  a  matter  of  fact  that  poisons  generally  have  a  decided  pref- 
erence for  locating  themselves  in  the  liver,  and  hence  the  importance  in 
all  medico-legal  investigations  of  specially  preserving  and  examining  this 
viscus. 

Although  we  may  in  this  manner  systematize  the  selective  action  of 
poisons,  it  is  more  common  to  find  very  considerable  complications,  from 
more  organs  than  one  being  attacked  ;  the  extent  of  action,  and  the  organs 
affected  being  largely  influenced  by  the  quantity  of  the  poison  taken.  As 
an  example  of  this  we  often  find  the  stomach,  the  heart,  the  brain,  and  the 
spinal  cord  all  more  or  less  affected  by  a  large  dose  of  oxalic  acid. 

This  remote  selective  action  of  poisons  is  a  subject  demanding  close 
attention,  inasmuch  as  symptoms  of  the  greatest  value  may  be  noticed 
enabling  us  to  distinguish  the  very  poison  that  has  been  taken,  or  at  any 
rate  the  class  to  which  it  belongs.  With  tetanic  spasms,  you  suspect 
strychnia  ;  with  narcotic  stupor,  opium ;  with  salivation,  mercury ;  with 
inflammation  of  the  mucous  membranes,  arsenic;  with  bloody  stools  and 
bloody  urine,  cantharides;  with  delirium,  belladonna,  Indian  hemp,  hyos- 
cyamus,  etc. ;  with  loss  of  muscular  power,  tobacco,  conia,  digitalis,  or 
aconite;  with  gangrene  of  the  limbs,  ergot ;  and  so  forth.  Lead  poisoning 
shows  itself  by  the  blue  line  on  the  gums ;  mercurial  poisoning  by  paralysis 
agitans ;  phosphorus  poisoning  by  the  necrosed  jaw  (an  action  which,  how- 
ever, is  almost  entirely  local).  And  yet  even  here  it  is  necessary  to  be 
aware  that  it  is  possible  to  draw  too  fine  a  line  of  demarcation,  for  the 
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general  symptoms  of  one  poison  may  be  and  often  are  the  occasional  symp- 
toms of  others.  Tetanus,  for  example,  the  general  symptom  of  strychnia 
poisoning,  is  found  occasionally  as  a  symptom  of  poisoning  by  other  alka- 
loids, and  even  by  tartar  emetic.  In  a  case  of  poisoning  by  savin  referred 
to  one  of  the  authors,  the  symptoms  strongly  pointed  to  strychnia.  Again, 
extreme  salivation  may  be  an  occasional  symptom  of  iodide  of  potassium, 
perchloride  of  iron,  belladonna,  etc. 

And  here  we  must  ask,  in  what  way  is  this  remote  action  of  a  poison 
brought  about,  and  how  is  the  influence  of  a  poison  thus  conveyed? 

Two  answers  have  been  given  to  this  question. 

1st.  That  poisons  are  absorbed  by  the  blood  and  carried  by  the  circulation 
to  the  part  where  the  remote  action  is  set  up.  And  this  view  has  been  gener- 
ally accepted  since  the  famous  experiments  of  Magendie  in  1809. 

Independently  of  how  poisons  have  been  administered,  the  analysis  of 
the  blood  in  poisoning  cases  will  very  frequently  prove  their  existence  in 
the  general  circulation.  Magendie  showed  that  even  when  a  limb  was 
merely  connected  with  the  body  by  quills  placed  in  the  large  vessels,  glass 
tubes  having  been  substituted  for  quills  in  the  latter  experiments,  the  poison 
continued  to  act,  whilst  it  has  been  proved  that  even  prussic  acid,  intro- 
duced into  the  stomach  by  a  fistulous  opening,  is  innocuous,  provided  a 
ligature  be  placed  round  the  vessels  passing  from  the  stomach  to  the  liver. 
Within  one  minute,  however,  after  the  ligature  is  removed,  the  poison  will 
begin  to  act  (Blake,  "  Ed.  Med.  and  Surg.  Journal,"  vol.  liii,  p.  45).  Thus 
we  are  led  to  believe  (a)  that  poisons  are  absorbed  and  conveyed  through 
the  general  system  by  the  circulation  to  the  special  organ  upon  which  they 
act ;  and  (/5)  that  the  fatal  action  of  a  poison  is  the  result  of  its  absorption. 
With  these  facts  before  us,  Ave  can  understand  how  sucking  a  poisoned 
wound,  or  applying  a  ligature  may  save  a  life. 

2dly.  It  has  been  stated  that  the  action  of  the  poison  on  the  part  to  which  it 
is  applied  is  propagated  by  the  nerves  to  the  nervous  centres,  and  from  them 
reflected  to  the  remote  organs. 

Those  who  believe  in  this  action  of  nerve  communication  or  sympathy, 
urge  in  support  of  it  the  amazing  rapidity  with  which  prussic  acid  fre- 
quently proves  fatal,  an  action  compared  by  Magendie,  in  point  of  swift- 
ness, to  the  passage  of  a  cannon-ball  or  a  thunderbolt.  Such  an  action 
they  say  "  is  incompatible  with  its  having  followed  the  circuitous  route  of 
the  circulation  in  order  to  reach  the  organs  on  which  it  acts,  and  there  is 
no  other  conceivable  mode  by  which  it  can  act,  except  by  the  transmission 
of  a  primary  local  impulse  along  the  nerves"  (Christison).  On  the  other 
hand  it  is  urged  that  poisons  inserted  into  a  limb,  connected  with  the  body 
by  nerves  only,  have  no  action.  This  was  first  proved  by  Emmert,  whilst 
experimenting  with  the  woorara  poison.  Further,  it  has  been  proved  that 
the  immediate  contact  of  a  poison  with  the  substance  of  the  brain  itself 
may  be  unaccompanied  by  any  symptom  of  poisoning  whatsoever.  Whilst, 
however,  holding  most  strongly  that  a  nerve-trunk  is  incapable  of  trans- 
mitting poison,  experience  compels  us  to  admit  the  instantaneously  fatal 
action  of  some  drugs.  Cases  are  on  record  where  a  dog  has  dropped  down 
dead  after  having  scarcely  swallowed  a  dose  of  prussic  acid  two  seconds. 
With  no  other  poison  with  which  we  are  acquainted  is  the  action  so  extra- 
ordinarily rapid  as  it  is  with  prussic  acid.  This  cannot,  it  is  manifest,  be 
due  to  any  transference  of  the  poison  by  the  circulation  if  the  ordinarily 
taught  facts  of  the  circulation  be  correct ;  and  hence,  although  the  action 
must  be  and  is  excessively  rare,  the  case  of  prussic  acid  suggests  the  possi- 
bility of  poisons  destroying  life  by  a  sudden  nervous  shock.     Nor  indeed 
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is  there  any  difficulty  in  admitting  that  under  exceptional  circumstances 
such  may  be  the  case,  when  we  remember  how  fatal  the  sudden  shock  pro- 
duced by  mechanical  injuries,  or  by  the  hearing  bad  or  startling  news 
occasionally  proves.  But  there  are  difficulties  even  with  prussic  acid  in 
admitting  that  the  nervous  shock  is  independent  of  the  circulation.  An 
ounce  of  prussic  acid  may  be  placed  in  the  stomach  of  a  dog,  as  we  have 
said,  provided  the  portal  vein  and  oesophagus  be  tied,  without  any  symp- 
toms of  poisoning  being  produced — at  any  rate  no  symptoms  occurring 
until  such  time  as  the  collateral  circulation  brings  the  poison  into  the 
system  ;  but  the  moment  the  ligature  is  removed  from  the  portal  vein,  the 
dog  falls  down  dead.  This  experiment  certaiuly  throws  a  doubt  on  any 
conveyance  of  a  poison  other  than  by  the  circulation,  and  leads  us  to  ask 
whether  the  geuerally  accepted  physiological  facts  relative  to  the  time  of 
the  circulation  and  the  period  necessary  for  the  transit  of  blood  from  place 
to  place  may  not  possibly  require  some  modification. 

Circumstances  Modifying  the  Action  of  Poisons. 

I.  Quantity. — As  a  rule,  the  greater  the  quantity  of  a  poison  taken  the 
more  severe  are  the  symptoms,  and  the  more  rapid  their  action.  But  this 
is  by  no  means  always  or  necessarily  the  case.  A  large  dose  of  arsenic 
may  fail  to  destroy  life  from  the  vomiting  that  it  produces,  whilst  a  small 
dose,  failing  to  set  up  vomiting,  and  consequently  retained  by  the  stomach, 
may  prove  fatal.  The  dose,  again,  largely  regulates  symptoms.  Many 
poisons,  which  iu  large  doses  act  on  the  nervous  system,  act  in  small  doses 
on  the  alimentary  canal.  Our  colleague,  Mr.  Rodgers,  informs  us  of  a 
remarkable  case  iu  his  practice,  where  a  woman  was  apparently  suffering 
from  all  the  effects  of  an  irritant  poison,  with  symptoms  of  considerable 
severity,  produced  by  sulphate  of  magnesia,  given  to  her  by  her  husband 
in  small  and  very  frequently  repeated  doses  for  a  long  period,  aud  intro- 
duced with  criminal  intent  into  every  article  of  her  food.  When  the  fact 
was  discovered,  and  means  were  taken  to  prevent  its  further  administra- 
tion, the  symptoms  entirely  disappeared.  The  modifying  action  of  dose, 
again,  is  well  illustrated  iu  the  case  of  oxalic  acid,  which,  in  a  large  dose, 
may  kill  by  shock;  in  a  smaller  dose  by  its  action  on  the  heart;  in  a  still 
smaller  dose  by  its  action  on  the  brain  and  nervous  system,  producing  vio- 
lent tetanic  spasms ;  aud  in  a  yet  smaller  dose  still,  destroying  life  with 
all  the  symptoms  of  pure  coma. 

II.  Molecular  Form  or  Physical  Condition. — A  poison  in  the  state  of  a 
gas  or  vapor  is,  of  all  forms  in  which  it  can  be  taken,  the  most  active.  A 
poison  capable  of  being  volatilized  is  more  energetic  in  its  action  when  in- 
haled in  a  vaporous  state  than  when  swallowed  as  a  solid  or  liquid.  Next 
to  the  gaseous  condition  a  poison  iu  solution  is  the  most  active  ;  absorption 
is  easier,  and  contact  with  a  larger  surface  more  certainly  secured.  Whilst, 
lastly,  a  poison  insoluble  in  water  or  in  all  the  fluids  of  the  digestive  tract 
is  probably  iuert. 

III.  Chemical  Combination. — {See  Compound  Poisoning.) 

(a)   The  activity  of  a  poison  may  be  increased  by  chemical  combination. 

Such  happens  when  the  solubility  of  a  poison  is  increased.  Morphia,  for 
example,  in  combination  with  hydrochloric  or  acetic  acids,  is  more  soluble 
than  when  in  a  free  state,  its  activity  being  thereby  intensified.  It  is  also 
well  to  remember  that  the  acid  juices  of  the  stomach  or  of  the  skin  are 
capable  of  forming  soluble  salts  with  certain  poisons,  and  so  by  this  means 
increasing  their  activity. 

(/?)   The  activity  of  a  poison  may  be  decreased  by  chemical  combination. 

This  happens  specially  with  poisons  which  act  locally.     Sulphuric  acid 
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and  caustic  soda,  when  combined,  form  a  gentle  aperient,  the  one  neutral- 
izing the  other.  And  again,  whenever  combination  decreases  the  solubility 
of  a  poison,  it  decreases  its  activity  in  the  same  ratio.  Sulphate  of  baryta 
is  innocuous,  because  insoluble ;  but  both  baryta  and  sulphuric  acid  are 
deadly  poisons. 

(y)    The  activity  of  a  poison  may  be  modified  by  chemical  combination. 

If,  as  for  example,  with  arsenite  of  copper,  both  elements  of  the  com- 
pound be  poisons,  we  may  have  mixed  symptoms,  or  the  symptoms  of  the 
most  active,  or  symptoms  peculiar  to  the  chemical  mixture. 

IV.  Mechanical  Mixture. 

If  the  mechanical  mixture  serves  in  any  way  to  shield  a  poison,  its  in- 
tensity of  action  is  thereby  diminished.  Thus  arsenic  has  been  given  in  a 
suet  dumpling  without  producing  any  effect.  This  is  the  explanation  too 
of  the  delay  in  the  commencement  of  the  symptoms  caused  when  a  poison 
is  taken  with,  or  directly  after  a  meal,  or  when  administered  mixed  with 
oil  or  mucilage.  The  poisonous  action  further  is  usually  lessened  by  dilu- 
tion, although  this  is  not  always  the  case,  prussic  acid  being  a  notable  ex- 
ception. 

V.  The  method  by  ivhich,  or  the  part  to  ivhich  the  poison  is  administered. 
(«)  First  in  order  of  activity  is  the  insertion  of  a  poison  into  a  wound, 

or  its  application  to  the  lungs  as  a  gas  or  vapor. 

The  activity  of  morphia  when  injected  subcutaneously  (provided  the 
wound  does  not  bleed  too  freely,  so  as  to  wash  the  poison  away)  is  an  in- 
stance of  the  former;  and  the  intensity  of  the  action  of  sewer  gases  an 
instance  of  the  latter. 

(/3)  The  application  of  a  p>oisonto  serous  m,embranes  stands  next  in  order. 
Oxalic  acid  injected  into  the  peritoneum  is  infinitely  more  rapid  in  its  poi- 
sonous and  destructive  action  than  when  merely  swallowed. 

(/)  Their  application  to  mucous  membranes  comes  next ;  as,  e.  g.,  when 
a  poison  is  swallowed,  and  so  applied  to  the  stomach  and  intestines. 
Under  these  circumstances  the  intensity  and  rapidity  of  the  action  of  a 
poison  is  infinitely  less  than  in  those  before  mentioned.  It  is  well  known 
that  a  large  quantity  of  the  poison  of  the  rattlesnake  may  be  swallowed 
with  impunity;  whereas  the  smallest  possible  quantity  injected  into  a  vein 
is  certain  to  be  fatal. 

(<J)  And  lastly,  in  point  of  order,  is  the  application  of  the  poison  to  the 
unbroken  skin.  For  here  the  action  is  excessively  slow,  and  oftentimes 
quite  inert. 

The  intensity  of  action  of  some  poisons,  such,  for  example,  as  the  mineral 
acids,  will  depend  on  two  circumstances:  (1),  the  extent  of  surface  de- 
stroyed ;  and  (2),  the  part  to  which  it  has  been  applied. 

Poisons,  as  before  remarked,  have  no  action  when  applied  simply  to 
nerve-tissue. 

VI.  Habit. 

It  may  be  broadly  stated  that  the  habitual  use  of  a  poison  tends  to 
decrease  its  activity  of  action.  At  any  rate,  there  is  no  doubt  this  rule  is 
true  of  organic  poisons.  No  one  doubts  the  stories  of  De  Quincey  and  of 
other  opium-eaters.  We  know  too  well  the  enormous  quantities  of  lauda- 
num given  to  and  borne  by  children  in  factory  districts  to  keep  them  quiet. 
The  large  quantities  of  alcohol  the  confirmed  drunkard  consumes,  as  well 
as  the  enormous  amount  of  tobacco-smoke  the  inveterate  smoker  can  in- 
hale, are  well  known  as  further  illustrations  of  the  power  of  habit.  But 
we  must  not  forget  that  although  habit  begets  this  tolerance,  a  serious 
change  in  the  constitution  is  often  brought  about  by  their  agency.  The 
disturbed  digestion  and  enfeebled  mind  of  the  opium-eater,  and  the  cirrhosis 
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of  the  "gin-drinker,"  are  proof  that  habit  may  ward  off  for  a  time  the  evil 
day,  but  cannot  altogether  prevent  it. 

How  far,  however,  habit  can  decrease  the  activity  of  inorganic  poisons 
is  we  consider  a  matter  of  question.  The  truth  of  the  old  stories  of  the 
Styrian  arsenic-eaters,  and  of  the  Turkish  corrosive-sublimate-eaters,  may 
fairly  be  regarded  as  open  to  grave  doubt.  Certainly,  one's  experience  of 
the  action  of  some  inorganic  poisons  used  in  the  arts  (e.  g.,  carbonate  of 
lead  and  arsenite  of  copper),  does  not  lead  us  to  believe  much  in  the  power 
of  habit  in  decreasing  the  activity  of  mineral  poisons.  Still,  a  celebrated 
French  toxicologist  (M.  Flandin,  "Traite  des  Poisons")  informs  us  that  he 
has  been  able  to  train  animals  to  bear  large,  and  even  enormous  doses  of 
arsenic.  One  of  the  authors  has  pointed  out  the  ease  with  which  animals 
can  be  trained  to  breathe  in  an  atmosphere  containing  a  quantity  of  sul- 
phurous acid,  that  would  prove  immediately  fatal  to  those  unaccustomed 
to  it.* 

VII.  Idiosyncrasy. 

Whilst  habit,  as  we  have  said,  tends  to  diminish  the  activity  of  poisons, 
idiosyncrasy,  on  the  contrary,  has  a  tendency  to  increase  their  activity. 

As  a  familiar  illustration  of  the  influence  of  idiosyncrasy,  we  may  men- 
tion the  varied  and  well-known  effects  on  different  persons  of  the  volatile 
oil  of  grasses,  or  of  their  pollen,  as  many  believe,  inducing  in  some  severe 
catarrhal  symptoms  (hay  fever),  but  apparently  having  no  action  upon 
others.  It  is  not  uncommon  to  find  that  a  small  dose  of  mercury,  which 
in  most  people  would  merely  act  as  a  mild  laxative,  will  in  others  produce 
alarming  salivation.  Nor  can  it  be  other  than  to  peculiar  idiosyncrasies 
that  we  can  trace  the  different  actions  of  alcohol.  A  debauch  that  would 
kill  one  man,  does  not  apparently  affect  another.  Christison  tells  a  reT 
markable  case  of  a  man  who  took  an  ounce  of  solid  opium  without  any 
effect,  although  he  was  quite  unaccustomed  to  its  use.  The  peculiarities 
of  idiosyncrasy  are  to  be  noticed  in  the  different  effects  of  drugs.  There 
are  cases  on  record  where  Epsom  salts  has  been  known  to  act  as  a  nar- 
cotic, and  opium  as  a  purgative.  Again,  susceptibility  to  the  action  of 
poisons  is  ordinarily  found  to  be  increased  by  age.  An  old  person  is  far 
more  easily  affected  by  opium  than  a  young  adult.  Again,  some  things, 
according  to  Fodere,  act  as  poisons  to  some  animals,  but  not  to  others. 
Hogs,  he  says,  can  eat  henbane;  pheasants,  stramonium;  and  goats,  water 
hemlock,  with  impunity.  Ogle  has  proved  that  rabbits  can  live  on  bella- 
donna, whilst  Mitchell  asserts  the  immunity  of  pigeons  to  morphia.  Chris- 
tison doubts  the  accuracy  of  some  of  these  assertions.  But  in  every-day 
life  experience  proves  that  it  is  no  mere  old  woman's  saying,  that  "  what 
is  one  man's  meat,  is  another  man's  poison;"  for  we  find  cases  occasionally 
where  mushrooms  and  pork  and  shellfish  act  as  violent  irritant  poisons  to 
one  person,  but  have  no  action  on  a  second.  These  peculiarities  of  indi- 
viduals it  is  most  important  should  be  borne  in  mind  in  medico-legal 
inquiries,  as  otherwise  symptoms  due  to  quite  different  causes  may  be 
attributed  to  the  effects  of  poison. 

VIII.  Health  of  the  individual. 

Usually  the  intensity  of  the  action  of  a  poison  is  impaired  by  disease; 
but  this  is  by  no  means  a  universal  rule. 

(a)  The  susceptibility  to  the  action  of  poisons  may  be  decreased  by 
disease. 

This  " tolerance  of  drugs,"  as  it  is  called,  is  very  remarkable  in  the  case 
of  both  organic  and  inorganic  poisons,  but  especially  in  the  former.     In 

*  On  Vitiated  Air,  by  C.  Meymott  Tidy,  MB.,  1873.  A  paper  read  before  the 
Association  of  Medical  Officers  of  Health. 
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dysentery,  tetanus,  mania,  cholera,  hysteria,  and  delirium  tremens,  there 
is  a  remarkable  tolerance  for  opium.  In  typhoid  fever  stimulants  can  be 
borne  in  enormous  quantity.  In  diseases  of  the  lungs  there  is  a  special 
tolerance  for  antimony.  In  spinal  paralysis  large  doses  of  strychnia  may 
usually  be  given  without  any  bad  results.  In  tetanus,  and  also  in  con- 
tinued and  yellow  fever,  there  is  ordinarily  diminished  susceptibility  to 
the  action  of  mercury.  No  doubt  also  persons  in  a  state  of  melancholia 
are  less  susceptible  than  others  to  the  action  of  poisons  generally. 

(/5)  The  susceptibility  to  the  action  of  poisons  may  be  increased  by 
disease. 

This  would  necessarily  occur  where  poisons  ai*e  administered  which 
would  increase  the  symptoms  of  a  disease  from  which  a  person  was  already 
suffering ;  e.  g.,  in  a  person  suffering  from  inflammation  of  the  stomach  or 
bowels,  an  irritant  poison  would  induce  symptoms  of  more  than  usual  irri- 
tation. The  experience  of  the  authors  is  that  "like  does  not  cure  like." 
Again,  in  a  patient  predisposed  to  apoplexy,  a  very  small  dose  of  opium 
has  been  known  to  prove  fatal.  It  is  stated  that  in  patients  suffering  from 
granular  degeneration  of  the  kidney,  a  small  close  of  calomel  will  some- 
times produce  alarming  symptoms. 

IX.  Sleep. 

■  The  action  of  drugs  is  impaired  by  sleep,  for  sleep  may  be  regarded  as 
a  state  of  diminished  activity.  It  is,  of  course,  well  known  that  a  purga- 
tive does  not  act  so  rapidly  during  sleep  as  when  the  person  is  awake. 
The  combination  of  opium  with  arsenic,  e.  g.,  retards  the  action  of  the 
arsenic  by  reason  of  the  narcotic  action  of  the  opium. 

X.  Food. 

The  action  of  a  poison  is  usually  retarded  if  it  be  taken  with  food  or  on 
a  full  stomach,  perfect  contact  with  the  mucous  membrane  being  thereby 
prevented.  The  action,  of  course,  is  frequently  mechanical,  but  not  neces- 
sarily so. 

Circumstances  leading  us  to  suspect  the  Administration  of  Poison. 

When  called  to  a  suspected  case  of  poisoning,  make  notes  at  the  time, 
or  at  the  earliest  possible  opportunity,  briefly  and  chronologically,  of 
everything  that  strikes  you  as  important.  Only  enter  facts  in  your  notes, 
and  let  them  be  perfectly  free  from  all  technicalities.  Above  all,  if  you 
have  a  suspicion  of  foul  play,  watch  the  case  closely,  but  unless  your  sus- 
picion is  confirmed  by  well-observed  facts,  do  not  mention  it  to  anybody, 
and  under  no  circumstances  talk  about  it,  or  publish  it  in  the  neighborhood 
or  elsewhere.  Your  first  duty  is  to  save  the  life  of  your  patient,  your 
second  is  to  assist  justice  in  exposing  and  punishing  crime. 

The  first  question  we  must  consider  is — What  are  the  circumstances  that 
would  lead  us  to  suspect  poison  had  been  administered  ? 

I.  The  symptoms  appearing  suddenly  in  a  person  otherwise  healthy,  and 
their  progress  towards  a  fatal  termination  being  rapid. 

When  poisons  are  given  with  criminal  intent,  they  are  as  a  rule  given 
in  large  doses,  and  consequently  begin  to  act  soon  after  they  are  adminis- 
tered. But  besides  the  modifying  actions  of  sleep  and  food,  there  are  other 
important  facts  to  be  noticed. 

1st.  Poisons  may  be  slow  in  their  action,  especially  when  given  in  small 
repeated  doses.  This  is  the  case  with  such  poisons  as  arsenic,  mercury, 
phosphorus,  and  nitro-benzol.  With  bad  and  poisonous  food,  the  action 
is  often  very  tardy.  The  subject  of  slow  poisoning  is  bound  up  so  curiously 
with  popular  literature  and  superstition,  that  it  is  no  easy  matter  to  say 
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where  falsehood  ends  and  truth  begins.  Still  chronic  poisoning  demands 
serious  attention  from  the  fact  that  such  questions  are  not  unfrequently 
referred  to  the  Medical  Jurist.  The  time  occupied  by  a  poison  in  bring- 
ing about  a  fatal  result  necessarily  varies.  There  is  always  in  these  cases 
a  great  difficulty  in  proving  guilt,  because  it  is  necessary  to  prove  the 
absence  of  tendency  to  disease.  And,  again,,  cases  of  chronic  poisoning 
may  occur  in  those  engaged  in  some  trade  or  another,  where  the  air  may 
be  charged  with  minute  quantities  of  irritant  poisons,  such  as  are  used  in 
the  business. 

2d.  Many  diseases  come  on  very  suddenly,  such  as  acute  diseases  generally. 
Cholera  and  other  severe  epidemic  diseases,  and  often  the  exanthemata 
are  exceedingly  sudden  in  their  commencement. 

Again,  the  person  attacked  may  not  be  "otherwise  healthy."  Poison 
may  be  administered  when  a  person  is  ill,  and  thus  suspicion  be  disarmed. 
Still,  if  violent  symptoms,  such  as  vomiting  and  purging  on  the  one  hand, 
or  giddiness,  delirium,  or  unusual  drowsiness  on  the  other,  set  in  without 
any  obvious  or  natural  causes  to  explain  their  occurrence,  we  are  more 
than  justified  in  instituting  a  strict  watch.  Again,  cases  are  on  record 
where  the  health  has  been  undermined  by  the  slow  exhibition  of  one  poison 
as,  e.g.,  tartar  emetic,  whilst  the  actual  death  has  been  brought  about  by 
a  second  poison  such  as  strychnia.  As  regards  rapid  and  sudden  death  as 
a  proof  of  poisoning,  we  must  bear  in  mind  that  whilst,  on  the  one  hand, 
in  many  cases  of  poisoning  death  is  very  slow,  on  the  other  hand,  in  many 
cases  of  disease,  death  is  sudden  and  unexpected. 

II.  In  a  case  of  poisoning  the  symptoms  will  probably  be  dated  as  coming 
on  soon  after  the  taking  a  certain  meal  or  some  article  of  food. 

It  may  be  regarded  as  strong  evidence  against  the  suspicion  of  poison 
being  the  cause  of  death,  if  no  food  or  medicine  has  been  taken  for  hours 
before  the  symptoms  set  in.  On  the  other  hand,  it  is  a  strong  argument 
in  favor  of  the  suspicion,  if  the  symptoms  set  in  speedily  after  taking  food 
or  medicine.  It  is  always  advisable  for  the  chemist  or  general  practitioner 
to  remember,  supposing  that  the  poisonous  symptoms  commenced  after 
taking  a  dose  of  medicine,  that  the  malicious  may  put  poison  into  the  very 
medicine  that  has  been  sent  a  patient,  and  so  endeavor  to  disarm  suspicion 
against  the  true  criminal. 

But  we  must  remember 

(a)  Symptoms  may  come  on  after  food,  or  medicine  which  merely  resemble 
those  of  poisoning. 

Many  natural  disorders  come  on  after  a  full  meal,  such  as,  for  example, 
apoplexy,  or  rupture  of  stomach  from  overdistension  after  long  disease. 
Unwholesome  and  bad  food  may  produce  a  sudden  attack  of  English 
cholera.  Immediate  death,  too,  has  more  than  once  followed  the  mere 
drinking  a  draught  of  cold  water  when  a  person  was  overheated. 

(ft)  Poisons  may  be  administered  in  other  ways  than  by  the  mouth. 

They  may  be  applied  to  ulcerated  surfaces,  or  they  may  be  injected 
into  the  vagina  or  rectum,  or  under  the  skin,  or  they  may  be  inhaled. 
The  administration  of  chloroform  or  nitrite  of  amyl  during  sleep,  and 
especially  if  the  person  slept  with  the  mouth  open,  would  be  a  matter  of 
no  difficulty. 

III.  Symptoms  coming  on  after  a  meal  of  which  many  have  eaten,  will  be 
more  or  less  complained  of  by  several  or  by  all  who  have  partaken  of  it. 

This  is  a  very  strong  reason  indeed  for  suspecting  poison,  whilst,  on  the 
contrary,  others  having  partaken  of  the  same  meal,  and  no  bad  effects 
resulting  in  their  case,  would  lead  us  to  an  opposite  conclusion.  And  yet 
this  evidence  is  by  no  means  conclusive.  Poison  may  be  in  one  part  of  a 
dish  and  not  in  another,  or  the  symptoms  may  vary  owing  to  different 
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idiosyncrasies.  Nor  must  we  forget  that  certain  foods,  such  as  sausages, 
cheese,  shell-fish,  etc.,  are,  at  certain  times,  so  unwholesome  as  to  give  rise 
to  violent  symptoms  of  irritant  poisoning.  In  the  case  of  cheese  such 
effects  are  very  common.  If  a  dish  has  been  mixed  with  poison  and 
several  have  eaten  of  it,  probably  the  person  who  has  eaten  most  will 
fare  the  worst,  although  this  is  not  necessarily  the  case,  because,  as  before 
stated,  a  small  quantity  of  a  poison  may  prove  fatal,  whilst  if  a  large 
quantity  be  swallowed,  it  may  be  vomited,  and  so  produce  no  bad  effects. 

Symptoms  of  Poisoning. 

The  symptoms  produced  by  poisons  vary.  It  may  be  well  here,  as  far 
as  possible,  to  systematize  the  general  symptoms  produced  by  poisons, 
reserving  for  our  remarks  on  each,  any  special  characteristics  that  its 
symptoms  present. 

I.  Symptoms  of  Corrosive  Poisons. 

{Strong  mineral  acids,  eaustie  alkalies  and  their  carbonates — strong  solu- 
tions of  oxalic  acid,  corrosive  sublimate,  chlorides  of  antimony,  zinc,  tin,  etc.) 

Immediate  burning  pain  in  the  mouth,  throat,  and  stomach,  rapidly 
extending  to  the  abdomen.  Vomiting  occurs  very  soon,  followed  by  purg- 
ing. Blood  is  discharged  pure  or  mixed.  The  mouth  and  throat  will  be 
found  to  be  corroded.  Speedy  death  will  occur  either  from  (1)  shock,  or 
(2)  exhaustion,  or  (3)  from  perforation  of  the  stomach  or  intestinal  canal, 
or  (4)  from  starvation  by  stricture  of  the  gullet,  or  (5)  from  suffocation 
from  injury  to  the  glottis  or  windpipe. 

II.  Symptoms  of  Irritants. 

(Arsenic,  mercury,  tin,  lead,  copper,  phosphorus,  iodine,  cantharides,  irri- 
tant gases.  Every  corrosive  acts  as  an  irritant,  inflaming  some  parts  whilst 
it  destroys  others,  but  there  are  many  irritants  that  are  not  corrosives,  such 
as  salts  of  baryta,  cantharides,  etc.) 

The  symptoms  vary  considerably  both  in  intensity  and  rapidity  of  action. 
These  differences  depend  largely  on  the  solubility  of  the  poison  and  the 
quantity  swallowed.  As  regards  solubility  and  its  influence  on  the  com- 
mencement of  the  symptoms,  we  may  note  that  with  some  poisons,  such  as 
arsenious  acid,  a  considerable  delay  may  occur  from  their  insolubility  in 
water  or  in  other  liquids.  The  intense  pain  and  dryness  in  the  throat, 
usually  produced  by  irritant  poisons  as  soon  as  swallowed,  is  often,  by 
reason  of  their  insolubility,  absent  in  the  first  instance,  but  supervenes  in 
a  later  stage  when  the  poison,  dissolved  more  or  less  in  the  gastric  fluids, 
comes  in  contact  with  the  gullet  in  the  act  of  vomiting.  This  broad  dis- 
tinction between  corrosives  and  irritants  may  be  noted,  that  with  the  former 
the  symptoms  are  usually  immediate,  whilst  with  the  latter  considerable 
delay  in  their  appearance  is  not  uncommon.  By  this  test,  therefore,  we 
should  be  able  to  say  whether  a  poison  that  had  been  swallowed  was  calo- 
mel or  corrosive  sublimate. 

After  a  certain  time  pain  and  great  dryness  of  the  throat  is  complained 
of.  There  is  commonly  great  thirst,  nausea,  and  vomiting;  pain  and 
extreme  tenderness  of  the  abdomen,  the  pain  being  increased  by  pressure, 
purging  with  tenesmus,  the  discharges  usually  being  mixed  with  blood; 
hiccough,  loss  of  voice,  cold  sweats,  an  irregular  thready  pulse,  pain  in  the 
region  of  the  kidneys,  with  strangury.  The  patient,  as  a  rule,  is  sensible 
to  the  last.  Death  will  occur  either  from  (1)  shock  to  the  nervous  system, 
or  (2)  convulsions,  or  (3)  exhaustion,  or  (4)  starvation,  or  (5)  suffocation 
from  inflammation  of  the  upper  part  of  the  windpipe. 

And  here  it  is  important  to  note  two  facts:  (1),  that  anomalous  symp- 
toms occasionally  occur  as  the  result  of  irritant  poisoning,  such  as  coma, 
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paralysis,  and  tetanic  spasms  ;  and  (2),  that  some  diseases,  such,  for  exam- 
ple, as  gastro-enteritis,  complicated  with  acute  nephritis,  closely  simulate, 
as  Dr.  Anstie  pointed  out,  cases  of  irritant  poisoning.  ("Medical  Times 
and  Gazette,"  March  2d,  1861,  p.  239.) 

III.  Symptoms  of  Narcotics  and  Narcotico-acrids. 

Of  these  we  may  distinguish  several  classes.  The  symptoms  are  more 
easily  mistaken  for  disease  than  those  produced  by  corrosives  or  irritants. 

A.  Poisons  that  produce  Sleep. 
(Such  as  opium.) 

Immediately,  or  in  a  short  time  after  their  administration,  there  is  gid- 
diness, headache,  dim  sight,  protrusion  of  the  eyes,  contraction  of  the  pupils, 
noises  in  the  ears,  and  drowsiness,  passing  on  to  insensibility.  Vomiting 
is  rare,  and  if  it  occurs,  is  a  very  favorable  symptom.  There  is  rarely  either 
paralysis,  convulsions,  or  tetanic  spasms.  Pain  and  convulsions,  however, 
are  occasional  symptoms  towards  the  end  of  a  case.  Death  may  result 
from  (1),  apoplexy;  (2),  collapse;  (3),  apnoea ;  or  (4),  convulsions. 

B.  Poisons  that  produce  Delirium. 

(Such  as  belladonna,  stramonium,  hyoscyamus.) 

There  is  delirium,  illusions  of  the  senses,  thirst,  dryness  of  the  throat, 
and  dilated  pupils.  The  other  symptoms  are  very  varied.  Irritation  of 
the  stomach  and  bowels  and  dysuria  are  not  uncommon.  Sometimes  we 
may  have  tetanic  spasms,  paralysis  of  the  motor  and  sensitive  nerves,  coma, 
and  insensibility.  Death  generally  is  ushered  in  by  comatose  symptoms, 
and  rarely  by  convulsions. 

C.  Poisons  that  produce  Excitement. 

(Such  as  alcohol,  ether,  chloroform,  Indian  hemp.) 

Excitement  of  the  brain  and  circulation,  followed  by  great  muscular 
weakness,  nausea  and  vomiting,  double  vision,  and  want  of  co-ordination 
of  movements,  the  patient  at  last  passing  into  a  condition  of  more  or  less 
complete  coma,  are  the  usual  effects  to  be  noticed.  The  smell  of  the  breath 
will  often  be  a  well-marked  diagnostic  sign.  These  inebriants  may  to  a 
certain  extent  act  as  irritants,  the  irritating  action  being  very  partial,  and 
confined  to  the  stomach,  or,  if  inhaled,  to  the  air-passages.  Death  may 
result  (1)  suddenly  from  shock,  but  more  generally  arises  (2)  from  cardiac 
paralysis,  or  (3)  a  state  allied  to  apoplexy. 

D.  Poisons  that  produce  Convulsions. 

(Such  as  strychnia,  and  substances  containing  it.) 

The  symptoms  are  violent  paroxysms  of  rigid  convulsions  with  great 
suffering,  the  risus  sardonicus,  tetauus  or  lockjaw;  the  mind,  as  a  rule, 
not  being  much  affected.  Death  results  (1)  from  exhaustion,  or  (2)  from 
suffocation,  (3)  or  more  commonly  from  interference  with  the  free  action 
of  the  respiratory  muscles  (for  modes  of  death  by  strychnia,  see  "Lancet," 
July  19th,  1856,  p.  72).  (Tetanic  convulsions  simulating  poisoning  by 
strychnia,  see  Dr.  Roberts,  "Lancet,"  March  27th,  1858.) 

E.  Poisons  that  kill  by  Shock. 

(Such  as  hydrocyanic  acid,  the  action  of  which  is  usually  so  rapid  as  not 
to  allow  of  special  symptoms.) 

F.  Poisoiis  that  produce  Asphyxia. 

(Such  as  carbonic  acid,  carbonic  oxide,  sulphuretted  hydrogen,  etc.) 
Suffocation,  with  headache  and  drowsiness,  are  commonly  found.     Death 
is  caused  by  asphyxia. 

Lastly,  it  may  be  noted  that  if  a  medical  man  has  reason  to  suspect 
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that  a  person  is  being  poisoned,  it  will  be  advisable,  if  possible,  to  secure 
the  services  of  a  confidential  nurse,  and  to  order  that  the  urine  aud  vomited 
matters  should  be  saved,  the  examination  of  which  in  all  probability  will 
yield  us  confirmatory  evidence  or  otherwise. 

The  General  Treatment  of  Cases  of  Poisoning. 

And  now  we  may  examine  the  general  principles  that  should  guide  us  in 
our  treatment  of  a  case  of  poisoning,  provided  the  patient  be  living.  The 
indications  are  four  : 

1.  Get  the  poison  out  of  the  system  as  soon  as  you  can. 

2.  Neutralize  what  you  cannot  remove. 

3.  Favor  the  natural  elimination  of  the  poison. 

4.  Combat  any  dangerous  symptoms  that  may  arise. 

1.  Remove  the  poison  as  soon  as  possible,  either  by  mechanical  means  or  by 
exciting  the  action  of  the  stomach  to  discharge  it. 

(a)  Emetics. 

Emetics  should  not  be  given  in  cases  of  poisoning  with  the  mineral 
acids,  or  with  the  caustic  alkalies,  or  with  oxalic  acid,  as  in  these  cases 
the  proper  treatment  is  to  neutralize  the  poison.  Again,  with  prussic  acid, 
it  is  useless  giving  an  emetic,  as  the  patient  would  be  dead  before  it  acted. 
In  cases  of  poisoning  by  the  salts  of  the  alkalies  and  the  alkaline  earths,  by 
phosphorus,  arsenic,  and  the  preparations  of  lead  and  copper,  and  by  such 
poisons  as  opium,  belladonna,  etc.,  an  emetic  is  indicated.  We  are  strongly 
of  opinion  that  the  tartar  emetic  as  an  emetic  should  be  discouraged. 
Torpidity  of  the  stomach  may  interfere  with  vomiting,  and  if  the  antimony 
be  retained  the  case  is  rendered  more  desperate  than  it  was  before  it  was 
given.  We  should  recommend  half-drachm  doses  of  sulphate  of  zinc,  or  if 
this  be  not  at  hand,  mustard  and  water  in  the  proportion  of  a  teaspoonful 
of  mustard  to  a  tablespoonful  of  water,  repeated  every  quarter  of  an  hour. 
We  object  to  the  use  of  sulphate  of  copper  altogether.  It  is  itself  a  poison, 
and  is  uncertain  in  its  action.  If,  however,  it  be  given  for  want  of  any- 
thing else,  10  grains  will  be  a  sufficient  dose. 

(/5)  Stomach-pump. 

Every  medical  man  should  have  a  stomach-pump  in  readiness  and  in 
working  order.  Unfortunately  it  is  not  always  applicable  in  the  treatment 
of  poisoning,  from  the  destructive  action  of  some  poisons,  and  the  rapidity 
of  the  action  of  others.  Its  use  is  specially  indicated  in  cases  of  poisoning 
by  strychnia,  alcohol,  liquid  chloroform,  and  opium,  and  in  the  early  stages 
of  arsenical  poisoning,  by  which  means  portions  adhering  to  the  stomach 
may  possibly  be  washed  away.  It  must  not  be  used  under  any  circum- 
stances in  poisoning  by  the  corrosives,  otherwise  additional  injury  will  be 
inflicted. 

To  introduce  the  stomach-pump,  it  is  often  necessary  to  place  a  gag  with 
a  hole  in  it  to  prevent  the  tube  being  bitten  in  the  patient's  mouth  ;  but  if 
this  can  be  dispensed  with,  so  much  the  better.  It  is  generally  advisable 
to  tie  the  gag  in.  Let  the  patient  sit  in  a  chair  or  lie  upon  a  couch,  with 
the  head  well  thrown  back.  Having  warmed  aud  oiled  the  tube,  and 
curved  its  extremity  somewhat  abruptly,  pass  it  to  the  back  of  the  throat, 
and  as  soon  as  this  is  done  bring  the  head  a  little  forward  and  gently  push 
the  tube  so  that  it  may  pass  along  the  vertebrae  into  the  pharynx.  A  slight 
difficulty  may  occur  for  an  instant  at  the  larynx,  but  it  will  only  be  mo- 
mentary. Keep  the  tube  exactly  in  the  median  line.  If  the  tube  had 
passed  into  the  trachea,  the  urgent  dyspnoea  would  at  once  show  your  error. 
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Before  you  withdraw  any  fluid  from  the  stomach,  inject  into  it  one  or  two 
pints  of  warm  water,  and  take  care  never  to  withdraw  at  any  time  as  much 
fluid  as  you  have  injected.  This  injection  and  withdrawal  may  be  done 
several  times.  If  the  eyes  of  the  tube  become  choked  with  undigested 
matters,  immediately  reverse  the  action  of  the  pump  so  as  to  drive  the  frag- 
ments out.  If  this  fails,  withdraw  the  tube  and  clean  it.  With  children 
the  best  tube  to  use  is  a  large  gum-elastic  catheter,  adapted  to  the  pump 
with  a  piece  of  india-rubber  tubing. 

To  induce  vomiting,  however,  such  simple  means  as  tickling  the  throat 
as  far  down  as  possible  with  a  feather  or  merely  with  the  finger  may  be 
often  resorted  to  with  advantage. 

2.  Neutralize  the  poison  you  are  unable  to  remove. 

This  is  effected  by  antidotes.  An  antidote  is  defined  by  Johnson  as  "a 
thing  given  in  opposition  to  something  else."  There  are  three  kinds  of  an- 
tidotes ;  chemical,  mechanical,  and  physiological. 

(a)    Chemical  Antidotes. 

Take  care  your  antidote  is  inert,  or  of  it  be  poisonous,  a  poison  that  is 
certain  to  be  neutralized  by  the  poison  that  has  been  already  taken.  It 
is  not  sufficient  that  a  chemical  antidote  should  merely  render  a  poison  in- 
soluble in  water,  but  also  that  it  should  render  it  insoluble  in  the  fluids  of 
the  digestive  tract. 

As  illustrations  of  chemical  antidotes  maybe  cited,  chalk  and  magnesia 
for  acid  poisons;  lemon  juice  or  vinegar  for  caustic  alkalies;  alkaline  sul- 
phates for  salts  of  lead  and  baryta  ;  common  salt  mixed  with  milk  and  white 
of  egg  for  nitrate  of  silver,  corrosive  sublimate  aud  verdigris ;  tannic  acid 
for  morphia,  etc.  The  fresh  hydrated  sesquioxide  of  iron  formed  by  pre- 
cipitating thetinctura  fern  perchloridi  with  excess  of  ammonia  has  been 
much  praised  by  many  as  a  chemical  antidote  for  arsenic  and  metallic 
poisons  generally. 

(/5)   Mechanical  Antidotes. 

Their  influence  is  essentially  protective,  the  poison  merely  by  their  means 
being  mechanically  held  in  suspension.  Flour  and  water,  hydrate  of  mag- 
nesia, a  mixture  of  chalk,  castor  oil,  and  water,  are  illustrations  of  me- 
chanical antidotes.  In  poisoning  by  phosphorus,  corrosive  sublimate,  can- 
tharides,  etc.,  such  antidotes  are  most  useful.  In  some  cases  of  poison- 
ing, and  notably  with  strychnia,  the  use  of  animal  charcoal  diffused  in 
water,  first  suggested  by  Dr.  Garrod,  is  most  efficacious  in  removing  the 
poison  by  its  power  of  absorption,  and  when  aborbed  ceases  to  be  delete- 
rious. 

(r)  Physiological  Antidotes. 

A  most  elaborate  series  of  observations  on  physiological  antidotes  has 
lately  been  made  by  a  committee  under  the  presidency  of  Dr.  Hughes  Ben- 
nett. These  are  recorded  in  detail  in  the  "British  Medical  Journal."  We 
caution  the  reader,  however,  against  putting  too  much  reliance  on  physio- 
logical antidotes,  and  especially  upon  results  gathered  from  experiments 
on  animals.  It  is  difficult  to  poison  a  dog  with  arsenic,  or  a  rabbit  with 
belladonna:  it  is  easy  to  poison  a  rabbit  with  arsenic,  and  a  dog  with  bel- 
ladonna, and  a  man  with  either  one  or  the  other.  Belladonna  has  no 
action  on  the  pupils  of  pigeons,  nor  are  they  influenced  by  morphia,  stra- 
monium, or  hyoscyamus.  Dogs  will  take  atropin,  and  horses  strychnia, 
in  enormous  doses. 

Some  care,  too,  is  needful  before  we  conclude  that  a  drug  which  in  one 
respect  seems  antagonistic  to  another  drug,  is  necessarily  an  antidote  for  it. 
This  subject,  however,  is  one  we  consider  that  at  present,  at  any  rate,  rather 
belongs  to  the  physiologist  than  to  the  medical  jurist ;  for  the  experiments 
have  very  little  more  than  physiological  interest.     Because  one  thing  con- 
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tracts  the  pupil,  and  another  thing  dilates  it,  it  is  folly  to  say  that  they  are 
antagonistic  drugs.  And  even  allowing  such  antagonism  to  exist,  the 
balance  between  the  two  poisons  is  too  fine  to  allow  us  to  regard  them  as 
antidotes.  Possibly,  for  example,  atropin,  in  some  fixed  proportion,  may 
be  an  antidote  to  morphia;  but  if  you  give  too  much,  the  patient  may  die 
from  the  poison  given  as  the  antidote.  Under  physiological  antidotes, 
however,  we  may  include  the  action  of  ammonia  in  poisoning  by  hydrocy- 
anic acid,  and  strong  coffee  or  tea  in  opium  or  belladonna,  etc.  And  that 
these  are  useful,  there  can  be  but  little  doubt. 

3.  Favor  in  every  possible  way  the  decomposition  and  elimination  of  the 
poison. 

On  this  question  of  poison  elimination  some  difference  of  opinion  exists. 
Dr.  Anstie  appears  to  hold  that  there  is  no  tendency  in  the  unaided  ani- 
mal organism  to  get  rid  of  poisons,  and  that  remedies  administered  with 
the  object  of  assisting  elimination  are,  as  a  rule,  powerless.  Such  a  view 
seems  contrary,  to  say  the  least,  to  the  general  experience  that  poisons 
pass  out  of  the  body  through  the  agency  of  all  the  excretions.  The  kid- 
neys, of  all  elimiuatory  agents,  seem  the  most  powerful,  and  hence,  in  toxi- 
cological  investigations,  we  always  examine  the  urine,  if  possible,  for  the 
poison.  Alcohol,  we  know,  is  carried  away  by  the  breath,  mercury  by  the 
skin,  and  most  poisons  by  the  bowels.  The  fact  that  some  poisons  are 
carried  away  by  some  of  the  secretions  in  preference  to  others,  suggests  the 
rule,  in  the  treatment,  to  stimulate  that  organ  which  is  most  powerful  in 
its  action  of  getting  rid  of  the  poison.  To  eliminate  lead  from  the  system, 
it  is  customary  to  give  iodide  of  potassium,  although  this  may  be  regarded 
as  a  chemical  antidote.  Again,  in  opium  poisoning  we  constantly  rouse 
the  patient,  and  make  him  walk  about,  to  assist  in  the  oxidation  of  the 
opium. 

4.  Lastly,  combat  special  symptoms  that  may  arise.  And  here  it  is  difficult 
to  give  specific  instructions.  In  alcohol,  on  the  one  hand,  and  in  opium 
on  the  other,  your  chief  reliance  must  be  placed.  Nor  must  the  impor- 
tance of  galvanism  be  overlooked. 

One  general  recommendation  in  all  cases  of  poisoning  may  be  made 
here:  that  is,  never  neglect  by  every  possible  means  to  preserve  the  tem- 
perature of  the  body.     ("  Dublin  Medical  Journal,"  1865,  p.  435.) 

Analytical  and  Microscopical  Investigation. 

We  reserve  for  the  next  chapter  the  chemical  processes  to  be  adopted  in 
a  toxicological  investigation,  limiting  our  remarks  here  to  such  general 
questions  as  may  be  suggested  by  the  evidence  or  by  the  results  of  the 
analysis. 

1.  Supposing  a  poison  is  found. 

(a)  If  it  be  in  a  stool  or  vomit,  was  the  vessel  that  contained  them  per- 
fectly clean  before  they  were  put  in  ? 

{{i)  If  it  be  found  in  the  food  of  which  a  person  had  partaken,  was  it 
maliciously  introduced,  in  order  to  inculpate  an  innocent  person?  This, 
of  course,  will  be  a  question  for  a  jury  to  decide.  It  should  be  remem- 
bered that  the  presence  or  absence  of  poison  in  food  must  always  be  con- 
sidered in  conjunction  with  the  circumstance  that  from  unequal  distribu- 
tion it  may  very  likely  be  present  in  one  part  of  a  dish  but  not  in  another. 

{y)  If  the  poison  be  found  in  the  urine,  it  is  of  all  evidence  the  most 
important,  because  it  is  proof  that  the  poison  has  passed  through  the  body. 

A  poison  being  found  in  the  stomach  after  death,  the  counsel  for  the 
prisoner  will  probably  suggest  the  following  difficulties  that  you  will  have 
to  meet. 
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1st.  That  the  quantity  found  is  very  small,  and  insufficient  to  account 
for  death. 

And  this  difficulty  we  must  consider  carefully. 

Say  we  have  found  a  poison,  and  we  are  asked,  is  the  quantity  found, 
or  the  quantity  that  was  probably  swallowed,  sufficient  to  cause  death  or 
to  produce  the  symptoms  described?  Here,  then,  it  is  advisable  to  have 
clearly  before  your  mind  certain  facts. 

A.  All  the  poison  that  is  swallowed  is  rarely  absorbed.  Some  is  got  rid  of 
either  by 

(a)  Vomiting,  or 

(b)  Diarrhoea ; 

(c)  Whilst  some,  if  death  be  rapid,  remains  in  the  stomach  and  intes- 
tines, and  may  be  found  there. 

B.  The  portion  of  the  poison  absorbed  is  not  equally  distributed  over  the 
whole  body. — For  it  is  well  known  that  with  many  poisons  the  liver  be- 
comes specially  the  home  of  the  poison  after  absorption. 

C.  As  soon  as  a  poison  is  absorbed  by  the  system,  elimination  from  the 
system  commences. 

Arsenic,  for  example,  is  often  entirely  eliminated  from  the  system  after 
a  fortnight. 

And  hence  note 

(a)  From  the  time  a  poison  is  absorbed,  the  quantity  in  the  body  begins 
to  diminish. 

(b)  That  death  may  be  caused  by  a  poison  which  is  not  discoverable  by 
analysis  after  death. 

(c)  That  it  is  not  necessary,  in  order  that  a  poison  should  destroy  life, 
that  it  should  be  in  the  body  up  to  the  last  moment  of  the  person's  exist- 
ence. The  poison  strikes  the  blow, — this  develops  diseased  action,  and 
death  results  from  the  disease ;  but  the  poison  struck  the  blow,  and  was 
therefore  the  true  cause  of  death. 

D.  The  portion  of  poison  found  in  the  stomach  and  alimentary  canal  con- 
stitutes that  portion  of  the  poison  not  absorbed,  and  therefore  the  portion  over 
and  above  that  which  was  necessary  to  destroy  life.  This  excess,  discovered 
by  analysis,  in  the  digestive  tract,  may  form  but  a  small  portion  of  that 
swallowed.  Hence  the  discovery  of  a  very  small  portion  in  the  stomach 
is  no  criterion  of  the  quantity  taken. 

E.  The  quantity  found  in  a  given  organ  (say  the  liver)  is  only  a  por- 
tion of  the  poison  absorbed,  and  consequently  may  form,  and  probably 
does  form,  a  very  small  part  of  the  total  poison  swallowed.  You  cannot, 
therefore,  judge  of  the  amount  of  a  poison  swallowed  by  the  quantity  found 
in  any  one  organ. 

F.  The  action  of  poisons  on  different  persons  is  very  variable.  What  will 
kill  one  man  will  scarcely  affect  a  second.  It  is  unadvisable,  therefore,  in 
a  court  of  law,  to  say  what  is  the  minimum  dose  (as  you  will  often  be 
asked)  that  will  destroy  life.  All  you  can  state  is,  what  is  the  smallest 
dose  that  has  destroyed  life — what  is  the  average  dose — and  what  is  the 
largest  dose  from  which  a  person  has  recovered. 

In  every  case  where  possible,  estimate  the  quautity  of  poison  found  in 
the  contents  of  the  stomach  and  alimentary  canal,  and  also  the  quantity 
found  in  any  special  organ  (as  the  liver)  submitted  to  analysis.  And  in 
drawing  conclusions  from  your  analysis,  carefully  bear  in  mind  the  follow- 
ing circumstances : 
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(a)  If  there  has  been  vomiting  and  purging,  it  is  impossible  (unless 
all  the  vomits  and  stools  are  examined)  to  hazard  a  conjecture  as  to  the 
quantity  originally  taken  from  the  amount  found  in  the  alimentary  canal. 
All  you  can  say  is  that  it  is  a  quantity  greater  than  that  which  you  have 
found. 

(b)  The  unequal  distribution  of  a  poison  and  its  constant  elimination 
prevents  us  giving  an  opinion  of  the  quantity  absorbed,  and  much  less 
of  the  quantity  swallowed  by  the  amount  we  find  in  certain  organs,  or 
portions  of  organs.  What  we  find  by  analysis  in  certain  viscera  is  only  a 
portion  of  that  which  was  absorbed,  and  that  only  a  portion  of  what  was 
swallowed. 

(c)  If  there  has  been  no  vomiting  and  no  diarrhoea,  and  on  analysis  no 
poison  can  be  found  in  the  stomach  and  intestines,  it  follows  that  all  that 
was  taken  has  been  absorbed.  This  quantity  cannot  be  estimated  accu- 
rately, because  it  is  unequally  distributed,  unless  the  whole  body  be  sub- 
mitted to  examination,  and  even  then  the  process  of  elimination  would 
render  the  experiment  imperfect. 

(d)  The  quantity  taken,  minus  that  absorbed,  and  which  was  really  the 
portion  that  killed,  may  be  estimated  if — 

(1)  The  vomits  and  stools  and  the  contents  of  the  digestive  tract  be  ex- 
amined, if  there  has  been  vomiting  and  purging  ;  or, 

(2)  The  contents  of  the  digestive  tract  alone,  if  there  has  been  no 
vomiting  or  purging. 

Hence  our  answer  to  the  objection  of  counsel  that  the  quantity  found  is 
very  small  and  insufficient  to  account  for  death,  is  that  the  quantity  found 
is  only  a  portion  of  the  quantity  swallowed,  and  very  possibly  bears  little 
or  no  relationship  to  it ;  and  further,  that  the  portion  found  in  the  stomach 
was  not  the  portion  that  destroyed  life,  but  the  excess  over  and  above  that 
which  was  needful  to  bring  about  a  fatal  result. 

Further,  the  analysis  of  different  foods  and  mediciues  taken  by  the  de- 
ceased is  most  important,  as  this  may  enable  us  to  find  the  true  source  of 
the  poison,  and  thus  establish  guilt  or  innocence.  By  comparative  analy- 
ses of  this  kind,  in  a  case  submitted  to  one  of  the  authors,  he  was  enabled 
entirely  to  clear  a  person  in  custody  on  a  charge  of  murder,  and  to  prove 
the  source  of  the  poison  from  which  the  deceased  died. 

2dly.  It  may  be  urged  by  counsel  that  some  poisons  are  natural  constitu- 
ents of  the  body.     This  defence  requires  consideration. 

(a)  With  respect  to  arsenic. 

Orfila  at  one  time  imagined  arsenic  to  be  a  normal  constituent  of  the 
body;  but  he  afterwards  admitted  his  error  when  proof  was  demanded  by 
the  French  Institute.  "  Superphosphate,"  which  is  largely  used  as  manure, 
is  manufactured  with  common  oil  of  vitriol.  This  usually  contains  nota- 
.ble  quantities  of  arsenic,  derived  from  the  pyrites  used  in  its  manufac- 
ture. It  is  supposed  that  the  arsenic  which  thus  gets  into  the  superphos- 
phate contaminates  the  plants  grown  on  the  soil  to  which  it  is  applied. 
But  this,  we  are  convinced,  is  an  error.  Again,  it  is  stated  that  arsenic 
is  to  be  found  in  the  fur  of  tea-kettles  and  boilers ;  but  it  can  scarcely, 
at  any  rate,  be  in  such  a  quantity  as  can  possibly  prove*  injurious. 
Chalybeate  springs,  it  is  true,  frequently  contain  arsenic,  but  only  in  such 
quantities  that  a  person  would  have  to  drink  (taking  an  extreme  case) 
some  seventy-nine  gallons,  in  order  to  have  swallowed  the  y^oth  of  a 
grain.  Even  in  the  mountain  stream  in  Cumberland  (Whitbeck),  where 
probably  more  arsenic  is  found  than  in  any  other,  the  water  has  never 
been  found  to  prove  poisonous  to  anything  but  ducks.  ("British  Medical 
Journal,"  Oct.  18th,  1862,  p.  425.)     Dr.  "Taylor  has  stated  that  a  notable 
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quantity  of  arsenic  may  be  found  in  Thames  mud.  The  authors  have 
failed  to  find  any  trace  of  it. 

(,i)    With  respect  to  Copper. 

Devergie,  Lefortier,  and  Orfila  consider  it  to  be  a  normal  constituent  of 
all  tissues,  aud  of  the  blood.  They  have  also  found  it  in  the  sweat.  Signor 
Cattanei  says  it  is  not  present  in  new-born  infants!  M.  Barse  has  recently 
confirmed  these  investigations  ;  but  English  experimenters  do  not  seem  to 
have  discovered  it  at  all.  We  can,  however,  quite  imagine  traces  of  copper 
to  be  present  in  the  body,  derivable  from  two  sources:  (1)  From  articles 
of  food;  and  (2)  from  copper  vessels  used  in  cooking.  ( Vide  "Med. 
Times,"  Oct.  19th,  1844,  p.  55.) 

(r)    With  respect  to  Lead. 

The  same  chemists  who  found  copper  have  found  lead.  But  there  is,  we 
consider,  much  reason  to  doubt  their  results,  although  it  is  true  that  the 
lead  pipes  and  lead  cisterns  used  for  water,  and  especially  if  they  are  badly 
tinned,  may  be  a  means  of  conveying  lead  into  the  system. 

(S)    With  respect  to  Manganese. 

In  small  quantities  this  has,  no  doubt,  been  found  in  the  hair,  in  some 
urinary  calculi,  and  in  gallstones. 

We  are  not  aware  of  questions  being  raised  as  to  any  other  poisonous 
bodies  than  those  we  have  mentioned  being  natural  constituents  of  the 
body. 

3dly.  It  may  probably  be  urged  by  counsel  that  the  symptoms  described  do 
not  coincide  exactly  with  the  poison  discovered ;  and  hence  that  the  poison 
found  is  the  true  cause  of  death  is  not  proved. 

In  answer  to  this  we  must  show  the  great  variation  in  the  symptoms  that 
a  known  poison  will  produce,  owing  to  the  many  modifying  circumstances 
to  which  we  have  already  referred. 

4thly.  Although  the  poison  is  found,  may  it  not,  a  counsel  may  urge,  have 
been  maliciously  introduced  after  death  t 

Such  a  thing  has  happened,  although  there  is  no  case  of  such  an  act 
on  record  in  England.  Orfila,  however,  carefully  investigated  the  sub- 
ject; and  although  he  found  corrosive  poisons,  as  well  as  some  irritants, 
would  produce  a  change  on  dead  tissue,  still  their  action  is  strictly  limited 
to  the  exact  spot  to  which  the  poison  is  applied,  no  inflammatory  appear- 
ance being  visible  beyond  the  spot,  and  the  line  of  demarcation  between 
tissue  acted  upon  and  tissue  unacted  upon  being  perfectly  well  marked 
and  distinct. 

2.  Supposing  a  poison  is  not  found. 

It  does  not  therefore  necessarily  follow  that  none  has  been  taken,  al- 
though we  are  of  opinion  that,  with  few  exceptions,  without  there  is  chemi- 
cal evidence  to  prove  a  poison  actually  present,  no  charge  of  poisoning 
should  be  regarded  as  proved.  Circumstances  of  course  may  explain  its 
absence  in  the  stomach  after  death,  and  these  have  to  be  considered.  It 
may  be  discharged  by  vomiting  and  purging,  although  with  sparingly  solu- 
ble poisons,  such  as  arsenic,  we  generally  find  some  particles  glued  to  the 
stomach  by  the  products  of  inflammation.  It  may  have  evaporated,  as 
might  happen  with  volatile  poisons,  such  as  hydrocyanic  acid,  chloro- 
form, etc.  It  may  be  absorbed;  and  hence  under  all  circumstances  we 
should  examine  other  organs  besides  the  stomach.  It  may  be  decomposed, 
especially  if  a  considerable  time  has  elapsed  between  its  administration 
and  the  fatal  result.  It  is  important,  however,  to  remember  (and  we  shall 
refer  to  the  subject  again),  that  some  organic  poisons,  such  as  strychnia, 
are  not  destroyed  by  contact  with  dead  animal  tissues,  although  the  tissues 
themselves  may  be  in  a  state  of  active  decomposition  and  decay.     It  may 
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have  entered  into  new  combinations,  an  example  of  which  is  found  in  the 
conversion  of  arsenions  acid  into  a  sulphide.  Corrosive  sublimate  again 
may  be  changed  to  calomel  or  even  the  metal  be  entirely  reduced.  Lastly, 
the  poison  may  be  one  which  chemical  analysis  is  unable  to  detect,  or  which, 
before  death,  has  been  entirely  eliminated  from  the  body.  Thus,  for  example, 
antimony  may  be  taken  and  cause  death  ;  but  its  elimination  will  proba- 
bly be  complete  if  as  long  as  a  week  intervenes  between  its  administration 
and  the  fatal  result  (Mr.  Herapath). 

Experiments  on  Animals  may  furnish  us  with  much  useful  information 
in  cases  of  suspected  poisoning,  but  their  value  must  not  be  overestimated. 

(a)  Certainly  if  the  food  of  which  the  deceased  person  had  partaken 
proves  fatal  to  some  domestic  animal,  the  evidence  in  favor  of  poisoning 
is  strong.  And,  on  the  other  hand,  if  an  animal  has  eaten  from  the  same 
food,  and  no  symptoms  of  poisoning  result,  it  must  be  regarded  as  strong 
evidence  to  the  contrary.  If  you  are  told  that  the  food  which  the  friends 
believed  caused  the  patient's  death,  also  killed  some  animal  that  acci- 
dentally ate  it,  inquire  most  carefully  into  the  symptoms  that  manifested 
themselves  in  the  animal.  And  yet  it  must  be  remembered  that  some 
poisons  seem  to  be  inert  on  certain  animals.  Rabbits,  M.  Runge  and  Dr. 
Ogle  tell  us  can  live  on  the  leaves  of  belladonna,  hyoscyamus,  and  stra- 
monium. Dr.  Weir  Mitchell  has  pointed  out  the  comparative  immunity 
from  the  effects  of  morphia  enjoyed  by  pigeons.  We  have  seen  a  mass  of 
maggots  feeding  off  wheat  soaked  in  strychnia.  Unfortunately,  too,  our 
knowledge  of  the  action  of  drugs  on  animals  is  as  yet  sadly  incomplete. 

(/?)  The  effects  on  animals  of  vomited  matters  and  of  the  contents  of 
the  stomach,  constitute,  at  best,  very  doubtful  evidence.  Animal  fluids 
secreted  during  disease,  especially  if  at  all  putrid,  and  at  times  even  an 
ordinary  vomit,  will  prove  poisonous  to  animals.  Morgagni  has  related  a 
case  where  the  bile  from  the  stomach  of  a  child,  who  died  from  convulsions 
in  tertian  ague,  killed  a  cock  that  eat  it,  and  two  pigeons  inoculated  with  it. 

When  you  are  called  to  a  case  of  suspected  poisoning,  and  you  find  the 
person  dead,  the  following  hints  may  assist  you  in  note-taking: 

1.  Note  down  the  time  you  were  sent  for,  the  time  of  your  first  visit, 
and  the  time  the  person  died. 

2.  Inquire  the  time  of  the  last  meal  or  food  or  medicine  taken  before 
the  symptoms  appeared. 

8.  Note  down  everything  the  deceased  was  reported  to  have  eaten  during 
the  last  hours  of  life,  and  if  any  portions  of  these  remain,  take  possession 
of  them  for  further  examination. 

4.  Inquire  the  time  the  symptoms  first  set  in,  and  what  remissions 
occurred. 

5.  Note  whether  anybody  else  partook  of  the  last  meal  with  the  deceased, 
and  with  what  results. 

6.  Note  everything  that  is  told  you  respecting  the  symptoms  from  which 
the  deceased  suffered  from  the  time  he  was  taken  ill. 

7.  If  vomiting  occurred,  save,  if  possible,  the  vomit,  taking  care  espe- 
cially to  preserve  any  deposit  in  the  vessel.  If  only  stains  from  the  vom- 
iting exist,  cut  them  out  and  preserve  them.  If  there  is  any  vomit  left  on 
the  floor,  soak  it  up  with  a  sponge,  and  keep  the  sponge.  If  there  is  any 
urine,  take  charge  of  it  at  once.  It  is  advisable  to  put  these  under  seal 
before  leaving  the  house. 

8.  Note  the  position  of  the  body  at  the  time  of  your  visit. 

9.  Carefully  inspect  the  room  where  the  deceased  is  found.     Preserve, 
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without  remark,  all  bottles,  liquids,  paper-packets,  etc.,  that  you  find  about; 
also  any  unwashed  wine-glasses  or  tumblers  from  which  poison  may  possibly 
have  been  taken. 

10.  Note  all  you  can  learn  respecting  the  previous  illnesses  of  the  de- 
ceased. 

11.  Put  down  in  writing,  and  in  their  own  words,  all  communications 
made  to  you  by  those  in  attendance. 

Very  important  moral  evidence  may  come  under  the  notice  of  the 
medical  jurist  who  may  be  called  in  to  a  suspected  case  of  poisoning,  and 
it  is  not  right  that  he  should  neglect  to  attend  to  evidence  of  this  nature. 
Such  questions  as  these  may  possibly  be  of  use  in  eliciting  the  history  of 
the  case. 

1.  Has  there  been  any  special  enmity  between  the  deceased  and  the 
person  suspected  ? 

2.  Has  the  person  suspected  been  dabbling  with  poisons,  or  purchased 
any  under  false  pretences,  as  e.g.,  saying  it  was  to  poison  rats  or  mice? 

3.  Has  he  been  making  inquiries  about  poisons? 

4.  Has  he  interfered  with  the  deceased  having  proper  medical  atten- 
tion ? 

5.  Has  he  given  a  false  version  of  the  symptoms,  and  such  as  to  show 
acquaintance  with  the  usual  effects  of  the  poison? 

6.  Has  he  shown  any  anxiety  to  prepare  food,  or  convey  it  to  the  de- 
ceased ? 

7.  Has  he  prevented  friends  or  relations  being  sent  for  during  the  illness 
of  the  deceased  ? 

8.  Has  he  been  desirous  of  getting  rid  of  any  article  of  food,  etc.,  left, 
of  which  the  deceased  partook  ? 

9.  Has  he  hurried  the  funeral  arrangements? 

10.  Has  he  attempted  to  tamper  with  any  articles  set  aside  for  analysis? 

11.  Has  he  any  interest  in  the  death  of  the  deceased  (burial  club,  life 
insurance,  etc.)? 

12.  Has  he  made  any  false  statements  to  obtain  a  certificate  of  death? 

In  Cases  of  Exhumation. 

1.  Note  the  state  of  the  coffin. 

2.  Preserve  some  of  the  earth  around  the  coffin  for  analysis. 

3.  Let  the  body,  if  possible,  be  identified  by  a  relative  in  your  presence. 

4.  Never  use  disinfectants,  but  if  necessary  wear  a  charcoal  respirator. 

Post-mortem  in  Cases  of  Poisoning. 

In  a  post-mortem  examination,  we  recommend  you  to  make  notes  during 
the  operation,  for  notes  and  memoranda,  to  be  admissible  in  a  court  of  law, 
must  be  made  at  the  time  of  the  examination.  Hence,  you  must  not  after- 
wards make  "a  fair  copy"  of  your  notes  for  use  in  the  witness-box.  The 
original  notes,  although  not  evidence,  may  be  used  if  necessary  to  refresh 
your  memory. 

Previously  to  commencing  a  post  mortem,  have  six  wide-mouthed,  glass- 
stoppered  bottles  in  readiness,  taking  care  they  are  well  washed  and  cleansed. 
Also  provide  yourself  with  string,  caudle,  sealing-wax,  and  seal.  After 
you  have  placed  the  viscera  in  the  bottles,  tie  the  stoppers  down  with  string, 
using  no  paper  or  calico  to  tie  over  them.  Then  seal  the  bottles  securely. 
If  you  have  no  seal  at  hand,  a  key  does  very  well.  Let  no  disinfectants 
of  any  kind  be  used  during  the  post  mortem. 
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The  following  hints  of  what  you  are  to  note  may  be  of  use : 

1.  Note  the  time  after  death  that  the  examination  is  made. 

2.  Note  the  external  appearance  of  the  body,  and  the  expression  of  the 
countenance.  (In  poisoning  by  corrosives,  it  appears  anxious  ;  by  narcot- 
ics, placid ;  whilst  where  there  has  been  convulsions,  it  will  often  appear 
distorted.) 

3.  Note  the  presence  of  rigidity,  or  cadaveric  spasm. 

4.  Note  any  marks  of  violence,  blood-stains,  etc. 

5.  Note  any  appearances  that  may  suggest  murder  or  suicide. 

6.  Note  the  external  appearances  of  the  stomach.  Ligature  both  ends. 
Remove  it  without  opening,  and  at  once  place  it  in  a  clean  stoppered 
bottle. 

7.  Remove  the  whole  of  the  intestines,  except  the  rectum,  and  preserve 
them  unopened  in  another  bottle. 

8.  Remove  and  examine  the  rectum  for  foreign  bodies.  The  presence 
of  hardened  fecal  matter  proves  the  absence  of  purging  before  death. 

9.  Note  the  color  of  the  throat,  gullet,  and  windpipe,  and  examine  them 
for  corrosions  and  for  foreign  bodies. 

10.  Examine  the  lungs,  brain,  and  spinal  cord. 

11.  Remove  the  liver  and  gall-bladder,  and  preserve  them  for  analysis. 

12.  Remove  and  preserve  the  bladder  and  its  contents. 

13.  In  the  female,  examine  the  genital  organs  carefully,  and  look  for 
foreign  bodies. 

14.  Note  all  pathological  appearances.  Remember,  you  must  endeavor 
to  prove  not  merely  that  the  deceased  died  from  poison,  but  that  death 
did  not  result  from  natural  causes. 

It  was  formerly  believed  that  the  bodies  of  persons  who  died  from  poison 
putrefied  rapidly.  This,  however,  is  proved  to  be  a  mistake.  Indeed, 
with  some  poisons,  such  as  arsenic,  chloroform,  strychnia,  chloride  of  zinc, 
corrosive  sublimate,  etc.,  putrefaction  seems  to  be  delayed  rather  than 
hastened. 

Lastly,  never  allow  the  bottles  and  the  substances  you  intend  for  exam- 
ination to  be  out  of  your  custody  for  a  moment ;  never  leave  them,  except 
under  lock  and  key,  and  let  them  all  be  carefully  labelled. 

We  may  here  generalize  on  the  post-mortem  appearances  found  in  cases 
of  poisoning. 

(A)   The  Post-mortem  Appearances  of  Corrosives. 

The  corrosive  action  may  be  extensive  or  limited.  The  tissues  may 
appear  softened,  or  hardened  and  shrivelled.  Some  portions  of  the  coats 
of  the  stomach,  or  of  the  gullet,  may  be  destroyed,  and  perforations  pro- 
duced, whilst  other  portions  may  appear  gangrenous.  In  the  gullet  it 
is  not  uncommon  to  find  a  wrinkled,  worm-eaten  appearance,  due  to  the 
contraction  of  the  longitudinal  and  transverse  fibres,  and  the  removal  of 
patches  of  epithelium.  Other  parts  will  be  found  iutensely  inflamed,  with 
an  extensive  extravasation  of  blood  in  the  cellular  tissue. 

Note  carefully  the  changes  of  color  induced  in  the  tissues  by  the  action 
of  different  corrosive  poisons.  The  black,  charred  appearance  from  sul- 
phuric acid  ;  the  yellowish,  or  yellowish-green  from  nitric  acid  ;  the  slate- 
colored  deposit  of  reduced  mercury  or  of  the  black  sulphide  from  corrosive 
sublimate  are  singularly  characteristic.  The  hardened  and  crimpled 
appearance  of  the  gullet  is  never  noticed  in  disease,  whilst  gangrene  of 
the  alimentary  tract  is  excessively  rare. 
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A  question,  however,  will  probably  arise  whether  perforation  may  not 
be  produced  by  other  causes  than  corrosive  poisons. 

1st.  We  note  that  perforation  arising  from  ulceration,  the  result  of  idio- 
pathic inflammation,  is  comparatively  rare.  And  it  may  even  be  further 
stated  that  perforation,  resulting  from  the  action  of  an  irritant  poison,  is 
also  very  rare.  In  the  case  of  perforation,  the  result  of  chronic  disease, 
the  absence  of  any  staining  or  of  extreme  general  inflammation  will  be 
important  signs.  Further,  of  course,  analysis  will  prove  the  absence  of 
poison. 

2dly.  Perforation  arising  from  softening  of  the  coats  of  the  stomach 
during  life  and  their  consequent  rupture  is  of  occasional  occurrence.  The 
rupture  often  happens  after  a  meal  upon  sudden  exertion,  and  is  accom- 
panied with  great  pain,  but  without  any  diarrhoea,  and  probably  with  but 
very  little  vomiting.  The  patient,  as  a  rule  in  these  cases,  dies  in  a  state 
of  collapse  in  from  eighteen  to  thirty  hours.  This  is  very  important  to 
note,  inasmuch  as  when  such  poisons  as  arsenic  have  produced  perforation, 
there  are  no  cases  on  record  where  it  has  been  caused  in  so  short  a  time 
even  as  thirty  hours  after  the  poison  has  been  swallowed.  In  chronic 
perforating  ulcers  of  the  stomach,  duodenum,  etc.,  of  which  as  many  as 
twelve  have  been  found  in  one  stomach,  the  edges  are  generally  greatly 
thickened,  but  very  smooth,  and  more  regular  in  form  than  those  produced 
by  the  action  of  corrosive  poisons.  And,  again,  the  perforations  in  these 
cases  of  disease  are  generally  of  a  well-marked  conical  shape,  from  the 
peritoneal  opening  being  smaller  than  those  of  the  other  coats.  As  a  rule, 
too,  there  are  but  few  signs  of  acute  inflammation  ;  indeed,  not  uufrequeutly, 
an  unusual  whiteness  of  the  stomach  will  be  apparent  (Christison),  whilst 
no  poison  will  be  found  on  analysis. 

3dly.  Perforation  may  be  produced  after  death  by  the  solvent  action  of 
the  gastric  fluid.  This  peculiar  action  was  first  explained  by  the  illustrious 
John  Hunter.  It  occurs  most  commonly  in  those  that  have  died  a  violent 
death,  such  as  from  hanging,  fracture  of  the  skull,  etc.  ;  but  it  is  by  no 
means  confined  to  these  cases.  It  will  be  found  (1)  That  the  opening 
usually  exists  at  the  fundus  and  cardiac,  or  greater  end  of  the  stomach, 
and  probably  in  the  posterior  part;  but  that  this  will  be  dependent  on  the 
position  of  the  body.  (2)  That  the  opening  is  large  and  irregular,  and 
the  edges  pulpy.  (3)  That  the  mucous  membrane  of  the  stomach  is  not 
inflamed.  (4)  That  there  is  no  well-marked  peritonitis,  although  some 
slight  action  may  be  noticed,  if  the  gastric  fluid  has  escaped,  and  come  in 
contact  with  other  organs.  (5)  That  there  are  no  changes  in  the  throat, 
or  gullet.  (6)  That  during  life  there  were  no  symptoms  of  poisoning,  and 
that  after  death  no  poison  can  be  found  on  analysis. 

(B)   The  Post-mortem  Appearances  of  Irritants. 

They  are  those  of  inflammation  and  its  results. 

The  redness  of  the  stomach  may  be  very  slight,  the  surface  being  covered 
with  a  tenacious  glairy  secretion.  Remember,  however,  that  the  stomach 
is  always  slightly  red  during  digestion  ;  that  there  is  increased  redness  if 
the  post-mortem  has  been  delayed  for  some  hours  ;  and  that  one  often  finds 
redness  of  a  very  marked  degree  in  diseases  where  there  has  been  no  gastric 
complaint,  or  sign  of  poisoning,  as,  for  example,  after  death  by  acute  bron- 
chitis, or  where  brandy  has  been  administered  shortly  before  death.  The 
stomach,  too,  if  the  post-mortem  is  not  made  for  some  time  after  death,  may 
have  a  yellowish  or  greenish  appearance  from  the  proximity  of  the  liver. 

But  the  redness  after  death  by  irritants  will  usually  be  found  to  be  ex- 
cessive, the  coats  of  the  stomach  thickened,  the  submucous  tissue  loaded 
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with  extravasated  blood,  ulcerated,  softened,  gangrenous,  or,  it  may  be, 
hard  and  shrivelled.  Up  to  the  end  of  the  duodenum  black  ramifying  ves- 
sels and  black  spots  may  often  be  seen,  whilst  the  whole  of  the  small  intes- 
tines are  more  or  less  inflamed,  ulcers  being  sometimes  found  in  the  large 
intestines.     Inflammation  may  often  be  noticed  in  the  larynx  and  air-pas- 


A  very  important  question  may  arise  here — how  long  after  death  can 
you  distinguish  inflammation,  the  effects  of  an  irritant  poison,  from  a  post- 
mortem change.  This  rule  is  a  safe  one — Never  allow  mere  redness  of  the 
mucous  membrane  to  be  a  proof  of  inflammation;  but  if  the  redness  be  ac- 
companied with  softening  and  putrefaction,  with  the  deposit  of  glairy  mucus, 
and  with  general  opacity  of  the  mucous  membrane,  you  may  safely  con- 
clude that  it  is  so.  Gangrene,  again,  may  be  due  to  internal  constriction, 
as  in  cases  of  hernia.  The  injection  of  vessels  with  black  blood  is  found  in 
enteritis  and  acute  dysentery,  and  may  be  produced  by  the  application  of 
the  mineral  acids  after  death.  You  will  know  melanotic  spots  by  their 
being  well  defined,  and  by  the  absence  of  general  inflammation.  Ulcers 
(not  corrosions,  for  the  one  is  produced  by  chemical  means,  whilst  the  other 
is  strictly  vital)  may  result  from  poison,  or  from  disease: 

(«)  Ulcers  from  poison  are  rare,  and  generally  they  are  accompanied 
with  extensive  inflammation  in  the  small  intestines,  and  especially  in  the 
duodenum.  They  are  usually  discolored — the  color  depending  on  the 
poison  from  which  they  result. 

(/§)  Ulcers  from  disease  will  probably  be  confined  to  the  stomach,  other 
parts  being  in  a  tolerably  healthy  condition.  They  are  generally  situated 
on  the  posterior  surface,  or  along  the  lesser  curvature,  or  in  the  neighbor- 
hood of  the  pylorus.  They  are  usually  round  or  oval,  with  a  tolerably 
sharp  outline,  looking  as  if  they  had  been  punched  out,  the  edges  being 
thickened,  raised,  and  smooth.  Those  from  cancer  may  sometimse  be  very 
ragged. 

p 

(C)   The  post-mortem  appearances  of  Narcotics  and  Narcotico-Acrids. 

In  poisoning  by  these  substances,  very  possibly  no  characteristic  post- 
mortem appearances  will  be  discovered.  They  are  rarely  found  to  inflame 
the  stomach  or  bowels.  In  the  post-mortems  of  cases  of  poisoning  by 
opium,  fulness  of  the  veins  and  sinuses  of  the  brain,  with  effusion  of  serum 
beneath  the  membranes,  at  the  base,  or  in  the  ventricles,  with  occasional 
extravasation  of  blood,  are  commonly  found. 

Diseases  that  simulate  Poisoning. 

There  are  many  diseases,  it  must  be  admitted,  that  even  an  experienced 
medical  jurist  may  confound  with  poisoning,  and  hence  the  extreme  neces- 
sity for  care  in  such  cases  in  giving  opinions.  It  is  not  often,  that  any  diffi- 
culty will  be  found  after  a  post-mortem  has  been  performed,  because  if 
disease  has  been  the  cause  of  death,  such  disease  will  probably  be  dis- 
covered. 

1.  Diseases  that  simulate  poisoning  by  Corrosives  and  Irritants.. 

(a)  Acute  Gastritis,  which  rarely,  if  ever,  occurs  idiopathically. 

(z'3)  English  and  Asiatic  Cholera,  and  all  other  acute  inflammations 
of  the  Alimentary  Canals,  such  as  Dysentery ',  etc. — In  cholera 
the  vomit  rarely  contains  blood,  which  it  frequently  does  in 
irritant  poisoning.  In  cholera,  again,  there  is  rarely  pain 
or  constriction  in  the  throat,  and  if  it  does  occur  it  is  the 
soreness  of  vomiting,  and  is  occasioned  by  it.  In  cholera, 
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again,  purging  is  an  earlier  symptom  than  it  is  in  poison- 
ing. (See  Dr.  Letheby's  paper,  "  Medical  Times,"  Nov.  11th, 
1848,  p.  76.) 

(j)  In  Ileus,  Strangulated  Hernia,  etc.,  we  generally  have  constipa- 
tion, the  vomited  matters  being  fecal. 

(<<S)  Rupture  of  Abdominal  Viscera. — The  rupture  of  the  stomach 
during  or  directly  after  a  meal,  from  probably  an  effort  to 
vomit,  has  been  a  cause  of  sudden  death.  So  also  aneurism 
and  the  rupture  of  intestines,  biliary  ducts,  uterus,  and  other 
viscera,  the  giving  way  of  the  Fallopian  tubes,  apoplexy  of 
the  ovary,  etc.  (all  of  which  may  be  accompanied  by  symp- 
toms of  collapse,  by  pain,  vomiting,  and  death  in  less  than 
twenty-four  hours),  have  been  mistaken  for  cases  of  poison- 
ing. The  true  cause,  however,  of  all  these  will  be  revealed 
by  the  post-mortem. 

(e)  Drinking  a  draught  of  cold  water  when  heated  has  caused  sud- 
den death.  The  absence  of  poison  will  be  the  main  evidence 
in  such  a  case. 

2.  Diseases  that  simulate  poisoning  by  Narcotics,  etc. 

We  must  remember  there  are  many  diseases  of  the  nervous  centres  in 
which  coma  and  insensibility  are  prominent  symptoms.  In  uremic  poison- 
ing, apoplexy,  epilepsy,  hydrocephalus,  blows  on  the  head,  and  sometimes 
even  in  fever,  similar  symptoms  occur.  Nor  must  we  assert  that  the  diag- 
nosis in  such  cases  is  easy,  or  the  post-mortem  appearances  conclusive. 

In  Epilepsy  the  history  of  the  case,  its  chronic  nature,  the  length  of  the 
fits,  and  the  peculiarity  of  the  paroxysms,  will  generally  be  sufficient  to 
lead  to  a  correct  diagnosis. 

In.  Apoplexy  note  (1)  the  general  premonitory  symptoms ;  (2)  that  it 
usually  attacks  the  old ;  and  (3)  that  it  is  often  impossible  to  rouse  the 
patient  from  the  apoplectic  sleep. 

Whilst  in  poisoning  (1)  there  are  no  premonitory  symptoms ;  (2)  any 
may  be  the  victims,  and  (3)  that  with  such  poisons  as  opium  the  patient 
can  be  roused. 

Idiopathic  Tetanus,  again,  is  not  common.  Note  these  peculiarities,  which 
will  enable  you  to  distinguish  between  it  and  the  tetanus  of  strychnia. 

(A)  Idiopathic  Tetanus — 

(1)  Begins  with  difficult  swallowing,  and  is  followed  by  stiffness 

of  the  jaws,  and  then  stiffness  of  the  trunk  and  extremities. 

(2)  The  symptoms  are  at  the  first  obscure,  and  develop  gradually. 

(3)  Opisthotonos  does  not  come  on  until  after  several  hours,  or  may 

be  days. 

(4)  There  is  rarely  any  intermission  in  the  symptoms. 

(5)  Death  takes  place  after  several  hours  or  days,  or  recovery  is 

very  slow. 

(B)  In  the  Tetanus  of  Strychnia — 

(1)  The  muscles  of  the  jaw  are  rarely  attacked  at  first,  and  may 

possibly  escape  altogether. 

(2)  The  symptoms  are  well  marked  at  the  commencement,  and 

reach  their  full  development  in  a  few  minutes. 

(3)  Opisthotonos  is  a  very  early  symptom. 

(4)  There  are  usually  intervals  of  complete  intermission. 

(5)  Death  occurs  commonly  in  less  than  three  hours,  or  else  recov- 

ery is  very  rapid. 
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Again,  tetanus  may  be  caused  by  other  poisons  than  strychnia,  but,  if 
so,  it  will  be  usually  complicated  with  other  symptoms,  whilst  in  strychnia 
poisoning  tetanus  is  the  one  prominent  symptom.  Nor  must  we  forget  the 
tetanoid  convulsions  of  hysteria  and  epilepsy,  although  the  general  his- 
tory of  the  case,  and  the  character  of  the  spasms,  with  their  rapid  alter- 
nations of  relaxation  and  contraction,  and  the  infrequency  of  a  fatal 
termination  will,  as  a  rule,  be  sufficient  to  guide  us  to  a  right  diagnosis. 

Again,  a  delirium  simulating  that  produced  by  belladonna,  etc.,  is  often 
a  symptom  of  febrile  diseases,  and  of  other  diseases,  if  accompanied  by 
fever ;  and,  further,  the  action  of  intense  cold,  and  also  the  symptoms  of 
mental  disorders  in  their  incipient  stage,  may  simulate  alcohol  poisoning, 
although  the  peculiar  odor  of  the  breath  in  alcoholism  will,  if  well  marked, 
often  be  a  safe  and  conclusive  sign. 


False  Accusations — Malingering. 

Cases  at  times  occur  when  persons  will  imagine  themselves  the  victims 
of  attempted  poisoning.  Such  cases  are  excessively  embarrassing,  and 
need  adroit  management.  Two  considerations  in  dealing  with  them  must 
be  clearly  before  you.  First,  is  there  any  truth  in  the  story?  and,  secondly, 
finding  the  man  is  the  victim  of  delusion,  can  he  in  any  way  be  convinced 
or  pacified?  It  would  not  be  justifiable  to  treat  in  the  first  instance  all 
startling  stories  as  imaginary,  or  as  the  creation  of  a  disordered  brain. 
The  patient  should  be  urged  quietly  and  by  degrees  to  give  a  full  account 
of  his  case,  when  before  very  long  he  will,  no  doubt,  be  found  to  commit 
himself  with  undoubted  extravagances.  Having  discovered  that  the  man 
is  mad,  you  must  not  tell  him  so,  but  try  to  convince  him,  if  possible,  that 
he  is  wrong,  or  else  (and,  perhaps,  usually  this  is  the  only  way)  admit  all 
he  says,  and  suggest  a  remedy.  A  case  in  illustration  may  be  quoted.  Dr. 
Letheby,  a  short  time  back,  had  a  gentleman  call  upon  him,  asserting  that 
his  relatives  were  poisoning  him  with  nitrate  of  silver,  which  they  put  into 
every  article  of  food  of  which  he  partook.  He  requested  analyses  made  of  a 
large  number  of  samples  he  had  from  time  to  time  collected.  Dr.  Letheby 
began  to  urge  the  extreme  improbability  of  such  a  thing,  but  he  immedi- 
ately explained  the  whole  matter  by  saying,  "  that  his  relations  had  dis- 
covered that  metals  were  good  conductors  of  electricity,  and  that  their 
intention  was  to  saturate  his  system  with  silver,  so  as  to  render  his  body  a 
conductor,  and  extract  from  him  of  a  night  when  he  was  asleep,  by  elec- 
tricity, secrets  of  which  he  imagined  himself  the  custodian."  The  story 
being  clearly  the  invention  of  a  lunatic,  Dr.  Letheby  entirely  succeeded 
in  quieting  the  man's  mind  by  agreeing  with  him  as  to  the  power  of  metals 
to  conduct  electricity,  but  assuring  him  that  if  he  always  slept  on  a  sheet 
of  india-rubber,  which  was  a  non-conductor,  it  would  entirely  frustrate 
the  designs  of  his  friends  to  extract  his  secrets.  The  man  went  away 
entirely  satisfied  with  the  remedy  suggested. 

Nor,  again,  must  we  forget  that  cases  of  malingering  may  occur.  One 
of  the  authors  has  referred,  in  the  "  London  Hospital  Reports,"  to  some  cases 
of  this  kind  that  came  under  his  own  observation  (vol.  ii,  p.  269).  When 
in  doubt,  do  not  treat  the  case  lightly — a  day  or  two  will  generally  reveal 
the  facts. 

Lastly,  in  drawing  up  a  report  of  a  case  of  suspected  poisoning,  state  : 

1.  The  time,  day  of  the  month,  day  of  the  week,  and  the  hour  in  every 
case. 
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2.  State  the  facts  seriatim,  without  any  technicalities,  never  indulging 
in  hypotheses,  and  never  using  ijs  and  huts,  but  state 

(«)  Facts  of  a  medical  nature. 

(/3)  Facts  you  have  yourself  seen  and  observed. 

3.  Then  draw  your  conclusions  on  the  facts  stated. 

(a)  Cause  of  death,  in  your  opinion. 

(/?)  Why  you  think  the  death  unnatural  (or  vice  versa). 

Classification  of  Poisons. 

Great  difficulties  have  been  experienced  by  writers  on  poisons  in  the 
matter  of  classification.  Nor  is  this  to  be  wondered  at,  as  classifications 
at  best  are  merely  artificial.  Classifying  poisons  according  to  their  effects 
Fodere  made  six  classes,  viz.:  (1)  Astringents;  (2)  Rubefacients;  (3) 
Corrosives  or  Escharotics ;  (4)  Narcotico-Acrids ;  (5)  Narcotics ;  (6) 
Septics  or  Putrefacients.  This  classification  was  adopted  by  Paris  and 
Gordon  Smith.  Orfila  and  Devergie  made  four  classes,  viz. :  (1)  Irri- 
tants ;  (2)  Narcotics ;  (3)  Narcotico-Acrids ;  and  (4)  Septics.  Taylor 
and  Christison  both  take  the  first  three  of  these  only,  viz. :  (1)  Irritants ; 
(2)  Narcotics;  and  (3)  Narcotico-Acrids;  whilst  Guerin  makes  only  two 
classes:  (1)  Irritants,  and  (2)  Sedatives. 

All  these  classifications  of  poisons  are  more  or  less  objectionable,  and 
we  therefore  propose  adopting  the  more  simple,  if  less  scientific  plan  of 
arranging  them  according  to  their  origin  or  natural  sources,  viz. : 

(1)  Mineral. 

(2)  Vegetable. 

(3)  Animal. 

(4)  Gaseous. 


CHAPTER  V. 

SYSTEMATIC  CHEMICAL  ANALYSIS. 

Before  proceeding  to  describe  the  method  to  be  adopted  in  the  exami- 
nation of  the  contents  of  a  stomach  in  a  case  of  suspected  poisouing,  one 
or  two  remarks  of  a  general  character  may  not  be  altogether  out  of  place, 
inasmuch  as  in  a  matter  of  such  grave  importance  as  a  trial  for  murder, 
every  minute  detail  has  peculiar  importance.  Before  commencing  your 
chemical  analysis  it  is  most  uiiadvisable,  for  many  reasons,  to  be  hunting 
about  for  the  various  symptoms  that  manifested  themselves  during  lite. 
If  they  are  brought  before  you,  well  and  good — but  even  then  be  careful 
not  to  place  too  high  a  value  upon  them.  For  first,  the  guess  as  to  what 
has  been  taken  is  often  wrong;  and  secondly,  symptoms  are  not  iufaljible 
guides,  for  irritants  have  often  produced  the  symptoms  of  narcotics  and 
narcotics  of  irritants. 

Let  your  analysis  in  every  case  be  complete  and  systematic.  Nothing 
can  justify  any  other  method  of  procedure.  For  if  you  confine  your  experi- 
ments to  a  mere  search  for  a  suspected  poison,  it  may  not  be  there  at  all, 
and  something  else  may,  and  you  have  then  lost  a  portion  of  your  material ; 
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and  further,  more  than  one  poison  may  be  present,  the  discovery  of  which 
may  materially  aid  in  clearing  up  the  case.  Let  every  examiuation,  there- 
fore, be  part  of  a  general  scheme  (we  are  quoting  in  substance  from  a 
paper  of  Dr.  Letheby's)  whereby  the  search  for  all  poisons  may  be  at 
once  accomplished.  If  this  is  not  done  your  only  alternative  is  to  guess 
at  the  poison  that  is  to  be  sought  for,  or  else  to  divide  your  material  into 
as  many  parts  as  there  are  poisons  to  be  found.  In  the  first  case,  the 
chemist  lends  himself  to  all  sorts  of  idle  rumors,  to  hearsay  gossip,  and  to 
the  chance  of  being  grossly  deceived,  and,  therefore,  seriously  wrong  in 
his  guesses  ;  whilst  in  his  search  for  some  particular  thing,  which  was  never 
present,  he  uses  up  his  material,  and  with  it,  the  only  means  at  his  disposal 
for  the  discovery  of  crinie.  Besides  which,  a  proceeding  conducted  after 
such  a  fashion  must  always  prejudice  the  judgment  of  the  operator,  and 
destroy  the  confidence  of  all  who  are  interested  in  the  inquiry,  by  making 
it  appear  that  the  principles  and  powers  of  chemistry  are  uncertain,  that 
they  are  greatly  subordinate  to  the  other  portions  of  the  case,  and  that 
they  can  never  be  made  an  independent  or  primary  part  of  the  investiga- 
tion. In  the  second  case,  as  we  need  hardly  say,  the  operator  would  be 
adopting  the  best  possible  means  of  insuring  a  failure;  for  if  the  poison 
be  present  in  very  small  quantity,  the  division  of  it  into  many  parts  would 
be  a  certain  way  of  baffling  the  investigator. 

1.  When  you  receive  materials  for  a  toxicological  analysis,  note  at  the 
time  in  writing 

(a)  The  person  from  whom  you  received  it. 

(b)  The  date  upon  which  you  received  it. 

(c)  The  place  at  which  it  was  delivered  to  you. 

(d)  The  number  and  description  of  the  articles  received. 

(e)  The  state  (i.  e.,  whether  securely  sealed  or  not)  in  which  they 

were  handed  to  you. 

2.  The  materials  sent  for  analysis  should  be  forwarded  by  hand  and  not 
by  any  public  conveyance,  and  should  be  delivered  to  the  analyst  himself. 

3.  After  they  are  delivered  to  you,  never  allow  them  out  of  your  sight 
except  under  lock  and  key,  no  duplicate  key  being  in  the  possession  of  a 
second  person. 

4.  The  analysis  must  throughout  be  conducted  by  yourself,  and  by 
yourself  only. 

5.  When  you  open  the  bottles  or  jars  do  not  break  the  seals,  but  cxd 
them  out  unbroken,  and  preserve  them  for  identification,  if  necessary,  in 
the  witness-box. 

6.  Remembering  the  volatility  of  many  poisons,  let  there  be  no  delay 
in  the  commencement  of  the  analysis. 

7.  Always  examine  the  contents  of  the  different  bottles  or  jars  sepa- 
rately. Of  course,  if  different  viscera  be  put.  into  the  same  jar,  then  there 
is  no  object,  as  a  rule,  in  making  separate  analyses  of  the  different  viscera. 

8.  The  quantities  of  every  solid  should  be  weighed,  and  of  every  liquid 
(such  as  the  contents  of  the  stomach)  measured. 

9.  Never  subject  the  whole  of  your  materials  to  analysis  at  first,  for  you 
may  have  an  accident,  or  it  may  be  necessary  for  further  analyses  to  be 
made.  In  examining,  say  the  stomach  and  its  contents,  take  about  one- 
third  (or  one- half,  if  the  quantity  be  small)  and  seal  the  remainder  down 
securely,  preserving  the  bottle  under  lock  and  key.  If  you  have  an  acci- 
dent (which  may  happen  to  the  most  skilful),  or  if  you  wish  to  confirm 
your  results,  you  will  then  be  able  to  operate  on  the  half  of  what  you  have 
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left,  and  even  then  leave  sufficient,  if  the  court  sees  fit,  for  a  further  ex- 
amination by  some  other  analyst. 

10.  Take  care  that  the  apparatus  you  employ  is  thoroughly  clean,  and 
only  use  such  reagents  as  you  have  yourself  proved  to  be  pure. 

11.  In  testing  for  a  poison  always  begin  by  its  most  characteristic  reac- 
tion. If  one  test,  however,  fails,  do  not  immediately  conclude  the  absence 
of  the  poison,  but  try  a  second  test,  remembering  how  trivial  circumstances 
interfere  with  some  reactions.  And  further,  never  be  satisfied  of  the  pres- 
ence of  a  poison  by  a  single  reaction,  as  certainty  can  only  be  established 
by  a  combination  of  tests. 

12.  Never  jump  to  conclusions  on  the  results  of  your  analyses.  Sup- 
pose, e.  g.,  a  piece  of  clean  copper  was  coated  when  boiled  in  a  hydrochloric 
acid  solution.  Do  not  say  it  is  mercury,  or  that  it  is  arsenic,  however  much 
it  may  look  like  it,  until  by  further  experiment  you  have  proved  it  is  so. 

13.  Reduce  your  solutions  in  testing  to  as  concentrated  a  state  as  possi- 
ble, as  the  reactions  with  small  quantities,  when  they  are  diffused  through 
a  large  bulk  of  liquid,  may  escape  notice. 

14.  Note  that  although  we  say  a  given  test  will  give  distinct  reactions 
with  a  minute  fraction  of  a  grain  of  a  poison,  we  do  not  thereby  intend  to 
imply  that  such  a  minute  quantity  can  be  discovered  when  present  in  com- 
plex organic  mixtures. 

15.  In  all  cases,  if  possible,  determine  the  quantity  of  the  poison  present. 
Remember,  however,  that  the  chemical  evidence  is  not  defective,  although 
the  quantity  of  poison  found  is  less  than  that  required  to  kill  (vide  page  66). 

In  examining  the  stomach,  first  of  all  empty  the  contents  into  a  measure 
glass,  and  note  the  quantity.  Then  open  the  stomach,  and  spread  it  out 
on  a  clean  white  plate,  and  note  in  writing  its  internal  appearance.  Now 
take  a  large  hand  magnifying-glass,  and  carefully  inspect  the  surface.  In 
this  way  you  may  possibly  find  pieces  of  leaves,  fruits,  seeds,  or  roots  ;  or 
adherent  powders,  such  as  magnesia,  calomel,  or  arsenious  acid  ;  or  crys- 
tals of  oxalic  acid,  or  shining  particles  of  cantharides,  or  colored  metallic 
sulphides  (such  as  the  yellow  sulphide  of  arsenic,  or  the  orange  sulphide 
of  antimony);  or  you  may  detect  some  sooty  matter,  such  as  is  generally 
mixed  with  arsenic  when  it  is  sold  retail,  or  blue  coloring  matters,  such  as 
are  ordinarily  found  in  the  various  vermin  killers;  or  you  may  find  pieces 
of  lucifer  matches  and  their  coloring  matters,  if  these  have  been  the  cause 
of  death.  Whatever  you  find,  however,  let  them  be  carefully  preserved. 
In  a  similar  mauner  examine  the  intestines  from  end  to  end. 

In  examining  the  contents  of  the  stomach.     Note — 

1.  The  quantity  by  measure. 

2.  The  odor; — such  poisons  as  alcohol,  chloroform,  carbolic  acid,  hydro- 
cyanic acid,  opium,  may  thus  perhaps  be  detected. 

3.  The  color; — the  mineral  acids,  e.  g.,  are  indicated  by  the  contents 
having  a  dark,  grumous,  charred  appearance. 

4.  The  acidity  or  alkalinity. 

5.  The  consistency  and  apparent  composition.  You  may  be  able  to  say 
how  long  before  death  the  person  had  a  meal,  and  of  what  that  meal  con- 
sisted. Also  in  suspected  cases  of  poisoning  in  children,  note  the  presence 
or  absence  of  starchy  matters,  milk,  etc. 

Systematic  Analysis. 

We  are  indebted  largely  to  Dr.  Letheby  for  the  following  method  of 
systematic  analysis  in  poisoning  cases. 
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Take  one-third  of  the  contents  of  the  stomach,  and  strain  them  through 
a  piece  of  new  muslin.  Carefully  examine  the  solid  materials  on  the 
muslin  with  a  hand  lens  for  portions  of  leaves,  seeds,  or  other  bodies  that 
may  be  present. 

We  have  found  it  very  useful  to  keep  specimens  of  the  seeds  of  common 
fruits  preserved  in  little  bottles  in  spirit,  so  that  we  may  at  once  be  able 
to  compare  any  seeds  found  in  the  stomach  with  those  of  known  fruits. 
There  will  be  no  difficulty  in  detecting  some  of  the  larger  seeds  or  their 
coverings,  such  as  those  of  croton,  whilst  the  smaller  seeds,  such  as  those 
of  the  poppy,  belladonna,  hyoscyamus,  digitalis,  etc.,  can  be  easily  recog- 
nized by  their  peculiar  markings. 

And  now,  having  examined  the  naked-eye  appearances  of  the  stomach, 
and  its  solid  contents,  mix  the  whole  together  in  a  clean  wide-mouthed 
glass  bottle.  Stand  this  in  some  warm  water  in  a  basin,  and  cover  the 
mouth  of  the  bottle  over  with  a  clean  glass  plate  (Fig.  2),  upon  which  a 
drop  of  a  solution  of  nitrate  of  silver  has  been  so  placed  that  it  will  be 
freely  exposed  to  the  vapors  arising  from  the  fluid  in  the  bottle. 

In  a  very  short  time,  if  hydrocyanic  acid  be  present,  the  drop  of  silver 
solution  will  turn  white  from  the  formation 
of  a  cyanide  of  silver.     If  examined  by  the  Fig.  2. 

microscope,  this  deposit  will  probably  ap- 
pear crystalline,  the  crystals  being  especi- 
ally well  marked  about  the  edges ;  but  the 
deposit  may  not  be  crystalline,  from  its  ad- 
mixture with  chlorine,  bromine,  iodine,  or 
their  hydrogen  acids,  and  yet  be  due  to 
hydrocyanic  acid.  The  deposits  of  argen- 
tic bromide  or  iodide  may  be  known  by 
their  not  being  perfectly  white,  as  well  as 
by  the  peculiar  odor  of  these  bodies,  which 
is  readily  detected  even  in  small  quantities. 
Cyanide  of  silver  is  insoluble  in  nitric  acid 
at  ordinary  temperatures,  but  soluble  at  a 
boiling  heat;  chloride  of  silver  being  insoluble  in  nitric  acid,  hot  or  cold. 

Immediately  after  the  removal  of  the  glass  plate  with  the  silver  salt, 


Fig.  3. 


place  over  the  bottle,  in  a  similar  manner,  another  glass,  having  upon  it 
a  drop  of  a  solution  of  caustic  potash  ;  allow  this  to  remain  for  a  short 
time,  and  after  removing  it  at  once  take  the  bottle  out  of  the  water,  and 
put  the  stopper  in.     Touch  the  spot  of  potash  solution  with  a  drop,  on  a 
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glass  rod,  of  a  mixed  solution  of  proto-  and  persulphate  of  iron,  when,  if 
hydrocyanic  acid  be  present,  a  brownish -green  precipitate  is  produced, 
which  becomes  blue  (Prussian  blue)  on  the  addition  of  a  little  dilute 
sulphuric  acid. 

Liebig's  test  may,  if  necessary,  also  be  tried  in  the  same  way.  (See 
Hydrocyan  ie  Acid.) 

Now  put  the  portion  of  the  contents  to  be  examined  into  a  retort  con- 
nected with  a  Liebig's  condenser  and  a  well-cooled  receiver,  as  arranged 
in  Fig.  3,  excepting  that  the  retort  must,  under  no  circumstances,  be  ex- 
posed to  the  naked  flame,  but  a  salt-water  bath  must  in  this,  as  in  every 
other  case,  be  employed.  Distil  over  about  one-sixth  of  the  quantity  in 
the  retort.  If  free  hydrocyanic  acid  be  present,  it  will  be  found  in  the 
distillate.  (This  is  to  be  tested  as  directed  under  Hydrocyanic  Add.)  If 
hydrocyanic  acid  be  obtained  in  this  manner,  the  contents  of  the  stomach, 
not  being  alkaline,  the  hydrocyanic  acid  was  present  in  a  free  state;  but 
if  the  contents  were  alkaline  before  distillation,  it  must  have  been  present 
in  the  original  liquid  as  a  cyanide,  however  it  may  have  been  administered. 

The  distillation  should  now  be  continued  almost  to  dryness.  In  the 
distillate  other  volatile  poisons  will  be  found,  and  their  presence  for  the 
most  part  may  easily  be  detected  by  their  odor,  such,  e.  g.,  as  the  volatile 
oils,  alcohol,  chloroform,  ether,  turpentine,  carbolic  acid,  uitro-benzol, 
benzol,  etc.  Appropriate  tests  must  then  be  employed  for  these.  If  there 
is  no  evidence  of  any  volatile  poisons,  return  or  reject  the  distillate,  acidu- 
late the  contents  of  the  retort  with  a  few  drops  of  pure  sulphuric  acid,  and 
once  more  distil  into  a  small  receiver,  containing  either  nitrate  of  silver 
or  a  potash  solution,  so  as  to  fix  any  acid  that  may  come  over.  Any 
cyanide  present  will  now  evolve  its  cyanogen  as  hydrocyanic  acid.  The 
potash  of  silver  solution  may  then  be  tested. 

If  the  contents  (already  acidulated  with  pure  sulphuric  acid)  are  very 
thin  and  watery,  it  will  be  advisable  to  concentrate  them  to  the  consistence 
of  a  thin  paste  by  evaporation  on  a  water-bath.  This  is,  however,  seldom 
necessary.  Treat  all  the  acidulated  materials  with  about  twice  their  bulk 
of  alcohol,  and  allow  the  mixture  to  stand  in  a  warm  place  for  about  twelve 
hours,  occasionally  giving  the  bottle  a  shake. 

Filter  the  liquid  through  thick  blotting-paper: 

(A)  Preserve  the  solid  matters  on  the  filter-paper. 
(B  i   Through  one-half  of  the  clear  filtrate  pass  a  stream  of  well-washed 
sulphuretted  hydrogen  for  some  short  time.     (This  is  conveniently  gener- 
ated in  an  apparatus  represented  in  Fig.  4.)     If  arsenic,  or  sugar  of  lead, 

or  corrosive  sublimate,  or  tartar  emetic,  or  any 
of  the  metallic  chlorides  soluble  in  alcohol  are 
present,  a  precipitate  will  be  formed,  whilst  any 
change  of  color,  produced  by  a  minute  trace  of 
metallic  salts  is  best  noted  by  comparing  the 
color  of  that  portion  of  the  filtrate  through 
which  the  sulphuretted  hydrogen  has  been 
passed  with  that  portion  unacted  upon  by  the 
gas.  If  there  is  any  sign  of  a  precipitate,  the 
gas  should  then  be  passed  for  a  considerable 
time  through  the  whole  filtrate.  After  stand- 
ing for  twenty-four  hours,  the  solution  should 
be  filtered,  and  the  precipitate  on  the  filter- 
paper  examined  for  the  several  metals  by  ap- 
proved chemical  processes.  If  at  this  stage  of  the  examination  distinct 
evidence  was  obtained  of  the  presence  of  arsenic,  it  would  be  advisable  to 
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take  the  whole  of  the  solid  matters  and  of  the  liquid  contents,  mis  them 
with  pure  hydrochloric  acid,  and  distil  them  in  a  retort  to  dryness,  fresh 
hydrochloric  acid  being  afterwards  poured  on  the  materials  in  the  retort 
aDd  again  distilled.  By  this  means  you  will  obtain  a  clear  distillate  con- 
taining all  the  arsenic  as  a  chloride,  and  rendering  the  estimation  of  the 
quantity  present  easy.  If  no  results  are  obtained  by  passing  sulphuretted 
hydrogen  through  the  filtrate,  allow  it  to  stand  for  twenty-four  hours 
uncovered,  so  that  the  gas  may  escape.  Add  now  to  the  whole  filtrate  an 
excess  of  a  solution  of  subacetate  of  lead,  and  filter. 

(C)  The  precipitate  contains,  besides  gummy  matters,  etc.,  sulphuric, 
phosphoric,  oxalic,  and  other  vegetable  acids  such  as  meconic  acid,  in  com- 
bination with  lead.  Diffuse  this  precipitate  through  water,  and  pass  sul- 
phuretted hydrogen  through  it  to  complete  saturation,  judging  when  it  is 
complete  by  the  solution  blackening  lead  paper.  Filter  off  the  sulphide 
of  lead  formed,  and  examine  the  filtrate  for  the  several  acids. 

(D)  Through  the  filtrate,  after  the  precipitate  produced  by  the  acetate 
of  lead  has  been  filtered  off,  pass  sulphuretted  hydrogen  until  all  the  lead 
which  was  added  in  excess  is  thrown  down.  This  means  of  getting  rid  of 
the  lead,  although  more  tedious,  is  infinitely  preferable  to  any  other  method. 
Filter  off  the  lead  sulphide,  and  evaporate  the  filtrate  in  a  beaker  almost  to 
dryness  ;  add  to  this  a  drop  of  acetic  acid  and  about  a  drachm  of  water,  and 
filter.  Evaporate  once  more  the  filtrate  almost  to  dryness,  add  to  it  a  few 
drops  of  water,  and  supersaturate  with  a  solution  of  pure  caustic  potash. 
Put  this  into  a  long  narrow  test-tube,  and  shake  it  up  thoroughly  wfth 
three  or  four  times  its  bulk  of  ether,  and  allow  the  whole  to  stand  until 
the  ethereal  and  watery  solutions  have  completely  separated.  Very  ra  red y 
will  any  difficulty  be  experienced  in  this,  but  if  such  difficulty  occur,  and 
the  ether  refuses  to  separate  kindly,  either  try  to  break  down  the  vesicles 
of  the  ether  with  a  glass  rod,  or  else  add  a  little  more  ether  and  a  little 
more  water.  And  now  carefully  decant  the  colorless  ethereal 
solution.  In  drawing  off  the  ether  we  adopt  the  following 
plan  :  Fixed  to  a  pipette  of  large  size  we  have  an  elastic  india- 
rubber  ball ;  this  we  exhaust  by  pressure  before  placing  the 
pipette  in  the  fluid.  Having  pressed  out  the  air,  the  pipette 
is  to  be  introduced,  care  being  taken  that  the  end  of  the  pipette 
does  not  reach  below  the  ether  layer  (Fig.  5).  In  this  way 
the  whole  of  the  clear  ethereal  solution  will  be  drawn  up  into 
the  glass  tube  as  the  elastic  ball  resumes  its  original  state. 
Again  and  again,  if  needful,  the  aqueous  solution  must  be 
treated  with  fresh  quantities  of  ether.  Toxicologists  differ  a 
little  as  to  the  best  solvent  to  be  employed.  We  prefer  in  the 
first  instance  the  use  of  ether,  perhaps  from  the  circumstance 
of  being  accustomed  to  it.  Most  of  the  organic  alkaloids,  such 
as  strychnia,  brucia,  veratria,  nicotina,  conia,  aconitina,  atro- 
pina,  quinia,  cantharidin,  etc.,  are  taken  up  by  it,  whilst  its 
action  on  some  others,  such  as  morphia  and  cinchonia,  is  very 
limited.  If,  therefore,  after  using  ether,  there  were  the  slight- 
est signs  of  the  presence  of  morphia  or  of  some  other  bodies,  chloroform 
should  then  be  used  for  their  more  perfect  extraction.  It  is  most  impor- 
tant, that  we  should  familiarize  ourselves  with  the  taste  of  certain  alkaloids, 
such  as  the  bitter  of  strychnia,  as  so  much  may  be  learned  during  the  prog- 
ress of  an  investigation  by  the  taste  of  residues.  The  application,  too, 
of  a  minute  portion  of  a  residue  to  the  inside  of  the  gums,  enables  us  to 
decide  better  than  by  any  chemical  tests,  the  presence  or  absence  of  such 
bodies  as  cantharidin,  aconite,  etc.  Such  a  method  of  investigation  should 
never  be  neglected. 


Fig.  5. 
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(E)  Put  the  clear  ethereal  solution  into  a  small  flask  fitted  with  a  long 
tube  and  connected  with  a  receiver  kept  perfectly  cold,  and  apply  a  gentle 
heat,  collecting  and  saving  the  ether  that  distils  over  (Fig.  6). 

(F)  The  residue  in  the  flask  should  now  be  dissolved  out  with  a  little 
dilute  acetic  acid,  and  filtered  if  turbid,  so  as  to  separate  any  fatty  matters 
that  may  be  left.  The  residue  from  this  will,  in  many  cases,  be  sufficiently 
pure  to  allow  us  at  once  to  apply  our  tests,  but  if  not,  it  must  once  more 
be  treated  with  potash,  and  the  alkaloids  again  taken  up  with  ether. 

The  ethereal  residue  must  now  be  examined  for  the  alkaloids  by  the  va- 
rious tests  to  be  hereafter  described. 

It  must  be  borne  in  mind  that  the  action  of  the  color  tests  (as  in  testing 
for  strychnia),  is  considerably  interfered  with  by  the  presence  of  such  a 
body  as  piperin,  and  by  spices  that  are  not  unlikely  to  be  present  in  the 
stomach.     To  get  rid  of  these  impediments  to  the  test,  treat  the  ethereal 

Fig.  6. 


residue  with  a  few  drops  of  pure  concentrated  sulphuric  acid,  and  allow 
the  mixture  to  stand  for  twelve  hours  in  a  warm  place.  The  strychnia  is 
not  injured  by  the  acid  in  the  least  degree,  but  the  other  organic  substances 
will  be  charred.  Dilute  with  water,  supersaturate  with  potassic  carbonate, 
and  again  treat  with  ether,  when  the  pure  alkaloid  may  be  obtained. 

Supposing  that  no  reaction  is  produced  with  the  color  tests,  it  is  always 
advisable  to  try  the  effects  of  the  residue  on  a  frog  in  the  manner  described 
under  Strychnia. 

(G)  Now  take  all  the  solid  contents  left  on  filter-paper  A,  cut  up  the 
stomach  itself,  and  any  other  solid  matters  to  be  examined,  into  very  small 
pieces,  bruise  them  in  a  mortar,  place  them  in  a  large  flask,  add  to  them 
a  mixture  of  two  parts  of  water  and  one  part  of  pure  hydrochloric  acid, 
and  slowly,  and  by  degrees,  bring  the  mixture  up  to  the  boiling-point. 
Do  not,  however,  let  it  boil  fast,  or  for  more  than  a  few  minutes,  and  after- 
wards set  it  aside  to  cool,  and  when  sufficiently  cold,  filter. 
(H)  Preserve  the  materials  on  the  filter-paper. 

(I)  To  the  clear  filtrate  placed  in  a  glass  flask  add  one  or  two  small 
pieces  (1  \  in.  X  \  in.)  of  pure  copper-foil ;  the  copper  should  be  thoroughly 
cleaused,  first  by  igniting  it  in  a  Bunseu  burner,  then  acting  upon  it  for  a 
minute  with  nitric  acid,  and  afterwards  thoroughly  washing  with  water. 
In  this  way  the  copper  will  be  rendered  perfectly  bright,  and  after  clean- 
ing should  not  be  touched  with  the  fingers.  Introduce  the  copper-foil  into 
the'  clear  hydrochloric  acid  solution,  and  boil.     If  the  copper  becomes 


SYSTEMATIC    CHEMICAL    ANALYSIS.  83 

coated,  then  add  fresh  pieces  of  copper,  piece  by  piece,  until  there  is  no 
longer  any  perceptible  discoloration  of  the  last  piece  that  was  added. 
Now  remove  the  pieces  of  copper,  and  having  washed  and  dried  them 
between  folds  of  bibulous  paper,  examine  the  deposit,  whatever  it  may  be 
(mercury,  arsenic,  antimony,  etc.),  by  the  appropriate  tests,  hereafter 
described. 

(K)  Take  all  the  materials  left  on  the  filter-paper  H,  and  incinerate 
them  in  a  Berlin  porcelain  crucible.  Act  on  the  residue  with  nitric  acid, 
and  having  diluted  with  water,  filter,  and  pass  sulphuretted  hydrogen 
through  the  filtrate.  In  this  way  any  lead,  or  other  substances  not  dis- 
solved out  by  other  means,  will  be  discovered. 

Up  to  this  point  we  have  chiefly  spoken  of  the  examination  of  the 
stomach  and  its  contents.  It  will  be  noticed,  however,  that  precisely  the 
same  process  may  be  adopted,  with  some  slight  modifications,  when  exam- 
ining the  tissues.  They  should  be  cut  up  very  fine,  and,  as  far  as  possible, 
broken  up  in  a  mortar  into  a  pulpy  mass.  Digest  them  for  some  hours  in 
spirit  and  water,  acidulated  with  hydrochloric  acid,  and  proceed  as  with 
the  contents  of  the  stomach. 

Although  we  are  strongly  of  opinion  that  the  process  just  described  is 
the  one  most  generally  applicable,  still,  under  some  circumstances,  we 
admit  that  it  may  be  desirable  to  search  for  the  alka- 
loids before  proceeding  with  our  examination  for  the 
metals. 

The  following  plan  in  such  a  case  is  the  one  adopted 
by  the  authors:  Having  examined  the  stomach  and  its 
contents  for  volatile  poisons,  in  the  manner  already 
described,  and  also,  if  necessary,  for  phosphorus,  acidify 
in  slight  excess,  with  acetic  acid,  which  has  the  advan- 
tage of  forming  very  soluble  salts  with  the  alkaloids. 
Evaporate  to  dryness  over  a  water-bath  (Fig.  7).     In 
this  way  any  blood  in  a  great  measure  will  be  broken 
up.     The  residue  should  now  be  boiled,  first  with  water 
acidified  with  acetic  acid,  and  filtered ;  and  then  with  alcohol  acidified 
with  acetic  acid,  and  filtered.     The  filtrates  should  then  be  mixed  together, 
and  set  on  one  side  to  cool,  when  any  fatty  matters  that  may  collect  on 
the  surface  can  be  without  difficulty  removed. 

Evaporate  the  liquid  to  dryness  at  a  low  temperature,  collecting  and 
preserving  the  spirit  that  distils  over.  If  fatty  or  insoluble  matters  sepa- 
rate during  the  distillation,  they  must  be  got  rid  of  by  filtration. 

Dissolve  the  residue  in  a  little  pure  water,  and  add  to  it  a  slight  excess 
of  bicarbonate  of  potash.  Warm  gently.  When  cold,  shake  up  with  ether 
or  chloroform,  and  proceed  as  already  directed  in  the  last  process.  This 
process  was  that  originally  suggested  by  Stas. 

Now  collect  all  the  materials  that  are  on  the  filter-papers  together,  and 
cut  up  such  solid  tissues  as  you  may  have  to  examine  into  very  small 
pieces,  and  test  them  for  mineral  poisons.  For  this  purpose  we  strongly 
recommend  the  process  of  Reinsch ;  that  is,  the  heating  all  the  materials 
with  a  mixture  of  one  part  of  hydrochloric  acid,  and  two  of  water,  filter- 
ing, and  then  boiling,  with  some  pieces  of  pure  copper-foil,  in  the  manner 
already  described. 

It  is  right,  however,  that  we  should  give  here  in  detail  the  process  of 
Fresenius  and  Von  Babo  for  the  destruction  of  the  organic  matters,  a 
process  which,  although  it  has  been  favorably  received  by  many,  is  one 
which  we  are  convinced  is  neither  a  desirable  nor  advisable  one  for  use  in 
practical  investigations. 

Fresenius's  process  is  as  follows:  Put  the  materials  to  be  examined  into 
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a  large  porcelain  dish,  and  add  to  them  about  an  equal  weight  of  hydro- 
chloric acid  and  a  little  water,  so  as  to  make  the  whole  into  a  thin  paste. 
This  must  be  heated  on  a  water-bath.  Add  to  the  hot  liquid  about  thirty 
grains  of  powdered  chlorate  of  potash.  Stir  the  mixture  frequently,  and 
from  time  to  time  continue  the  addition  of  the  chlorate,  until  the  mass 
becomes  of  a  light  yellow  homogeneous  character,  adding  now  and  then  a 
little  water,  to  make  up  for  loss  by  evaporation.  Continue  to  apply  heat 
until  the  liquid  ceases  to  give  off  any  odor  of  chlorine.  When  cold,  strain 
the  liquid  through  linen.  Wash  the  solid  residue  with  hot  water,  and 
evaporate  down  the  whole  of  the  filtrate  to  a  small  bulk,  and  again  filter. 

The  next  part  of  the  process  is  to  reduce  any  metallic  oxide  that  may 
be  in  solution,  and  which  will  be  present  as  a  high  oxide,  to  a  lower  grade 
of  oxidation  by  heating  with  sulphite  of  soda.  This  being  done,  sulphu- 
retted hydrogen  is  to  be  passed  through  the  solution,  and  the  steps  of  an 
ordinary  systematic  analysis  is  then  all  that  is  necessary. 

We  must  just  refer  to  one  other  process,  viz.,  that  suggested  by  Flandiu, 
of  breaking  up  the  organic  matters  with  heat  and  sulphuric  acid. 

AVe  are  conscious  that  possibly  some  will  object  to  the  use  of  subacetate 
of  lead  in  the  process  we  have  recommended;  but  inasmuch  as  the  lead  is 
not  to  be  added  until  we  have  entirely  completed  our  search  for  metallic 
poisons,  we  are  of  opinion  that  such  objections  are  immaterial. 

Further,  considering  that  the  verdict  of  a  jury,  and  consequently  the 
life  or  death  of  a  prisoner  is  frequently  dependent  on  a  chemical  analysis, 
the  results  we  obtain  by  our  tests  should  in  all  cases  be  something  more 
than  questionable  or  doubtful  reactions,  about  which  a  possible  difference 
of  opinion  may  exist.  AVe  consider  it,  therefore,  unnecessary  to  enter  into 
any  descriptive  detail,  as  others  have  done,  of  processes  for  the  detection 
of  millionths  of  a  grain  by  such  methods  as  the  collection  of  microscopic 
sublimates,  which  we  admit  are  as  exquisitely  beautiful,  as  they  are,  in 
our  opinion,  totally  unfitted  for  practical  investigations.  If  such  poisons 
as  arsenic,  calomel,  tartar  emetic,  corrosive  sublimate,  and  oxalic  acid, 
cannot  be  detected  by  their  reactions  in  a  test-glass,  we  are  doubtful 
whether  we  should  ever  be  justified  in  giving  positive  evidence  of  their 
presence  on  a  criminal  trial,  by  their  microscopic  form,  and  microscopic 
reactions.  These  are  all  very  well  as  confirmatory  tests,  but  nothing  more. 
To  build  evidence  entirely  upon  them  in  a  criminal  case  is  dangerous  in 
the  extreme. 

Lastly,  although  we  have  given  a  detailed  account  of  methods  of  syste- 
matic analyses,  such  as  we  ourselves  adopt  iu  toxicologic^  investigations, 
it  would  not  be  fair  to  conclude  this  chapter  without  warning  the  operator 
that  he  must  be  prepared  at  every  turn  to  encounter  numerous  difficulties, 
which  are  as  impossible  to  be  described  as  they  are  unexpected,  and  the 
remedies  for  which  can  alone  be  suggested  by  his  own  chemical  knowledge 
and  manipulative  skill.  (For  Experiments  on  Dialysis  in  Toxicological 
Inquiries,  see  "Medical  Times  and  Gazette,"  Dec.  12th,  1863,  p.  611.) 
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CHAPTEE   VI. 

MINERAL    POISONS.  * 

PHOSPHORUS. 

Varieties — Circumstances  affecting  its  luminosity — Solubility — Symptoms,  etc.,  of 
Poisoning — Treatment-  Post-mortem  Appearances — Chronic  Poisoning — The 
Lucifer  Disease — Precautionary  Measures — Tests — Toxicological  Analysis — 
Cases  of  Poisoning. 

(P  =  31.     Sp.  gr.  of  vapor,  4.42;  boils  at  288°  C. ;  fuses  at  44°  C. ;  takes 
fire  at  about  60°  C.) 

Phosphorus  assumes  different  allotropic  forms,  of  which,  amongst  others, 
are  the  following : 

1.  Clear  Transparent  Variety. — This  is  yellow,  soft,  waxlike,  and  taste- 
less in  the  solid  form,  but  has  a  sharp,  pungent  flavor  in  solution.  It  has 
the  odor  of  garlic.  The  sp.  gr.  varies  from  1.848  to  1.853.  It  is  a  non- 
conductor of  heat.  It  volatilizes  at  44°  C,  the  fumes  in  a  dark  room  ap- 
pearing luminous. 

2.  White  Opaque  Variety  (Rose). — This  is  formed  by  the  action  of  light 
on  the  yellow  phosphorus  when  kept  under  water.  The  white  opaque 
crust  forms  most  readily  when  the  water  contains  an  abundance  of  cal- 
careous matter.     Sp.  gr.  is  1.515. 

3.  Black  variety  (Thenard)  is  produced  when  ordinary  phosphorus  is 
melted  and  suddenly  cooled  to  0°  C. 

4.  Bed  variety  (Schrotter)  is  formed  by  heating  yellow  phosphorus  for 
thirty  or  forty  hours  in  an  atmosphere  in  which  it  cannot  oxidize,  and  at 
a  temperature  of  from  238°  C.  to  248°  C.  It  is  amorphous,  and  of  a  dull 
red  color.  Its  sp.  gr.  is  2.14,  and  it  fuses  at  288°  C.  It  is  not  luminous 
until  heated  to  near  its  firing-point  (316°  C).  It  is  insoluble  in  bisul- 
phide of  carbon.  It  becomes  changed  back  again  to  the  common  yellow 
variety  by  the  action  of  heat  in  the  presence  of  air. 

Phosphorus  has  a  great  affinity  for  oxygen.  It  sometimes  ignites  spon- 
taneously, and  particularly  if  it  be  in  a  finely  divided  state,  or  smeared 
with  a  little  olive  oil. 

Circumstances  Affecting  the  Oxidation  of  Phosphorus  in  Air. 

(ct)   Temperature. 

It  ceases  to  be  luminous  at  0°  C. ;  it  becomes  faintly  luminous  from  5° 
to  6°  C,  the  luminosity  above  this  being  in  direct  ratio  to  the  heat  applied. 

(/?)  Pressure  of  Surrounding  Atmosphere. 

The  luminosity  is  increased  by  a  rarefied  atmosphere,  and  checked  by  a 
dense  one.  At  a  pressure  of  four  atmospheres  (60  lbs.)  scarcely  any  lu- 
minosity will  be  apparent  even  when  the  phosphorus  is  liquefied  and  par- 
tially sublimed. 

(y)   The  Presence  of  certain  Vapors  and  Gases. 

The  following  diminish,  or  altogether  prevent,  the  luminosity  of  phos- 
phorus, but  their  exact  action  is  doubtful:  pure  dry  oxygen,  impure  hydro- 
gen, bromine,  chlorine,  iodine,  sulphurous  acid,  nitrous  acid,  nitric  oxide, 
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phosphoretted  and  sulphuretted  hydrogen,  ether,  alcohol,  bisulphide  of 
carbon,  olefiant  gas,  coal  gas,  naphtha,  turpentine,  volatile  oils,  etc. 

The  following  have  no  apparent  action:  pure  hydrogen,  nitrogen,  car- 
bonic acid,  carbonic  oxide,  hydrochloric  acid,  ammonia,  sulphur  vapor, 
sulphuric  acid,  acetic  acid,  etc. 


Proportions  in  whicJi  certain  Gases  and  Vapors  stop  the  Slow  Combustion 
of  Phosphorus  in  Air  at  ordinary  Temperatures  and  Pressures. 


Name  of  the  Gas. 

Proportions  in  the  air 
by  volume. 

Temperature  when 

the  luminosity  ceases. 

Centigrade. 

1 

s 
1 

1 1 
1 

12 

1 
25 

1 

150 

1 
¥50- 

1 
1000 

1 

18  20 
1 

4TIT 

Merest  trace. 

18  9 
7  2 
12.2 
188 
18  8 
18.8 
18  8 
18.8 
18.8 
36.1 

1 1 

Ether,          

Olefiant, 

Phosphoretted  Hydrogen,     .... 
Naphtha, 

Quantities  of  Vapor  required  to  check  the  Luminosity  of  Phosphorus  in  Air 
at  Elevated  Temperatures. 


Gas  or  Vapor. 


Olefiant  Gas, 
Ether,     .     . 

Naphtha,    . 
Turpentine, 


Proportions  in  the 
by  volume. 

air 

Temperature  at  which 
Oxidation  ceases. 

2 

93.3  Cent. 

2 

101  2     " 

§ 

104  4     " 

l    * 

112 

1     * 
T7J6 

76.6     " 
85.5     " 

The  white  fumes  evolved  when  phosphorus  undergoes  slow  combustion 
in  air  are  chiefly  phosphorous  anhydride  with  some  phosphoric  anhydride. 
Ozone  is  also  produced,  as  may  be  proved  by  the  action  of  the  vapor  on  a 
solution  of  starch  and  iodide  of  potassium.  When  the  combustion  is  rapid, 
phosphoric  anhydride  (P2^o)  's  formed;  and  if  this  is  allowed  to  collect  on 
neighboring  objects,  it  prevents  their  taking  fire.  Hence,  phosphorus 
flames  do  not  spread. 

Burns  of  the  skin  of  great  severity  are  caused  by  phosphorus.  These 
are  due  to  two  causes:  (1)  the  great  heat  produced  by  its  combustion,  and 
(2)  the  development  of  phosphoric  acid,  which  is  a  powerful  local  irritant. 
Alkaline  lotions  form  the  appropriate  treatment  in  burns  of  this  character. 
The  solubility  of  phosphorus  in  different  liquids  is  represented  in  the  fol- 
lowing table: 


*  With  a  large  amount  of  naphtha  and  turpentine,  phosphorus  may  be  actually 
distilled  without  firing. 
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Solubility  of  Phosphorus  in  various  Liquids. 

Water,   . 

Strong  acetic  acid, 
Alcohol  (sp.  gr   834), 
Ether  (sp.  gr.  758), 
Olive  oil  (sp.  gr.  916), 
Turpentine  (sp.  gr.  996), 
Bisulphide  of  carbon, 

The  solutions,  however,  differ  in  strength  very  materially,  according  to 
the  length  of  time  that  the  solvent  has  acted. 

Table  showing  the  Solubility  of  Phosphorus  in  various  Liquids  after  remain- 
ing in  contact  with  them  for  different  times. 


.     Slight. 

.     0  04  per  cent. 

.     0.4         " 

.     0.9         " 

.     1.0        " 

.25         " 

.     10  to  15  times 

its 

wei 

-ht. 

Liquid. 

Quantity 
by 

Measure. 

Quantity 
by 

Weight. 

Amount  of  Phosphorus  taken  up  during 

1st  day. 

2d  day. 

3d  day. 

4th  day. 

5th  day. 

6th  day. 

Alcohol, 
Ether, 
Olive  oil, 
Turpentine, 

1  oz.  = 
1  oz.  = 
1  oz.  = 
1  oz.  = 

400  grs. 
364    " 
440    " 
478    " 

0.31 
29 
1.0 
3.1 

0.42 

3.0 

1.8 

48 

0.54 
3.1 

2.4 
6.5 

0.96 
3.3 

3.0 

8.6 

1.5 

3.3 

4.0 

10.0 

1.6 

33 

44 

12.0 

Phosphorus  is  neither  acted  upon  by  sulphuric  acid  at  ordinary  tem- 
peratures, nor  by  boiling  hydrochloric  acid,  nor  by  solutions  of  ammonia, 
alkaline  carbonates,  sulphates,  or  phosphates,  nor  by  solutions  of  sugar, 
albumen,  or  gelatin,  nor  by  infusion  of  tea,  nor  by  tincture  of  galls,  milk, 
bile,  etc.  It  is  acted  upon,  more  or  less,  by  sulphuric  acid  at  93°  C,  by 
nitric  and  iodic  acids,  by  some  organic  acids  (as  acetic),  and  by  solutions 
of  caustic  soda,  and  potash.  It  combines  readily  with  nascent  hydrogen. 
It  exerts  a  powerful  reducing  action  on  many  metallic  solutions,  such  as 
those  of  gold,  silver,  copper,  and  platinum,  whilst  it  possesses,  apparently, 
no  action  on  lead,  iron,  zinc,  antimony,  arsenic,  or  manganese.  It  has  no 
action  on  dead  mucous  membrane,  unless  freely  exposed  to  the  air,  when 
it  softens,  discolors,  and  in  time  dissolves  it. 

Phosphorus  is  frequently  used  on  the  Continent,  but  comparatively 
rarely  in  this  country,  for  criminal  purposes.  The  various  forms  of  rat- 
paste,  which  contain  generally  about  5  per  cent,  of  phosphorus,  mixed 
with  flour,  sugar,  oil,  butter,  and  Prussian  blue,  and  lucifer-match  tips, 
which  consist  of  phosphorus,  chlorate  of  potash,  sand,  and  some  coloring- 
matter,  have  been  the  usual  forms  in  which  the  poison  has  been  taken.* 

Symptoms,  Dose,  etc. 

The  symptoms  vary  considerably  as  to  the  time  of  their  commencement. 
Sometimes  they  set  in  rapidly,  but  more  often  a  considerable  interval 
occurs  before  any  serious  effects  are  noticed.  Even  a  period  of  inac- 
tion as  long  as  five  days  is  recorded.  As  a  rule,  within  one  or  two  hours 
the  patient  complains  of  a  peculiarly  disagreeable  taste,  and  of  extreme 
warmth  in  the  stomach  and  bowels,  gradually  developing  into  a  violent 

*  Composition  of  rat-paste:  8  parts  of  phosphorus  are  liquefied  in  180  parts  of 
lukewarm  water,  and  poured  into  a  mortar  ;  180  parts  of  rye-meal  are  added,  and 
when  cold,  mixed  with  125  parts  of  sugar,  180  parts  of  butter,  and  some  coloring 
matter.  Both  and  Kingeisen's  rat  poison  is  composed  of  phosphorus  and  arsenic. 
It  has  caused  death  (Medical  Times  and  Gazette,  Dec.  1st,  1855,  p.  560.) 
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burning  pain.  Phosphorescent  eructations,  having  a  garlic  odor,  may  be 
observed.  Vomiting  and  purging  are  not  unfrequent,  the  vomit  being 
generally  dark-colored,  and  having  the  peculiar  phosphorus  odor.  The 
pulse  is  weak,  the  temperature  low,  the  pupils  dilated,  the  thirst  intense, 
the.  abdomen  distended,  the  extremities  cold,  and  the  iutellect  clear. 

For  a  time  the  patient  will  probably  rally,  and  be  apparently  fast  re- 
covering, when,  about  the  third  to  the  fifth  day,  jaundice,  with  retention 
of  urine,  and  possibly  delirium,  will  set  in.  In  twelve  out  of  sixteen  cases 
jaundice  is  recorded.  The  relapse  is  usually  sudden,  and  the  patient  will, 
in  all  probability,  die  within  forty-eight  hours  from  its  occurrence,  either 
comatose  or  in  convulsions.  In  one  or  two  cases  paralysis  has  occurred, 
the  action  of  the  poison  on  the  nervous  and  genital  system  being  generally 
well  marked.     Recovery  is  comparatively  very  rare. 

The  time  of  death  varies.  One  case  is  recorded  where  it  occurred  in 
half  an  hour,  one  in  thirteen  hours,  one  in  twenty  hours,  and  several  other 
cases  in  times  varying  from  two  to  twelve  days;  from  the  third  to  the 
seventh  day  being  the  most  common. 

The  quantity  necessary  to  destroy  life  may  be  judged  of  from  the  follow- 
ing cases.  A  child  died  after  sucking  two  matches,  or  a  quantity  equal  to 
about  the  one-fiftieth  of  a  grain;  one-eighth  of  a  grain  killed  a  woman, 
and  1.5  grains  a  man,  in  twelve  hours.  On  the  other  hand,  Dr.  Wormley 
records  a  case  of  recovery  after  a  child  had  swallowed  a  teaspoonful  of 
phosphorus  paste,  and  Dr.  Taylor  one  of  recovery  after  a  child  had  sucked 
three  hundred  matches.  The  authors  have  found  0.5  grain  of  phosphorus 
will  kill  a  dog.  Dr.  Pereira  asserts  that  Chabert,  the  celebrated  "  Fire 
King,"  could  swallow  sixteen  grains  of  phosphorus  without  incon- 
venience (!  !). 

Treatment. 

The  treatment  is  comparatively  simple,  for  there  is  no  chemical  antidote 
for  the  poison.  To  get  it  out  of  the  stomach  therefore,  as  soon  as  possible, 
is  the  one  great  indication.  If  the  patient  is  seen  soon  after  the  poison  has 
been  taken,  the  stomach-pump  may  be  used ;  otherwise,  an  emetic  of  sul- 
phate of  zinc  is  best.  Some  thick  diluent,  such  as  magnesia  or  chalk, 
mixed  in  gruel,  should  be  freely  administered,  in  order  both  to  suspend  the 
fragments  of  the  poison,  thus  protecting  them  from  oxidation  as  well  as  to 
neutralize  their  acid  products.  Alkaline  drinks  may  be  given  freely ; 
whilst,  if  the  poison  has  had  time  to  reach  the  intestines,  a  free  purge  should 
be  administered.  But  note  particularly  that  no  oil  or  fatty  matters  mud  be 
given,  for  they  dissolve  phosphorus,  and  so  aid  its  absorption. 

M.  Perronne  strongly  recummends  turpentine  in  cases  of  phosphorus  as 
well  as  in  pyrogallic  acid  poisoning.  His  experiments  have  been  repeated 
and  confirmed  by  Kohier  and  Schimpf.  ("  British  Medical  Journal,"  Feb- 
ruary 4th,  .1871,  p.  123 ;  "  St.  Andrews  Med.  G.  Trans.,"  vol.  v,  p.  53.) 

Animal  charcoal  has  been  also  recommended,  from  its  power  of  absorb- 
ing free  phosphorus.     (Eulenberg  and  Vohl.) 

Transfusion  of  blood  is  recommended  if  the  case  becomes  desperate. 
The  experiments  of  Drs.  Eulenberg  and  Landois  seem  to  show  that,  even 
in  extreme  cases,  life  may  by  this  means  be  prolonged.  ("  British  Medical 
Journal,"  July  27th,  1827,  p.  71.) 

Professor  Bellini  ("  Brit,  and  For.  Medico-Chirurgical  Review,"  1870, 
p.  25),  in  a  valuable  paper  on  antidotes  to  phosphorus,  speaks  favorably  of 
the  nitrate  of  silver.  Three  grains  of  nitrate  of  silver  are  necessary  for  the 
neutralization  of  one  of  phosphorus.  Phosphorus  in  the  presence  of  nitric 
acid  and  oxide  of  silver,  produces  an  insoluble  compound  of  silver  and 
phosphorus,  which  is  unaffected  by  weak  acids  or  by  the  acids  of  the  stomach. 
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Physiological  Action. 

The  physiological  action  of  phosphorus  as  a  poison  has  been  a  subject 
of  some  discussion,  and  may  be  considered  here.  Some  hold  that  its  poison- 
ous action  is  due  to  its  conversion  into  phosphorous  acid,  the  oxidation 
being  effected  at  the  expense  of  the  oxygen  of  the  blood.  With  this  view, 
it  has  been  recommended  that  all  the  water  that  is  used  in  making  the 
mucilaginous  drinks  in  which  to  suspend  the  magnesia  or  chalk,  or  even 
the  water  that  is  given  to  relieve  thirst,  should  be  boiled,  in  order  to  get 
rid  of  the  dissolved  oxygen.  Similarly,  Perronne's  explanation  of  the  action 
of  turpentine  as  an  antidote,  is  its  power  of  preventing  internal  combus- 
tion. On  the  other  hand,  it  is  held  that  phosphorus  is  a  true  blood-poison, 
capable  of  being  absorbed,  and  remaining  unaltered  even  after  absorption. 
The  fact  that  the  urine  in  poisoning  by  phosphorus  has  more  than  once 
been  noticed  to  be  luminous,  somewhat  confirms  this  view.  And  hence  the 
exactly  opposite  line  of  treatment  has  been  suggested.  Dr.  Percy  ("Prize 
Essay,")  1872)  advocates  turpentine  as  an  antidote,  but  states  that  the  old 
oil  only  is  antidotal,  accounting  for  the  circumstance  by  the  fact  that  the 
old  oil  has  already  absorbed  oxygen.  He  even  urges,  as  of  great  service, 
inhalations  of  oxygen,  and  the  gradual  introduction  into  the  stomach,  by 
means  of  an  elastic  tube,  of  highly  oxygenated  water. 

Post- Mortem  Appearances. 

The  appearances  usually  found  after  death  are  those  of  a  corrosive  irri- 
tant poison,  but  they  are  somewhat  variable,  the  variations  being  largely 
dependent  on  the  form  in  which  the  poison  was  taken.  In  some  cases  no 
special  morbid  appearances  have  been  noted. 

The  skin  usually  has  a  peculiar  yellow  icteric  appearance.  On  opening 
the  abdomen,  black  spots  or  patches  may  be  observed,  and,  possibly,  lumi- 
nosity of  the  stomach  or  other  parts  will  be  apparent.  The  stomach  and  in- 
testines will  usually  be  found  inflamed,  and  occasionally  gangrenous,  here 
and  there  marked  with  either  large  or  small  ecchymosed  patches,  some 
being  apparently  in  a  state  of  ulceration.  Small  vesications  of  the  mu- 
cous membrane  are  recorded.  Perforation  of  the  stomach  has  been  no- 
ticed. Black  spots  and  patches  are  also  commonly  found  both  on  the  skin 
and  on  the  pleura  and  pericardium.  The  mesenteric  glands  are  usually 
found  to  be  very  soft,  and  to  break  down  with  the  merest  touch.  Blood 
is  often  found  in  the  bladder,  intestines,  and  pleural  cavity.  The  mucous 
membranes  throughout  the  entire  body  are  generally  discolored  and  soft- 
ened. The  heart  is  usually  discolored,  empty,  and  contracted,  but  some- 
times will  be  found  to  contain  a  small  quantity  of  fluid  blood.  The  blood 
is  commonly  dark,  and,  although  fluid,  syrupy  in  consistence.  In  phos- 
phorus poisoning  the  blood-corpuscles  are  said  to  undergo  Complete  disin- 
tegration. (Dr.  Percy.) 

It  has  been  stated  that  the  acute  yellow  atrophy  of  primiparous  single 
women  is  generally  due  to  phosphorus  poisoning. 

One  singularly  uniform  post-mortem  appearance  is  the  fatty  change  dis- 
coverable in  the  liver,  and  sometimes  accompanied  with  atrophy,  as  well  as 
in  other  soft  organs,  such  as  the  kidneys,  the  glands  of  the  stomach,  the 
heart,  the  muscles,  and,  at  times,  the  aorta.  This  fatty  degeneration  pro- 
duced by  phosphorus  was  first  noticed  by  Dr.  Lewin,  of  Berlin.  His  ex- 
periments on  dogs  were  entirely  confirmatory  of  the  records  of  autopsies. 
However  emaciated  the  animal,  Dr.  Lewin  found  fatty  degeneration  a 
constant  after-death  appearance  of  poisoning  by  phosphorus.     No  doubt 
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this  fat  is  produced  by  the  decomposition  of  the  albumen  in  the  viscera. 
("  British  Med.  Journal,"  Dec.  26th,  1863,  p.  690.)  These  facts  have  been 
further  investigated  by  Voit  and  Bauer,  who  found  similar  fatty  changes 
produced  by  phosphorus  in  dogs  that  had  been  previously  starved.  We 
must,  however,  remember  that  fatty  degeneration  is  occasionally  found, 
although  in  a  much  less  degree,  in  cases  of  poisoning  by  other  substances, 
such  as  ammonia,  alcohol,  etc.  Lewiu  further  noticed  that  phosphorus 
produced  a  peculiar  affection  of  the  kidneys,  and  that,  during  life,  in  these 
cases,  the  urine  was  generally  albuminous.  The  urea  excreted  seems  to 
be  increased,  whilst  the  oxygen  taken  in,  and  the  carbonic  acid  given  off, 
is  said  to  be  lessened. 


Chronic  Phosphorus  Poisoning. 

The  Lucifer  Disease. 

This  disease  was  first  investigated  by  Lorindser  of  Wieden  (1845),  and 
afterwards  by  Heyfelder  (Nureuburg),  Strohl  (Strasbourg),  Dupasquier 
(Lyons),  Helft  (Berlin),  Koussel  (Paris),  Von  Bibra  and  Geist  (Nuren- 
burg),  Taylor  (Nottingham),  Letheby,  Simon,  and  Stanley  (London). 
(See  "  Lancet,"  vol.  i,  1850,  p.  41.) 

The  lucifer  disease  specially  attacks  weakly,  scrofulous  subjects  engaged 
in  either  the  dipping,  the  drying,  or  the  packing  of  the  matches. 

In  the  manufacture  of  lucifer  matches  the  wooden  splinters  are  first 
coated  with  some  material  to  render  them  easy  of  ignition,  such  as  sulphur 
or  paraffin.  They  are  then  dipped  on  a  ivurm  iron  plate  coated  with  a 
phosphorus  composition,  consisting  of  chlorate  of  potash,  gum,  glue/phos- 
phorus, and  some  coloring  matter.  During  this  process,  supposing  even 
that  the  phosphorus  composition  does  not  fire  (which  is  no  uncommon 
thing),  a  quantity  of  acid  fumes  are  continually  evolved.  The  matches 
are  then  dried,  and  here  again  the  evolution  of  the  deleterious  phosphorus 
oxides  continues. 

The  evil  effects  of  these  vapors  are  rarely  immediate,  although  occasion- 
ally bronchial  and  gastric  discomfort  will  be  complained  of  very  soon  after 
commencing  work.  In  one  case  recorded  by  Pluskal,  it  occurred  after  a 
very  slight  exposure.  But  more  often  months,  and  sometimes  even  years, 
will  elapse  before  any  symptoms  of  illness  arise.  Cases  where  2i  years 
(Stanley),  3i  years  (Geist),  6  years  (Dr.  Taylor),  and  even  12  years  (Tay- 
lor and  Simon),  are  recorded.  The  first  thing  complained  of  will  probably 
be  increasing  weakness  and  fatigue,  with  griping  pains  in  the  abdomen, 
and  diarrhoea.  After  a  time  an  intermittent  toothache  will  torment  the 
patient.  The  teeth  on  examination  will  be  found  to  be  carious,  the  gums 
swollen,  and  daily  more  and  more  retiring  from  the  teeth,  with  possibly 
pus  of  an  offensive  nature  issuing  from  them.  Possibly  the  glands  of  the 
neck  will  appear  more  or  less  inflamed.  After  a  time  the  jaw  becomes 
exposed,  and  will  be  found  rough  and  diseased.  The  general  system  usu- 
ally suffers  severely,  and  unless  the  bone  exfoliates,  or  is  removed  by  oper- 
ation, death  is  almost  certain.  The  length  of  time  the  disease  lasts  varies. 
In  some  cases  it  is  only  a  few  weeks,  whilst  in  others  it  torments  the  pa- 
tient for  years. 

In  the  majority  of  the  cases  the  lower  jaw  is  the  seat  of  the  disease. 
In  Dr.  Loriudser's  22  cases,  9  were  affected  in  the  upper  jaw,  12  in  the 
lower,  and  1  in  both.  In  15  cases  recorded  by  Von  Bibra  and  Geist,  5 
were  in  the  upper  jaw,  9  in  the  lower,  and  1  in  both.     In  the  8  cases  of 
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Neuman's,  3  were  in  the  upper,  4  in  the  lower,  and  1  in  both.     Of  the 
54  cases  recorded,  therefore — 

27  were  in  the  lower  jaw. 
22  were  in  the  upper  jaw. 
5  were  in  both. 

As  to  the  cause  of  the  disease,  both  Dupasquier  and  Stanley  were  of 
opinion  that  it  depended  on  the  contamination  of  the  phosphorus  that  was 
used  with  arsenic,  whilst  most  investigators  consider  that  the  effects  are 
produced  by  the  irritating  fumes  of  the  phosphorus  oxides,  and  possibly 
by  the  ozone.  The  action,  it  is  generally  believed,  is  in  the  first  instance 
merely  local.  It  is  a  well-known  fact  that  the  disease  does  not  occur  until 
one  or  more  of  the  patient's  teeth  have  become  carious.  The  periosteum 
thus  exposed  is  acted  upon  by  the  saliva  in  which  the  acid  fumes  are  dis- 
solved. And  this  is  no  doubt  the  reason,  the  saliva  being  brought  into 
contact  with  the  lower  jaw  by  gravitation,  why  it  is  generally  affected. 
But  the  action,  although  local,  is  more  than  local — the  sallow  look,  the 
gastric  disturbance,  the  nervous  irritability,  the  eruption  on  the  skin,  the 
falling  off  of  the  hair,  the  frequent  occurrence  of  tubercular  deposit,  the 
black  condition  of  the  blood,  and  the  enormous  increase  of  phosphates  in 
the  urine,  indicate  that  the  action  is  due  to  the  actual  absorption  of  the 
poison  into  the  system. 

It  has  been  noticed  further  that  women  who  work  in  phosphorus  manu- 
factories very  often  miscarry.     ("  Lancet,"  Oct.  16th,  1858.) 

The  following  precautionary  measures  should  be  recommended : 

1.  Cleanliness.  Before  leaving  the  factory  the  clothes  should  be  changed,, 
and  the  hands  and  face  washed  in  a  slightly  alkaline  liquid. 

2.  Alkaline  drinks  should  be  provided,  and  the  mouth  at  times  rinsed 
out  with  a  wTeak  solution  of  carbonate  of  soda. 

3.  The  workshop  should  be  well  ventilated,  which  is  best  effected  by  the 
introduction  of  several  large  shafts. 

4.  The  "  dipping "  process  should  be  done  in  a  separate  room,  so  as  to 
expose  as  few  of  the  workpeople  as  possible  to  the  fumes. 

5.  Saucers  fidl  of  turpentine  should  be  placed  about  the  factory,  so  that 
the  vapor  may  be  thoroughly  diffused  throughout  the  room.  The  action 
of  hydrocarbons  has  been  already  alluded  to. 

6.  The  evil  may  be  entirely  remedied  by  the  use  of  the  red  phosphorus 
instead  of  the  yellow  phosphorus  in  matchmaking. 

Tests  for  Phosphorus. 

1.  Its  Odor. — This  can  be  recognized  in  exceedingly  dilute  solutions. 

2.  Its  Property  of  Fuming  in  the  Air  and  Shining  in  the  Dark. — These 
effects  only  become  manifest  when  the  phosphorus  is  examined  in  the  dry 
state,  or  in  solution  in  water,  vinegar,  or  the  fixed  oils,  the  effects  being 
intensified  by  the  application  of  heat.  It  is  not  manifest  when  the  phos- 
phorus is  dissolved  in  ether,  bisulphide  of  carbon,  alcohol,  turpentine,,  or 
the  volatile  oils,  until  the  solvent  has  completely  evaporated. 

The  criminal  admixture  of  phosphorus  with  food  has  more  than  once 
been  discovered  by  its  luminosity.     ("Ann.  d'Hygiene,"  1870,  2,  203.) 

3.  Its  Faculty  of  Evolving  Ozone,  etc.,  in  Damp  Air. — This  may  be  known 


by 


(a)  A  solution  of  nitrate  of  silver  on  white  paper  being  blackened. 

(/3)  Starch  and  iodide  of  potassium  on  white  paper  being  turned  blue. 

(j)  Litmus-paper  being  first  reddened  and  then  bleached. 

(<?)  The  protosalts  of  mauganese  being  discolored. 
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4.  The  Color  of  the  Flame  and  the  Products  oj  its  Combustion. — It  gives 
a  bright  yellow  light  when  burnt,  and  produces  a  white  smoke.  (Phos- 
phoric anhydride.) 

5.  Its  Action  on  certain  Metallic  Compounds. 

(«)  Solid  phosphorus  reduces  gold,  silver,  copper,  etc.,  from  their 
solutions. 

(/?)  Nitrate  of  silver  gives  a  black  precipitate,  with  a  solution  of  phos- 
phorus ;  sulphate  of  copper  a  brown  precipitate ;  and  mercuric 
chloride  a  yellow  precipitate. 

6.  Its  Conversion  into  Phosphoric  Acid. 
To  effect  this  proceed  as  follows : 

Boil  the  phosphorus  in  a  retort  with  twelve  or  fourteen  times  its  weight 
of  dilute  nitric  acid  (sp.  gr.  1200).  The  materials  that  distil  over  must 
be  poured  back  into  the  retort  from  time  to  time,  until  the  whole  of  the 
phosphorus  be  dissolved.  Evaporate  the  solution  nearly  to  dryness,  and 
dissolve  the  residual  phosphoric  acid  in  water.  The  solution  is  acid  to 
litmus-paper. 

A  solution  boiled  for  some  time,  and  just  rendered  neutral  with  ammo- 
nia, gives : 

(a)  With  nitrate  of  silver  a  yellow  precipitate  (AgP04),  or  under  some 
circumstances,  a  white  precipitate  (AgP03). 

(A  yellow  precipitate  is  also  produced  by  nitrate  of  silver  with  neutral 
solutions  of  arseuious  acid,  but  the  precipitate  is  crystalline,  and  when 
heated  in  a  reduction-tube  yields  a  sublimate  of  octahedral  crystals  of 
arsenious  acid.) 

(/3)  Ammonia  and  Sulphate  of  Magnesia. 

Produce  a  white  precipitate  of  ammouio-magnesic  phosphate 

(H4N,  MgP04  -f  6H30), 

soluble  in  free  acids.  Collect  and  wash  the  precipitate.  Dry,  ignite,  and 
weigh  (=Mg,P10T). 

100  grains  =  28  grains  of  free  phosphorus. 

(A  similar  precipitate  is  produced  with  arsenic  acid,  and  is  soluble  in 
acetic  acid.  It  may  be  known  from  the  phosphoric  acid  solution  by  nitrate 
of  silver  giving  a  reddish-brown  precipitate  with  arsenic  acid,  and  a  yellow 
precipitate  with  phosphoric  acid.) 

(j)  Molybdate  of  Ammonia  (Sonnenschein). 

(The  test  is  prepared  by  dissolving  1  part  of  molybdic  acid  in  8  parts 
of  ammonia  solution,  and  20  parts  of  nitric  acid.) 

A  yellow  precipitate  of  phospho-molybdate  of  ammonia  is  produced. 

Toxicological  Analysis. 

In  conducting  a  toxicological  examination,  it  must  be  remembered  that 
free  phosphorus  will  probably  not  be  found  if  the  patient  has  survived  for 
several  days,  or  even  if  the  examination  be  long  delayed  after  death.  In 
one  case  where  a  girl  died  six  days  after  taking  the  poison,  and  in  another 
where  after  death  twenty-three  days  had  passed  before  the  analysis  was 
commenced,  no  signs  of  phosphorus  were  found. 

(1)  Note  the  odor,  whether  it  is  like  garlic  or  not.  Remember  that  the 
smell  of  phosphorus  may  be  obscured  by  other  highly  odorous  bodies. 

(2)  Examine  as  to  the  presence  or  absence  of  luminosity.     If  white 
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fumes*  are  evolved,  note  their  action  on  pieces  of  white  paper  moistened 
either  with  nitrate  of  silver  or  with  starch  and  iodide  of  potassium  (p.  91). 

(3)  Pour  the  contents  of  the  stomach  out  into  a  very  shallow  vessel, 
and  spread  the  more  solid  portions  in  a  thin  layer  on  a  plate.  In  this 
way  any  particles  of  phosphorus,  however  minute,  will  be  detected  by 
their  appearing  luminous.  Always  examine  the  materials  in  a  dark  room, 
so  that  the  luminosity  may  be  better  seen.  If  you  find  pieces  of  phos- 
phorus, weigh  and  preserve  them  in  wyater. 

(4)  Carefully  search  for  any  fatty  matters  that  may  contain  phosphorus. 

(5)  Carefully  examine  the  stomach  and  alimentary  canal  for  pieces  of 
lucifer  matches,  and  for  such  coloring  matters  as  Prussian  blue,  etc.,  that 
are  used  both  in  their  manufacture,  and  in  that  of  rat  pastes. 

(6)  Several  methods  of  detecting  phosphorus  in  organic  solutions  have 
been  proposed. 

I.  (Method  of  Lipowitz.) 

This  depends  on  the  property  possessed  by  sulphur  of  combining  with 
free  phosphorus  when  heated  with  it. 

The  contents  of  the  stomach  are  to  be  acidulated  with  sulphuric  acid. 
Small  lumps  of  sulphur  about  the  size  of  a  bean  are  then  to  be  put  into  a 
retort  with  the  acid  contents,  heat  applied,  and  the  distillate  collected. 
Boil  for  at  least  one  hour. 

A.  Remove  and  wash  the  pieces  of  sulphur. 

(1)  Note  their  odor,  whether  like  garlic  or  not. 

(2)  Note  whether  they  appear  luminous  in  the  dark. 

(3)  Heat  them  with  strong  nitric  acid,  and  evaporate  the  liquid  to  a 
small  bulk ;  neutralize  with  ammonia,  and  estimate  the  phosphoric  acid 
present  by  adding  sulphate  of  magnesia,  collecting,  drying,  igniting,  and 
weighing  the  precipitate  (Mg2P207). 

B.  Examine  the  distillate  similarly  for  phosphoric  acid. 

Lipowitz  states  that  by  this  method  he  could  detect  one  part  of  phos- 
phorus in  140,000  parts  of  an  organic  liquid.  We  have  not  ourselves  been 
able  to  obtain  satisfactory  results  with  so  small  a  quantity  as  this,  although 
we  believe  the  method  is  reliable. 

II.  (Method  of  Dusart  and  Fresenius.) 

This  process  depends  on  the  power  of  nascent  hydrogen  to  combine  with 
phosphorus  to  form  phosphoretted  hydrogen  (PH3),  which  in  the  dark  is 
luminous,  and  sometimes  inflammable. 

Hydrogen  is  to  be  set  free  by  the  action  of  dilute  sulphuric  acid  on 
zinc,  and  the  organic  mixture  containing  the  phosphorus  cautiously  added. 

Note— 

(a)  The  flame  produced  when  the  gas  is  burnt  at  the  jet  is  of  an 

emerald  green  color. 
(/J)  The  gas  gives  a  black  precipitate  when  passed  into  a  solution  of 

nitrate  of  silver. 
(y)  It  gives  a  black  precipitate  passed  into  a  solution  of  chloride  of 

mercury. 

III.  (Method  of  Mitscherlich.) 

The  organic  liquid  is  to  be  distilled  in  the  dark,  with  a  little  dilute  sul- 
phuric acid,  which  neutralizes  any  ammonia  generated  during  putrefaction, 
and  the  vapors  conducted  through  a  tube  kept  well  cooled  with  running 
water,  and  the  end  of  which  passes  into  a  receiver  (Fig.  8).     The  phos- 
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phorous  vapor  will  condense  in  the  tube,  and  will  be  there  seen  to  be 
luminous.     The  distillation  must  be  carried  to  dryness. 

Note  the  results  in  this  experiment  as  follows: 

1.  The  luminosity  of  the  vapor  in  the  tube. 

2.  The  garlic  odor  of  the  distillate. 

3.  Examine  the  distillate  for  minute  globules  of  phosphorus. 

4.  Treat  the  distillate  with  about  two  drachms  of  nitric  acid.  Concen- 
trate to  a  small  bulk,  and  estimate  the  phosphorus  by  adding  ammonia 
and  sulphate  of  magnesia. 

5.  Lastly,  drench  what  remains  in  the  flask  with  its  own  bulk  of  dilute 
nitro-hydrochloric  acid  (1  part  of  nitric,  2  of  hydrochloric,  and  4  of  water), 
and  distil  to  dryness.     The  distillate,  with  a  few  drops  of  nitric  acid,  is  to 

Fig.  8. 


be  evaporated  to  a  small  bulk,  and  the  phosphoric  acid  estimated  by  the 
addition  of  ammonia  in  excess,  and  sulphate  of  magnesia  as  already  de- 
scribed, drying,  igniting,  and  weighing  the  precipitate  of  pyrophosphate  of 
magnesia. 

We  have  obtained  excellent  results  by  this  method  with  less  than  -^th 
of  a  grain  of  phosphorus  in  5  ounces  of  organic  liquid.  If  phosphores- 
cence is  noticed  it  is  decisive  of  the  presence  of  free  phosphorus.  Unless 
phosphorescence  is  noted,  or  globules  of  phosphorus  are  found,  we  should 
be  cautious  in  drawing  hasty  conclusions  from  the  mere  presence  of  a  trace 
of  phosphoric  acid  in  the  distillate. 

The  phosphorescence  may  often  be  detected  by  merely  boiling  the  or- 
ganic matter  in  a  glass  retort. 

6.  It  is  important  to  remember  that  the  luminosity  is  destroyed  by  alco- 
hol, ether,  and  turpentine  vapors  (the  two  former  soon  passing  off),  as  well 
as  by  iodine,  calomel,  corrosive  sublimate,  and  metallic  sulphides,  in  the 
presence  of  free  sulphuric  acid. 

It  is  always  advisable,  if  possible,  in  phosphorus  poisoning  to  examine 
the  urine,  as  the  existence  of  large  quantities  of  earthy  and  alkaline  phos- 
phates will  be  important.     To  do  this,  proceed  as  follows: 


CASES    OF    POISONING    BY    PHOSPHORUS.  95 

Collect  the  urine,  acidulate,  if  there  is  a  precipitate,  with  hydrochloric 
acid.  Add  a  solution  of  sulphate  of  magnesia  and  excess  of  ammonia. 
Filter  immediately,  dry,  ignite,  and  weigh.* 

Remember  that  phosphorus  is  a  constant  constituent  of  animal  solids 
and  fluids  : 

Flesh  contains  about     .         .         .         .0.1    per  cent,  of  phosphates. 

Blood         "  "         ....     006  " 

Liquid  albumen  contains  about   .         .     0.2  " 

Milk  contains  about      .         .         .         .0  25  " 

Cheese       "  "         .         .         .         .0  06  " 

Peas  "  ....     03  " 

Potatoes    "  "         ....     006  " 

Bread         "  "  0.1  " 

Bones         "       from       ....  20.  to  60.     " 

The  drj^  residue  of  urine  contains  from     7.  to  10.     " 

Lastly,  note  the  most  conclusive  results  in  the  search  for  phosphorus  are 
to  be  found  in  the  odor,  the  luminosity,  the  products  of  the  combustion, 
and  the  products  of  the  distillation. 

Cases  of  Poisoning  by  Phosphorous. 

CASE  1.— "Lancet,"  September  14th,  1844,  p.  754  (Mr.  Reedal).  Male:  set.  10.  A  quantity  of  phos- 
phorus given  by  a  quack,  and  supposed  to  be  the  cause  of  death.  None  had  been  taken  for  ten 
days  before  death. 

Symptoms. — Convulsions,  stupor,  insensibility. 

Result. — Death. 

Post-mortem. — Brain  congested  in  parts ;  lungs  congested ;  lining  membrane  of  the  heart  red;  mucous 
membrane  of  stomach  softened,  and  much  inflamed. 

CASE  2.— "Lancet,"  June  12th,  1869,  p.  836  (Mr.  Kay).  Female:  set.  32.  sj.  of  James's  phosphor 
paste. 

Symptoms—  Pain,  vomiting,  perfect  consciousness:  pulse  90;  death. 

Result. — Death  in  two  days. 

Post-mortem. — (Esophagus,  stomach,  and  intestines  mahogany  color;  lungs  congested  ;  both  sides  of 
heart  full  of  blood. 

CASE  3.—"  Lancet,"  August  5th,  1871,  p.  189  (Dr.  Anderson).    Female  :  set.  2.    Sucked  20  matches. 

Symptoms — In  forty-eight  hours  became  drowsy,  which  continued  for  twenty  hours  Turpentine 
was  administered  ;  vomiting,  pain,  and  thirst  came  on.  On  the  fifth  day  the  child  became  uncon- 
scious, with  vomiting  and  convulsions.  Died  on  the  seventh  day.  (The  mother,  after  she  discovered 
the  accident,  gave  the  child  a  dose  of  castor  oil.) 

Result. — Death  on  seventh  day. 

Post-mortem. — Body  yellow;  heart,  lungs,  kidney,  spleen,  normal;  the  liver  large,  and  distinct 
traces  of  fatty  degeneration;  alliaceous  odor  noticed  on  opening  the  stomach,  which  was  very  con- 
gested ;  ileum  also  congested. 

CASE  4. — "  Virchow  Jahresber.,"  1868,  p.  811.    Sucking  matches. 

Symptoms. — Stools  of  a  green  color  ;  peculiar  odor  in  breath,  perspiration,  and  urine. 

Result. — Death  in  eleven  days. 

Post-mortem. — Mucous  membrane  of  oesophagus,  anterior  part  of  pharynx  and  epiglottis  destroyed  ; 
that  of  stomach  and  duodenum  intact;  the  white  blood-corpuscles  increased  in  quantity,  and  the 
red  diminished;  fatty  changes  in  liver  and  spleen. 

CASE  5. — "Edinburgh  Monthly  Journal,"  October,  1860.  Female:  set.  26.  Lucifer  matches  taken 
in  coffee. 

Symptoms. — An  emetic  was  given  in  one  hour;  no  pain,  or  purging;  on  the  fourth  day  febrile 
symptoms  set  in,  with  jaundice  and  bloody  vomiting;  vomited  matters  appeared  luminous. 

Result. — Death  in  seven  days. 

Post-mortem. — No  inflammation  of  stomach,  gullet,  or  small  intestines  ;  one  red  patch  was  found 
in  the  csecuni,  and  one  in  the  colon  ;  brain  congested ;  bloody  effusions  in  the  chest  and  abdomen. 

CASE  6. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  243  (Mr.  Parsons).  Female.  A  quantity  of 
phosphorus  paste. 

Symptoms. — Thirst,  and  phosphorus  odor  of  breath,  but  no  well-marked  symptoms  until  the  fifth 
day,  when  purging  and  sickness  came  on. 

Result — Death  in  six  days. 

Post-mortem. — Body  putrefied  rapidly ;  soon  became  livid,  the  finger-nails  appearing  very  blue. 

*  A  curious  case  is  recorded  in  the  Lancet,  1845,  vol  ii,  p.  503,  by  Dr.  Collier, 
of  a  man  who  was  poisoned  by  drinking  bis  own  urine  for  nine  days,  which  he  was 
advised  to  do  by  an  old  woman. 
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CASE  7.— "Lancet,"  June  13th,  1857,  p.  GOO  (Dr.  Bingley).  Male:  set.  50.  A  quantity  of  phosphorus 
paste. 

Symptoms. — Found  dead  in  the  morning,  after  having  been  seen  well  at  noon  the  day  before. 

Result. — Death. 

Post-mortem.— Great  muscular  rigidity  ;  brain  congested  ;  heart  nearly  empty  and  flaccid  ;  por- 
tions  of  mucous  membrane  destroyed  in  gullet,  stomach,  and  small  intestines.  On  opening  the 
stomach  a  white  vapor  escaped,  having  a  phosphorus  odor. 

CASE  8. — "Lancet,"  April  13th,  1867,  p.  459  (Dr.  Habershon).  Female.  Rat  poison  mixed  with 
water  (  =to  about  three  grains  of  phosphorus). 

Symptoms. — Breath  phosphorescent;  vomiting  and  purging,  which  ceased  in  two  hours;  jaundice 
on  fifth  day,  with  severe  pain  in  loins;  abdomen  distended;  liver  enlarged;  urine  albuminous; 
temperature  low  (89  8°) ;  died  on  the  fifth  day. 

Result.— Death  on  fifth  day. 

Post-mortem. — Fatty  degeneration  of  liver,  kidneys,  pancreas,  heart,  gastric  follicles,  and  spleen; 
degeneration  of  voluntary  muscular  fibres. 

CASE  9.— "British  Medical  Journal,"  November  30th,  18G7,  p.  500  (Dr.  Reith).  Female:  at.  21. 
Phosphorus  paste  ;  two  doses  taken  at  an  interval  of  forty-eight  hours. 

Symptoms. — In  eight  hours  after  the  last  dose  severe  vomiting  and  purging  came  on  ;  continued  to 
get  better  for  four  days,  and  at  the  end  of  the  fourth  day  died  suddenly. 

Result. — Death  on  fourth  day. 

Post-mortem. — Blood  very  fluid  ;  hemorrhagic  spots  on  the  surface  of  the  heart;  muscular  tissue 
pale  and  loaded  with  fat-cells  ;  liver  seemed  like  ''  an  aggregation  of  oil  drops." 

CASE  10  — "  British  Medical  Journal,"  October  23d,  1869,  p.  454  (Mr.  Waterhouse).  Female  :  ajt.  20. 
Id.  bottle  of  James's  phosphor  paste.     (Does  it  contain  strychnia  ?) 

Symptoms. — Became  unconscious  in  one  hour;  opisthotonos  and  tetanic  spasms  soon  set  in;  no 
Vomiting;  stomach-pump  used  ;  for  some  days  great  thirst;  urine  scanty,  and  no  appetite. 

Result. — Recovery. 

CASE  11.—"  Medical  Times  and  Gazette,"  November  19th,  1859,  p.  512.  JEt.  three  months.  Several 
matches  sucked. 

Symptoms. — Colic,  vomiting,  diarrhoea,  garlic  smell  of  breath. 

Result. — Death  in  twenty  hours. 

Post-mortem. — Stomach  very  rotten  ;  bladder  colorless  and  empty. 

CASE  12.— "Medical  Times  and  Gazette,"  November  19th,  1859,  p.  512.  Male:  set.  46.  Ate  the  paste 
of  two  boxes  of  matches. 

Symptoms. — Great  pain  and  vomiting,  but  rallied  the  next  day  so  as  to  return  to  work  ;  had  a  re- 
lapse on  second  day,  and  died  the  day  following. 

Result. — Death  on  third  day. 

CASE  13.—"  Medical  Times  and  Gazette,"  May  3d,  1862,  p.  463  (Professor  Frerichs).  Female.  Ate 
the  tops  of  one  thousand  lucifer  matches. 

Symptoms. — Jaundice;  enlargement  of  liver;  urine  albuminous;  not  much  pain,  and  no  nervous 
symptoms. 

Result. — Death. 

Post-mortem.— Blood  thin,  not  coagulated,  and  the  color  of  cherry  juice  ;  liver  enlarged  and  very 
fatty. 

CASE  14.— "Medical  Times  and  Gazette,"  October  10th,  1863,  p.  378  (Mr.  John  Dawson).  Female: 
at   27.    A  jar  full  of  phosphor  rat-paste. 

Symptoms.— Drowsiness  ;  breath  smelt  of  phosphorus;  no  pain  ;  great  thirst;  vomiting;  on  the  third 
day  the  body  was  bluish,  and  the  odor  of  phosphorus  from  the  breath  distinct;  death  sixty-three 
hours  after  admission. 

Result. — Death  on  fourth  day. 

Post-mortem. — Lungs  gorged  with  dark  blood  ;  heart  and  liver  were  both  pale  and  rotten  ;  stomach 
pale  externally;  the  mucous  membrane  was  dusky  red  at  the  cardiac  end  and  raised  in  patches; 
no  perforation  ;  intestines,  except  lower  part  of  ileum,  pale  ;  blood  thick,  and  dirty  red  in  color. 

CASE  15— "Medical  Times  and  Gazette,"  October  8th,  1864,  p.  386  (Dr.  Woodman).  Females:  19 
and  26.  Ate  a  penny  box  of  phosphorus  paste  between  them. 
,  Symptoms. — Seen  in  one  hour;  breath  was  luminous,  and  smelt  strongly  of  phosphorus;  this  lasted 
in  one  case  for  three  days;  both  had  burning  pain  in  the  mouth  and  stomach;  the  tongue  in  both 
was  very  red,  and  bare  of  epithelium;  both  had  urticaria;  both  had  hamatemesis,  and  both  had  a 
great  desire  to  sleep. 

Result. — Recovery  in  ten  days. 

CASE  16.— Beck's  "  Medical  Jurisprudence,"  vol.  ii,  p.  511.    Male.    1.5  grains. 

Result. — Death  on  the  twelfth  day. 

CASE  17.—"  Wharton  and  Stille's  Jurisprudence,"  p.  505.    ML  2^.    Sucked  eight  matches. 
Result.— Death. 

CASE  18— "Wharton  and  Stille's   Medical  Jurisprudence,"  p.  50.     Mt.  2  months.    Sucked  two 
matches. 
Result.— Death. 
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CASE  19.—"  Chemical  News,"  April,  1860,  p.  207.    Female.    Thirty  or  forty  lucifers  taken  in  milk. 

Result.— Death  in  forty-eight  hours. 

CASE  20.— "United  States  Dispensatory,"  1865,  p.  644.    Child.    Teaspoonful  of  phosphorus  paste. 
Magnesia  administered. 

Result. — Recovery. 

CASE  21.—"  Guy's  Hospital  Reports,"  1868,  p.  242  (Dr.  Taylor).    Female :  ret.  13.    Phosphorus  paste. 

Symptoms. — The  first  vomit  was  luminous;  great  pain. 

Result. — Death  on  the  sixtli  day. ' 

Post-mortem. — Ecchyinosed  patches  on  the  skin  of  the  chest  and  abdomen  ;  stomach  not  inflamed, 
hut  contained  a  thick  bloody  fluid  ;  intestines  normal ;  liver  fatty. 

CASE  22. — "Galtier's  Toxicologic,"  vol.  i,  p.  87.    Female:   set.  52.    One  grain  in*  divided  doses 
during  four  days. 

Symptoms. — Great  pain. 

Remit. — Death  in  three  days. 
■  Post-mortem. — Gullet,  stomach,  and  small  intestines  inflamed. 

CASE  23. — "British   and   Foreign   Medieo-Chirurgical   Review,"   October,  1859   (Dr.  Lewinsky). 
Female;  set.  22.    Phosphorus  composition  scraped  off  matches. 

Symptoms. — Pain  occurred  very  soon;  vomiting  of  luminous  matter;  jaundice  on  third  day;  con- 
vulsions and  coma. 

Result. — Death  on  sixth  day. 

Post-mortem. — Stomach  and  intestines  filled  with  a  blackish-brown  fluid;  bladder  contracted  and 
empty  ;  heart  contracted. 

CASE  24. — Casper's  "Forensic  Medicine,"  vol.  ii,  p.  100.    Female;  set.  20.    Three  grains  of  phos- 
phorus. 

Symptoms. — Poison  taken  at  six  in  the  evening ;  had  a  restless  night,  and  vomited  once. 

Result. — Death  in  twelve  hours. 

Post-mortem. — Luminous  vapors  issued  from  anus  and  vagina  forty-eight  hours  after  death  ;  intes- 
tines pale;  stomach  not  inflamed  ;  liver,  spleen,  kidneys,  and  bladder  congested  ;  heart  empty. 

CASE  25.—"  Med.  Chi.  Zeitung,"  1826,  vol.  iv,  p.  183  (Dr.  Flachsland).    Male :  set.  24.    Quantity  (?) ; 
taken  on  bread  with  butter. 

Symptoms. —  Pain  ;  intense  vomiting;  fragments  of  phosphorus  passed  by  bowels. 

Result. — Death  in  forty  hours. 

Post-mortem. — Stomach  and  bowels  externally  inflamed ;  mucous  membrane  of  stomach  and  in- 
testines gangrenous;  large  intestines  very  contracted;  spleen  and  kidneys  inflamed. 

CASE  26.— "  Revue  Medicale,"  1829,  vol.  iii,  p.  429.    Male.    One  grain  on  July  2d,  two  grains  on 
July  21st,  three  grains  on  July  22d. 

Symptoms. — On  the  22d  vomiting,  with  delirium;  convulsions,  and  paralysis  afterwards  set  in; 
death  took  place  on  the  29th. 

Result. — Death  on  seventh  day. 

CASE  27.— "Medical  Times  and  Gazette,"  August  30th,  1873,  p.  235.    Male.     Sucked  forty-two 
matches  =  about  eight  grains. 

Symptoms. — Severe  symptoms  in  two  hours. 

Result. — Death  in  thirteen  hours. 

Post-mortem.—  Stomach  very  pale,  but  except  one  red  patch,  there  were  no  special  post-mortem  ap- 
pearances. 

Other  Cases  of  Phosphorus  Poisoning,  See 

"British  Medical  Journal,"  January  1st,  1870,  p.  18.  (Lucifer  matches.) 
"British  Medical  Journal,"  March  5th,  1870,  p.  246.  (Lucifer  matches.) 
"Medical  Times  and  Gazette,"  July  9th,  1864,  p.  50.    (Death  from  manufacture  of  matches;  Dr. 

Letheby.) 
"Medical  Times  and  Gazette,"  December  1st,  1855,  p.  560.    (Death  from  phosphorus  rat-poison.) 
"Medical  Times  and  Gazette,"  December  22d,  1860,  p.  609.    (From  sucking  lucifers.) 
"Medical  Times  and  Gazette,"  October  19th,  1867,  p.  447.     (F.  4}^;  Dr.  Hillier.) 
"Medical  Times,"  October  21st,  1843,  p.  33.    (Various  cases.) 

"Medical  Times,"  December  19th,  1847,  p.  224.    (Salivation  and  diseased  jaw  from  fumes.) 
"British  Medical  Journal,"  April  30th,  1864,  p.  487.     (Death  from  phosphorus.) 
Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  242.    (Reg.  v.  Fisher.) 
Horn's  "  VierteJjahrsschrift,"  1866,  vol.  i,  p.  271.    (Dr.  Kessler.) 
Casper's" Wochenschrilt,"  1846,  p.  117.    (Six  grains  in  divided  doses.    Death.) 
"Ann.  d'Hygiene,"  1857,  vol.  i,  p.  422.    (Deaths  from  4.6  grains,  2.3  grains,  and  J^th  grain.) 
"Medieo-Chirurgical  Transactions,"  1867,  vol.  1.    (Case  quoted  by  Dr.  Habershon.   Death  in  thirty 

minutes.) 
"Medical  Press,"  November  15th,  1865,  p.  434. 
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CHAPTER  VII. 

THE  HALOID  ELEMENTS. 

Chlorine — Hypochlorous  acid — Bromine — Symptom? — Iodine — Symptoms — Treat- 
ment— Post-mortem  appearances — Toxicological  analysis — Iodide  of  potas- 
sium— Tests — Cases  of  poisoning— Fluorine — Manufacture  of  superphosphate. 

CHLORINE  (CI  =35.5). 

The  chief  source  of  chlorine  is  common  salt  (NaCl).  Chlorine  is  both 
an  active  deodorizer  and  a  powerful  bleaching  agent,  and  on  account  of 
these  properties  is  largely  used  both  in  the  sick-room  and  the  manufac- 
tory. Even  when  largely  diluted  with  air,  chlorine  produces,  if  inhaled, 
considerable  inflammatory  action  in  the  lungs,  air-passages,  and  eyes.  It 
is  remarkable,  however,  how  large  a  quantity  can  be  breathed  with  impu- 
nity by  those  accustomed  to  it.  We  are  told  that  the  men  constantly  at 
work  in  a  chlorine  atmosphere  never  get  fat,  or  if  fat  when  they  commence 
work  that  they  soon  get  thin,  but  that  it  does  not  shorten  their  days.  If 
the  gas  is  injected  into  the  jugular  veins  it  destroys  life  rapidly  (Nysteri 
and  Orfila),  the  blood  after  death  being  fluid  and  dark-colored.  One  part 
in  two  hundred  of  air  will  kill  a  sparrow  in  five  minutes  (Tidy).  It  has 
been  noticed  that  the  lungs  of  animals  killed  by  chlorine  are  yellow 
(Broughton).  When  injected  into  the  stomach  in  a  fluid  state  death  is 
rapid  and  the  stomach  is  found  after  death  intensely  inflamed. 

After  poisoning  by  chlorine,  the  patient  must  be  at  once  brought  into 
the  fresh  air  and  made  to  breathe  ammonia,  or  very  dilute  sulphuretted 
hydrogen,  or  ether  vapor.     The  inhalation  of  steam  is  also  beneficial. 

The  color,  odor,  and  bleaching  properties  of  the  gas  constitute  its  tests. 

Cases  of  Poisoning  with  Chlorine. 

CASE  1.— "Christison,"  p.  803,  from  "  Wibmer."     Male:  adult.    Dilute  chlorine. 

Symptoms.— Immediate  irritation  in  the  epiglottis,  windpipe,  and  bronchial  branches;  cough; 
tightness  and  pressure  in  chest;  inability  to  swallow;  difficulty  in  breathing;  severe  sneezing;  pro- 
trusion of  eyes;  swelling  of  face  ;  great  relief  was  afforded  by  breathing  a  little  sulphuretted  hydro- 
gen, and  in  one  hour  and  a  half  he  was  well. 

Result. — Recovery. 

CASE  2.—"  Lancet,"  April  27th,  1839,  p.  194.    Male  :  adult.    Dilute  chlorine. 

Symptoms.— Severe  effects,  very  much  as  above. 

Result. — Recovery. 

Hypochlorous  Acid  (HCIO). 

The  Hypochlorites  or  Bleaching  Powders. 

Chloride  of  Lime  (Bleaching  powder)  =  Chloride  and  Hypochlorite  of 
Calcium.     (CaCl2,  CaCl202).  • 

Hypochlorite  of  Sodium  (NaClO"),  Chlorinated  Soda. 

The  hypochlorites  are  largely  used  by  the  French  washerwomen  on 
account  of  their  bleaching  properties  (l'eau  de  javelle).  They  are  very 
soluble  in  water,  and  give  off  a  strong  chlorine  odor,  which  is  much  more 
marked  if  an  acid  be  added. 
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It  is  important  to  note  that  a  hypochlorite  may  prove  poisonous,  and 
vet  none  be  found  after  death  in  the  contents  of  the  stomach,  an  inert 
chloride  having  been  produced.  The  symptoms  of  poisoning  by  the 
hypochlorites  seem  to  be  irritation  of  the  alimentary  canal,  vomiting,  and 
general  wasting  of  the  body. 

In  cases  where  there  is  a  suspicion  of  their  administration,  search  must 
be  specially  made  for  stains  on  linen  and  clothes.  The  stains  on  black 
materials  are  usually  of  a  reddish-brown  color. 

In  the  manufacture  of  chloride  of  lime  (bleaching  powder)  a  little 
chlorine  will  at  times  escape  from  the  works,  and  be  a  cause  of  nuisance 
and  litigation.  It  is  either  due  to  accident  or  carelessness.  The  liquid 
muriatic  acid  which  flows  from  the  condensing  towers  at  the  alkali  works 
is  that  which  is  generally  used  for  producing  the  chlorine.  The  acid 
(gravity  1125  to  1140;  or  25  to  28,  Twaddellj  is  run  into  a  still  contain- 
ing oxide  of  manganese  and  subjected  to  heat.  The  chlorine  evolved  by 
this  means  is  passed  over  slightly  damp,  well-slaked  lime,  placed  in  layers 
three  to  six  inches  deep.  The  oxide  of  manganese  is  usually  recovered 
from  the  material  in  the  retort  'thus  preventing  it  becoming  an  annoy- 
ance), by  treating  it,  first,  with  carbonate  of  lime,  which  does  not  decom- 
pose the  chloride  of  manganese,  but  merely  serves  to  neutralize  any  free 
acid.  The  clear  supernatant  solution  of  chloride  of  manganese  is  then 
drawn  off  into  an  "oxidator,"  where  it  is  treated  with  milk  of  lime,  which 
decomposes  the  chloride  of  manganese,  and  throws  down  a  precipitate  of 
the  oxide.  This  protoxide  is  now  converted  into  peroxide  by  blowing  air 
into  the  mixture.     This  is  allowed  to  settle  and  is  then  collected. 

Chlorine  is  also  prepared  from  the  gaseous  hydrochloric  acid  from  salt 
cake  furnaces,  by  acting  upon  it  at  a  low  red  heat  with  atmospheric  air, 
by  which  means  the  hydrogen  is  oxidized  and  the  chlorine  set  free.  The 
gas,  being  first  cooled  and  dried  by  passing  it  through  a  sulphuric  acid 
scrubber,  is  then  conveyed  to  the  lime  chambers.  This  method  of  gen- 
erating chlorine  demands  care  and  attention,  as  the  high  temperature  of 
the  decomposing  apparatus  is  very  likely  to  lead  to  fissures  and  cracks  in 
the  apparatus,  and  in  this  way  to  the  escape  of  irritating  gases. 

Case  of  Poisoning  by  Hypochlorite  of  Soda  {Chlorinated  Soda). 

CASE  1.— Reese,  "Manual  of  Toxicology,"  p.  18S,  from  "Tardieu."  JEt.  6  months.  Believed  to 
have  been  administered  on  several  occasions  during  a  period  of  two  months. 

Symptoms. — Peculiar  odor  exhaled  by  breath ;  irritation  of  alimentary  canal;  vomiting;  failing 
health. 

Result. — Death. 

Post-mortem. — No  odor  in  the  stomach  of  chlorine.  The  last  dose  had  clearly  been  given  six  days 
before  death;  abnormal  amounts  of  chlorides  were  found  in  urine  and  kidneys. 

BBOMINE  (Br.  =  80). 
(Boils  at  63 c  C.     Sp.  gr.  2.966.) 

Bromine  is  largely  used  in  photography.  It  is  a  dark-red  volatile 
liquid,  having  a  very  unpleasant  odor  and  taste.  It  is  intensely  corrosive 
and  very  destructive  to  animal  tissues.  The  vapor,  which  is  given  off  at 
common  temperatures,  is  very  irritating  to  the  eyes  and  lungs  and  induces 
a  kind  of  catarrh. 

Given  internally  it  is  rapidly  converted  into  hydrobromic  acid  (HBr). 

In  a  free  state  its  color,  odor,  and  peculiar  fumes  are  its  distinctive  tests. 
It  is  not,  however,  likely  to  be  found  in  this  form  in  a  medico-legal  in- 
quiry. In  such  an  investigation  proceed  as  follows :  Filter  the  contents 
of  the  stomach  and  add  a  little  chlorine-water  to,  or  pass  a  few  bubbles  of 
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chlorine  (avoiding  an  excess)  through  the  filtrate.  Shake  the  whole  up 
with  ether  and  allow  the  mixture  to  stand  for  the  ether  to  separate,  which, 
if  bromine  he  present,  will  have  a  yellow  or  reddish  color.  Decant,  and 
after  the  addition  of  a  few  drops  of  potash  solution,  evaporate  off  and 
preserve  the  ether.  Dissolve  the  bromide  which  remains  in  the  flask  in 
water,  and  again  set  the  bromine  free  by  the  addition  of  a  little  chlorine 
water.  If  now  a  few  drops  of  starch-water  be  added,  the  yellow  bromide 
of  starch  will  be  at  once  formed. 

Injected  into  the  jugular  vein,  Barthez,  Dieffenbach,  and  Butske  noticed 
that  animals  either  die  almost  directly  or  else  recover.  Thus  adminis- 
tered, 12  grains  killed  a  dog,  and  5  grains  very  nearly  killed  a  horse, 
whilst  cases  are  recorded  of  a  dog  recovering  from  17  drops  and  a  cat 
from  12  drops,  the  leading  symptoms  when  recovery  occurred  being  sneez- 
ing, discharge  from  the  nostrils,  rigors,  and  debility. 

By  introducing  it  into  the  stomach  the  following  were  the  results: 

Barthez  found  40  to  60  drops  killed  dogs  in  four  or  five  days,  the  symp- 
toms observed  being  dilated  pupils,  sneezing  and  vomiting,  the  vomit  a 
few  minutes  after  the  administration  of  the  poison  having  no  appreciable 
odor  of  bromine.  Butske  found  5  grains  killed  a  dog  in  twenty-lour  hours 
with  convulsions.  The  stomach  and  duodenum  were  found  much  con- 
gested after  death. 

So  far  as  we  know,  there  is  no  case  of  poisoning  symptoms  being  in- 
duced by  the  use  of  Bromide  of  Potassium. 

Case  of  Poisoning  with  Bromine. 

CASE1. — "New  York  Journal  of  Medicine,"  November,  1850 (Dr.  Sayre).  Male:  aet.  24.  3j  of  bro- 
mine taken  on  an  empty  stomach. 

Symptoms. — Immediate  ditlieulty  of  respiration ;  intense  pain  in  stomach;  great  anxiety,  with 
trembling  of  hands  ;  pulse  rapid 

Result. — Death  in  seveu  hours. 

Post-mortem, — Stomach  externally  injected  ;  internally  it  was  covered  with  a  thick  black  layer,  the 
mucous  membrane  being  intensely  inflamed;  viscera  near  stomach  were  of  a  deep  yellow  color; 
peritoneal  coats  of  stomach  and  duodenum  injected;  stomach  contained  four  ounces  of  a  thick 
reddish  fluid,  having  a  bromine  smell. 

IODINE  (I  =  127). 

Iodine  is  obtained  from  the  ashes  of  sea  plants.  It  is  scaly  in  form, 
deep  violet  in  color,  and  peculiar  in  odor.  It  is  sparingly  soluble  in  water, 
more  soluble  in  certain  saline  solutions,  such  as  iodide  of  potassium,  and 
very  soluble  in  spirit.  If  a  very  strong  solution  be  applied  to  the  skin  it 
acts  as  a  corrosive,  and  stains  the  skin  yellow,  but  the  color  can  be  removed 
by  treating  it  with  an  alkali. 

The  vapor  of  iodine  is  very  irritating.  It  fuses  at  107.2°  C.  (225°  F.), 
and  boils  at  175°  C.  (347°  F.) 

Symptoms,  Dose,  etc. 

The  symptoms  of  acute  poisoning  by  iodine  are  those  of  an  irritant  and 
corrosive  poison.  There  is  immediate  pain  and  heat  in  the  throat  and 
adomen,  with  vomiting  and  purging.  The  vomit  will  probably  be  of  a 
yellow  or  brown  color,  possibly  bloody,  but  blue  or  black  if  any  starchy 
food  was  present  in  the  stomach  when  the  poison  was  taken.  The  stools 
often  contain  blood.  Giddiness  and  fainting,  with  headache  and  convul- 
sive movements  are  not  uncommon. 

Applied  externally  or  given  internally  in  small  doses,  certain  chronic 
or  secondary  effects  are  induced  (iodism).  There  is  a  general  irritability 
of  the  alimentary  canal  and  consequent  indigestion,  frequent  vomiting, 
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purging,  and  pain  in  the  stomach,  a  loaded  tongue,  an  enlarged  liver,  and 
considerable  palpitation  and  cramps.  An  increase  of  all  the  secretions 
is  usual,  whilst  salivation,  a  general  wasting  of  the  body,  and  specially  in 
the  female  absorption  of  the  breasts,  and  in  the  male  of  the  testicles,  are 
said  to  be  ordinary  symptoms.  Dr.  Rivers  believes  barrenness  to  be  in- 
duced by  the  use  of  iodine. 

As  regards  the  poisonous  dose  the  records  of  cases  are  perplexing.  Re- 
covery is  recorded  after  ten  grains  taken  in  one  dose  (Magendie),  four 
grains  taken  daily  for  fifteen  months  (Christison),  thirty  grains  taken  daily 
(Gully  and  Delissez),  twelve  grains  taken  for  eighty  days  (Kennedy),  and 
three  drachms  of  the  tincture  taken  in  one  dose  by  an  infant  (Wright). 
In  many  of  the  cases  no  symptoms  worth  recording  occurred.  On  the  other 
hand  bad  effects  are  said  to  have  resulted  from  half  a  grain  taken  three 
times  daily  for  a  week,  and  from  even  a  less  quantity.  Death  has  resulted 
from  twenty  grains  of  iodine,  whilst  recovery  is  recorded  after  a  drachm 
and  a  half,  the  symptoms  produced,  however,  being  severe.  When  death 
occurs,  it  usually  happens  within  thirty  hours  after  the  poison  has  been 
taken. 

It  may  be  well  to  note  here  that  iodine  may  be  easily  detected  in  the 
blood,  urine,  saliva,  milk  and  sweat,  even  after  a  mere  medicinal  dose. 
After  forty  minutes  it  will  be  found  in  trie  urine,  and  will  probably  not 
disappear  for  five  days.  The  iodine  is  present,  however,  not  in  the  free 
state,  but  as  hydriodic  acid,  into  which  it  is  rapidly  converted. 

Treatment. 

The  treatment  will  consist  in  the  free  administration  of  farinaceous  foods 
after  vomiting  has  been  produced  by  emetics. 

Post-mortem  Appearances. 

The  post-mortem  appearances  that  have  been  noted  are  those  of  a  cor- 
rosive irritant  poison.  Orfila  noticed  in  dogs  little  yellow  ulcers  in  the 
stomach,  whilst  the  enlargement  and  congested  state  of  the  liver  seems 
constant.  The  lungs  are  generally  found  natural.  The  brain  is  usually 
more  or  less  congested. 

Toxicological  Analysis. 

In  conducting  a  toxicological  investigation  first  of  all  filter  the  contents 
of  the  stomach,  and  if  the  filtrate  be  clear  and  colorless,  or  nearly  so,  test 
at  once  for  iodine  by  adding  a  little  starch  solution,  when,  if  iodine  be 
present,  a  blue  color  will  be  produced,  disappearing  temporarily  on-  the 
application  of  heat,  and  permanently  by  the  action  of  sulphuretted  hydro- 
gen. If,  however,  the  filtrate  be  too  dark-colored  to  allow  of  its  being  at 
once  treated  with  starch,  shake  it  up  with  its  own  bulk  of  ether,  and  after 
allowing  the  ether  to  separate,  decant  the  ethereal  solution,  and  test  this 
for  iodine.  If  this  also  fails,  the  process  suggested  for  iodide  of  potassium 
(page  102)  must  be  adopted. 

Iodide  of  Potassium  (KI  =  166). 

(Hydriodate  of  Potash.)  * 

This  salt  is  much  used  in  medicine  and  in  the  laboratory. 
It  is  prepared 

(1)  By  adding  iodine  to  a  solution  of  potash  when  iodide  of  potassium 
(KI)  and  the  iodate  of  potassium  (KI03)  are  formed 

6KHO  +  3L  =  KIO,  +  3H,0  +  5KI. 
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This  is  then  heated,  and  in  this  manner  the  oxygen  from  the  KI03  is 
driven  off. 

(2)  By  dissolving  carbonate  of  potash  in  hydriodic  acid. 

K,C03  +  2HI  =  CO,  +  H20  +  2KI. 

(The  KI  often  contains  notable  quantities  of  K,C03.) 
It  is  a  white  crystalline  solid  (cubes)  somewhat  deliquescent,  and  very 
soluble  in  water  and  alcohol. 

Symptoms.     Treatment. 

Owing  to  peculiar  idiosyncrasies,  very  small  doses  of  the  salt  (such  as 
twelve  and  even  five  grains)  have  at  times  produced  alarming  results.  By 
some  persons,  on  the  other  hand,  even  drachm  doses  will  be  taken  with  im- 
punity. Salivation  has  been  known  to  occur  from  its  exhibition  on  nu- 
merous occasions.  The  general  symptoms  produced  by  it  are  those  of 
severe  catarrh.  Sometimes,  however,  violent  abdominal  pains  with  purg- 
ing and  vomiting,  in  addition  to  the  ordinary  symptoms,  such  as  running 
at  the  nose  and  eyes,  thirst,  headache,  dyspnoea,  etc.,  have  been  noticed. 
It  has  been  stated  by  some  French  physicians  that  it  is  capable  of  acting 
as  an  abortive  (?).  In  some  cases  an  eruption  like  that  of  small-pox,  or 
a  kind  of  bullous  eruption  like  Hydroa,  is  the  result  of  medicinal  doses. 

The  treatment  must  consist  in  the  use  of  the  stomach-pump,  emetics, 
diluents,  and  such  other  remedies  as  the  case  suggests. 

Tests. 

1.  With  mercuric  chloride  (HgCl2)  a  red  precipitate  of  mercuric  iodide 
(Hgl.,)  is  formed,  which  is  soluble  both  in  excess  of  iodide  of  potassium 
and  of  the  test  solution. 

2.  With  acetate  of  lead,  a  yellow  precipitate  is  produced  of  iodide  of 
lead  (Pbl2). 

3.  Mixed  with  a  little  starch-water,  and  a  very  little  chlorine-water,  the 
blue  iodide  of  starch  is  formed.  By  warming  the  color  goes,  whilst  if  too 
much  chlorine  be  present,  chloride  of  iodine  is  formed,  and  this  is  color- 
less. 

4.  Iodide  of  potassium  is  decomposed  by  nitric  acid,  chlorine,  etc.,  iodine 
being  liberated. 

5.  Nitrate  of  silver  gives  a  yellowish-white  precipitate  of  iodide  of  silver 
(Agl)  insoluble  in  nitric  acid,  and  sparingly  soluble  in  ammonia. 

Toxicological  Analysis. 

In  organic  mixtures  Dr.  Guy  advises  that  sulphuretted  hydrogen  be 
passed  through  the  mixture  of  the  solids  and  liquids  to  convert  any  free 
iodine  into  hydriodic  acid.  Gently  heat  the  mixture  to  drive  off  any  ex- 
cess of  the  gas,  and  afterwards  add  an  excess  of  potash,  filter,  and  evapo- 
rate to  dryness.  Char  the  residue  in  a  covered  crucible,  powder,  treat  with 
water,  and  filter.  Evaporate  this  down  to  a  small  bulk,  and  then  add 
chlorine  to  set  the  iodine  free,  and  a  little  starch,  when  the  characteristic 
blue  color  will  appear. 

Cases  of  Poisoning  by  Iodine. 

CASE  1.— "Medical  Times  and  Gazette,"  December  28th,  1861,  p.  669  (Dr.  Bambridge).  Female: 
ffit.  50.  3j  of  tincture  of  iodine  by  mistake  for  black  draught  (=  5ss.  of  iodine),  taken  on  empty 
stomach. 

Symptoms. — Instant  burning  pain  ;  emetics  were  given  directly ;  great  debility ;  loss  of  taste. 

Result. — Recovery. 


CASES    OF    POISONING    BY    IODINE.  103 

CASE  2.— "Medical  Times  and  Gazette,"  November  oth,  1864,  p.  488  (Dr.  Gillespie).  Male:  set.  17. 
Iodine  applied  to  enlarged  glands,  the  patient  suffering  at  the  time  from  remittent  fever. 

Symptoms. — In  five  hours  vomiting  and  purging  of  a  yellow  fluid  came  on  ;  pain,  and  suppression  of 
urine ;  mind  clear  to  the  last. 

Result. — Death  in  thirty  hours. 

Post-mortem. — Brain  somewhat  congested  ;  liver  large  and  congested  ;  gall-bladder  full  of  dark  bile  ; 
stomach  and  intestines  had  ecchymosed  spots  upon  them;  urine  contained  iodine. 

CASE  3.—"  Provincial  Journal,"  June  30th,  1847,  p.  356.    Female.     5,i  of  iodine  in  Sj  of  spirit. 

Symptoms.— Almost  immediate  pain  in  throat  and  stomach  ;  retching  and  vomiting;  eyes  suffused 
and  prominent. 

Result. — Death  in  twenty-four  hours. 

CASE  4.—"  Medical  Times  and  Gazette,"  December  28th,  1S61,  p.  6G9.    5ss. 

Result. — Recovery. 

CASE  5.— "Essay  on  the  Effects  of  Iodine"  (Dr.  Gairdner),  1824,  p.  20.  Mi.  4.  20  grains  taken 
as  tincture. 

Result. — Death  in  a  few  hours. 

CASE  6.— Horn's  "  Archiv,"  1829,  vol.  i,  p.  340  (Dr.  Jahn).     Overdose  ? 

Symptoms. — Violent  pain  in  abdomen;  vomiting;  profuse  bloody  diarrhoea;  coldness  of  skin ; 
rigors;  quivering  of  sight,  and  rapid  pulse. 

Remit  —  (?) 

CASE  7. — "Christison,"  page  194.     3jss.  in  solution  of  iodide  of  potassium. 

Symptoms. — Immediate  nausea,  and  great  pain  in  stomach;  the  vomit  was  yellow;  restlessness; 
headache;  giddiness.    Recovery  in  five  days. 

Result. — Recovery. 

CASE  8. — "Christison,"  page  194.     Sijss. 

Symptoms. — Immediate  burning  pain  in  throat  and  stomach;  vomiting  had  to  be  induced  by 
draughts  of  warm  water  ;  and  in  nine  hours  the  patient  recovered. 

Result. — Recovery. 

Cases  of  Poisoning  by  Iodide  of  Potassium. 

CASE  1. — "Medical  Gazette,"  September  3d,  1841.    Male:  adult.    Gr.  iii,  three  times  daily.    Four 
doses  taken. 
Symptoms. — Had  a  shivering  fit;  thirst;  vomiting;  purging,  with  great  prostration. 
Result. — Recovery, 

CASE  2. — Taylor's  "Medical  Jurisprudence,"  p.  240  (Mr.  Erichsen).     Gr.  v. 
Symptoms. — Alarming -sympioms  of  difficulty  of  breathing  and  of  catarrh. 
Result. — Recovery. 

CASE  3.— "Medical  Gazette,"  xxvii,  p.  588.    (Dr.  Laurie).    Adult.    Gr.  vijss. 
Symptoms. — Dryness  of  throat;  difficulty  of  breathing. 

FLUOKINE  (11  =  19). 

In  one  matter  only  are  fluorine  compounds  likely  to  become  a  matter 
of  importance  to  the  medical  jurist. 

The  manufacture  of  "superphosphate"  is,  unless  properly  conducted, 
likely  to  be  a  cause  of  considerable  annoyance.  The  materials  used  are 
ground  coprolites,  crushed  bones,  spent  animal  charcoal  from  sugar  re- 
fineries, and  animal  refuse  of  all  kinds.  These  are  treated  in  a  proper 
apparatus  with  dilute  sulphuric  acid.  The  action  of  the  acid  on  the  flu- 
orides and  silicates  of  the  coprolites  is  to  evolve  the  excessively  irritating 
and  acrid  tetrdfluoride  of  silicon  along  with  other  vapors.  The  mixer 
should  be  air-tight,  and  should  be  so  arranged  that  it  need  not  be  opened 
externally  until  the  materials  in  the  mixer  have  passed  into  the  super- 
phosphate room.  The  gases  should,  first  of  all,  be  conveyed  from  the 
mixer  into  a  chamber  where  they  meet  with  a  copious  spray  of  water. 
This  decomposes  the  tetrafluoride  of  silicon,  hydrate  of  silica  being  formed, 
which  is  deposited  in  a  pulpy  state,  and  an  acid — hydrofluosilicic  acid — 
set  free,  which  is  dissolved  by  the  water.  The  gases  should  be  now  passed 
through  a  coke  scrubber  kept  moistened  with  water,  then  through  a  lime 
purifier,  and  lastly,  through  the  furnace  into  the  furnace  shaft. 
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CHAPTER  VIII. 


METALS  OF  THE  ALKALIES. 


Potassium — Sodium — Ammonium — Lithium — Rubidium — Caesium. 

We  need  only  consider  the  first  three  of  these  in  any  detail. 
The  whole  group  are  lighter  than  water,  univalent,  and  their  salts  freely 
soluble  in  water. 

POTASSIUM. 

(K  =  At.  wt.  39  :  Sp.  gr.  0.865  :  melts  at  62.5°  C.) 

The  metal  is  prepared  by  distilling  potassic  carbonate  with  charcoal, 
and  condensing  the  metal  in  a  receiver,  containing  naphtha. 

K2C03  +  2C  =  K2  +  3CO. 

Potash  (K20  =  94). 
This  is  obtained  by  heating  caustic  potash  with  metallic  potassium. 
KHO  +  K  =  K20  +  H. 

Potassium  Hydrate  (KHO)  =  56. 
(Caustic  Potash  ;  Potassa  Fusa.) 

This  is  prepared  by  boiling  together  slaked  lime  and  commercial 
"pearlash,"  which  is  an  impure  carbonate  of  potash,  obtained  from  wood 
ashes. 

K2C03  +  CaO,  H20  =  2(HKO)  +  CaC03. 

Caustic  potash  is  a  white,  hard,  solid  substance,  and  is  sold  either  in- 
lumps  or  iu  sticks.  It  is  often  of  a  brownish  color,  from  the  presence  of 
foreign  matters.  It  deliquesces  readily,  and  has  a  great  affinity  for  car- 
bonic acid. 

The  Proportion  of  Anhydrous  Potash  (K20)  in  Aqueous  Solutions  of 
various  Gravities  (Dalton). 


Specific  Gravity. 

Per  Cent. 

Specific  Gravity. 

Per  Cent. 

1  78 

56  8 

1  36 

29.4 

1.68 

51  2 

1  33 

26.3 

1  60 

46.7 

1.28 

23.4 

1.62 

42  9 

1.23 

19.5 

1.47 

39  6 

|             1.19 

16.2 

1.44 

36.8 

1.15 

13.0 

1.42 

34  4 

1  11 

9.5 

1.39 

32.4 

1  06 

4.7 

Soft  soap  is  formed  by  the  action  of  a  solution  of  caustic  potash  on  fat. 
The  alkaline  solution  is  called  "a  lye,"  which  was  formerly  nothing  more 
than  a  solution  of  wood  ashes. 
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Potash  dissolves  freely  in  water  (100  parts  in  50),  great  heat  being 
thereby  evolved.  The  saturated  solution  has  a  sp.  gr.  of  about  2.0,  and 
contains  70  per  cent,  of  anhydrous  alkali. 

The  solubility  of  the  caustic  alkali  in  alcohol  is  equally  as  great  as  its 
solubility  in  water.  The  salts  of  potash  are  also  very  soluble  in  water, 
but  are  not  usually  soluble  in  alcohol. 

Potash  and  soda  are  termed  fixed  alkalies;  i.  e.,  they  are  not  dissipated 
by  heat,  like  ammonia.  Porcelain  and  glass  are  attacked  by  both  the 
fixed  alkalies.  A  solution  of  potash,  kept  for  a  length  of  time  in  a  glass 
bottle,  will  certainly  be  found  to  contain  silica.  Platinum  is  slightly 
acted  upon  by  it,  but  not  silver.  When  brought  into  contact  with  animal 
tissues,  a  rapid  destruction  of  the  tissue  results,  soluble  compounds  being 
formed.  Indeed,  it  will  dissolve  the  tissue  of  the  stomach  more  readily 
than  acids.     It  acts  energetically  on  vegetable  matters,  such  as  cork. 

The  impurities  of  ordinary  caustic  potash  are  carbonic  acid,  sulphuric 
acid,  phosphoric  acid,  chlorine,  silica,  and  alumina.  They  are  chiefly 
derived  from  impure  materials,  used  in  the  manufacture.  Most  of  them 
are  left  behind,  when  the  alkali  is  purified  by  dissolving  it  in  alcohol. 

Symptoms;  Dose,  etc. 

The  symptoms  produced  by  potash  and  soda  are  almost  identical.  There 
is  an  immediate  nauseous  soapy  taste  due  to  the  rapid  disorganization  of 
the  mucous  membranes.  If  the  poison  be  swallowed,  there  will  be  imme- 
diate and  intense  pain  and  heat  from  mouth  to  stomach.  The  lips  and 
tongue  swell  rapidly,  and  become  brown.  Violent  colicky  pains,  with 
intense  tenderness  in  the  stomach  follow,  and  are  generally  accompanied 
by  the  vomiting  of  mucus  mixed  with  blood,  epithelium  flakes,  and  shreds 
of  mucous  membrane.  There  is  often  severe  purging  of  bloody  mucus. 
Slight  convulsions  have  been  recorded.  The  pulse  becomes  very  small 
and  rapid,  and  the  skin  cold  and  clammy.  The  death  (as  with  mineral 
acids)  may  be  either  very  rapid  from  collapse ;  or,  as  is  most  often  the 
case,  it  may  result  from  starvation  due  to  secondary  causes,  such  as  stric- 
ture of  the  oesophagus,  or  stricture  of  one  or  both  openings  of  the  stomach, 
the  taking  food  under  such  circumstances  gradually  becoming  more  and 
more  difficult,  and  at  last  impossible. 

As  regards  dose,  forty  grains  of  caustic  potash  has  caused  death.  This 
is  the  smallest  dose  on  record.  Half  an  ounce  may  be  regarded  as  the 
poisonous  dose  under  ordinary  circumstances. 

Death  may  be  rapid  ;  but  the  patient  more  often  survives  the  acute 
symptoms,  and  dies,  after  a  considerable  time,  from  starvation. 

Post-mortem  Appearances. 

Wherever  the  poison  has  gone,  there  great  local  action,  with  broken  up 
and  disorganized  membranes  will  be  apparent.  This  will  specially  be  the 
case,  therefore,  in  the  mouth,  throat,  gullet,  stomach,  etc.  The  larynx  is 
very  likely  to  be  more  or  less  inflamed.  The  stomach  may,  if  a  large  dose 
has  been  swallowed,  appear  completely  black  from  the  extravasation  of 
disorganized  blood  on  its  coats.  Contraction  of  the  oesophagus  and  of  the 
stomach,  with  constriction  of  the  orifices,  are  usually  found  in  cases  where 
death  has  occurred  after  an  interval. 

Treatment. 

The  stomach-pump  must  not,  under  any  circumstances,  be  used.  Dilute 
vinegar  or  lemon-juice  should  be  at  once  administered.     Oranges,  olive- 
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oil  (converting  thereby  the  alkali  into  a  soap),  and  milk  may  be  given 
freely.  Opium,  if  there  is  much  pain  ;  and  stimulants,  if  there  is  great 
depression,  are  indicated. 

Tests:   General  Notes  respecting  Tests  for  the  Alkalies. 

Previous  to  dealing  with  the  tests  for  the  alkalies  in  detail,  it  will  be 
useful  to  note,  first  of  all,  a  few  reactions  that  are  common  to  all  the  alka- 
lies, and  some  that  are  peculiar  to  each  : 

(a)  They  all  have  (as  well  as  their  carbonates)  a  strong  alkaline  reac- 
tion. 

(b)  They  all  are  (unlike  other  metallic  oxides)  soluble  in  water. 

(c)  They  are — 

(1)  Not  precipitated  by  sulphuretted  hydrogen,  like  tin,  gold,  platinum, 

arsenic,  antimony,  bismuth,  mercury,  lead,  silver,  copper,  or 
cadmium. 

(2)  They  are  not  precipitated  by  sulphide  of  ammonium,  like  nickel, 

cobalt,  manganese,  iron,  chromium,  aluminium,  or  zinc. 

(3)  They  are  not  precipitated  by  carbonate  of  ammonium,  like  barium, 

strontium,  and  calcium. 

(d)  The  caustic  alkalies  may  be  known  from  their  carbonates  by  the 
latter  effervescing  on  the  addition  of  dilute  hydrochloric  acid. 

{  Carbonates  of  potash  and  soda,  a  white   pre- 

(e)  Sulphate  of  Magnesia      D.    ",       '        e      ,     7         ,       , 

r.  v  .      J  <  Bicaroonates  of  potash  and  soda,  no  precipi- 

gives  with     ....  J  r  >        f       f 

&  I       tate. 

(^  Carbonate  of  ammonia,  no  precipitate. 

Potash  and  soda,  a  brown  precipitate,  insolu- 
ble in  excess  of  the  alkali. 

Ammonia,  a  brown  precipitate,  soluble  in  ex- 
cess of  the  alkali.. 

The  carbonates,  a  yellowish-white  precipi- 
tate,— 

The  precipitate  being  soluble,  in  excess  of 
alkali,  with  the  carbonates  of  sodium  and 
potassium,  but  insoluble,  in  excess  of  alkali, 
with  carbonate  of  ammonium. 

(g)  Lastly,  in  every  case,  previously  to  applying  the  several  tests  to  the 
solution  under  examination  for  the  alkalies,  the  absence  of  metallic  oxides 
must  be  proved  by  treating  the  solution  first  with  sulphuretted  hydrogen, 
then  with  sulphide  of  ammonium,  and  then  with  carbonate  of  ammonium. 

Tests  for  Potash. 

1.  Perchloride  of  platinum  (PtCl.,). 

Produces  with  the  chloride  of  potassium  (and  for  that  reason  first  add 
hydrochloric  acid  to  the  solution  you  are  testing)  a  yellow  crystalline  pre- 
cipitate (octahedra)  of  the  potassio-chloride  of  platinum  (2KC1,  PtClJ, 
which  is  almost  insoluble  either  in  cold  water  or  in  alcohol. 

Every  100  grs.  of  the  double  salt  =  22.94  grs.  of  KHO,  or  19.26  grs. 
of  K20. 

Fallacy. — A  similar  precipitate  is  also  given  with  salts  of  ammonia 
(2NH4C1,  PtCl4).     Hence  before  testing  the  solution  for  potash,  it  is  neces- 


(/)  Nitrate  of  silver  gives 
with 
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sary  to  prove  the  absence  of  ammonia  compounds.     This  may  be  done  as 
follows : 

A.  Boil  a  little  of  the  solution  under  examination  with  a  small  quantity 
of  caustic  soda  or  potash.     If  ammonia  be  present — 

(a)  The  odor  of  ammonia  will  be  evolved. 

(/3)  A  piece  of  turmeric-paper  held  over  the  test-tube  will  be  turned 
of  a  brown  color. 

B.  Or,  having  precipitated  the  solution  with  the  platinum  salt,  the  pre- 
cipitate may  be  further  tested  as  follows: 

Heat  the  precipitate  to  redness,  dissolve  in  water  and  filter — 

(a)  If  it  be  a  potash  precipitate,  platinum  and  chloride  of  potassium 
will  be  left  after  ignition.  Act  on  this  with  water.  A  precipi- 
tate of  chloride  of  silver  will  be  produced  when  nitrate  of  silver 
is  added  to  the  solution. 

(/3)  If  it  be  an  ammonia  precipitate,  only  platinum  will  be  left,  and 
no  precipitate  will  be  produced  when  nitrate  of  silver  is  added 
to  the  filtered  solution. 

2.  Picric  or  Carbazotic  Acid  (alcoholic  solution). 

A  yellow  precipitate  (long  needle  crystals),  insoluble  in  alcohol  or  in 
excess  of  picric  acid,  is  produced — 

100  grs.  of  carbazotate  of  potash  =  17.66  of  K20. 

Fallacies. — A  precipitate  is  also  produced  with  ammonia,  with  strong 
soda  solutions,  with  many  of  the  vegetable  alkaloids,  and  with  some  of 
the  metallic  oxides. 

3.  Tartaric  Acid. 

Added  .in  excess  to  neutral  or  alkaline  solutions  of  potash,  tartaric  acid 
gives  a  white  precipitate  of  cream  of  tartar  (KH,  C4H406).  The  precipi- 
tation is  aided  by  the  addition  of  a  little  alcohol,  and  by  well  stirring  the 
solution.  The  precipitate  is  soluble  in  the  mineral  acids,  in  hot  water,  and 
in  a  large  excess  of  cold  water. 

Fallacy. — A  precipitate  is  also  produced  with  ammonia  salts. 

4.  Hydrofluosilicic  Acid 

Gives  a  gelatinous  precipitate  insoluble  in  hydrochloric  acid. 

5.  Perchloric  Acid 

Gives  a  white  crystalline  precipitate. 

6.  All  potassium  salts  heated  on  a  piece  of  platinum-foil  leave  a  fixed 
and  usually  fusible  residue. 

7.  Potassium  and  its  salts  give  a  violet  color  to  flame,  which  is  entirely 
obscured  by  the  presence  of  the  merest  trace  of  a  sodium  salt.  The  potas- 
sium spectrum,  which  consists  of  two  lines,  one  in  the  red  and  one  in  the 
blue,  is  very  characteristic,  and  constitutes  a  test  of  great  delicacy. 

Toxicological  Analysis. 

The  soapy  feel,  the  frothy  appearance,  and  the  alkaline  reaction  of  the 
mixture,  are  characteristic  either  of  caustic  potash,  or  soda,  or  their  car- 
bonates. 

(1)  It  will  generally  be  sufficient  to  evaporate  the  liquid  under  exam- 
ination to  dryness,  and  to  heat  it  thoroughly,  so  as  to  char  the  organic 
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matter.  The  ash  is  then  to  be  digested  in  distilled  water  and  filtered, 
when  the  alkali  will  be  found  in  solution  as  a  carbonate.  The  proper  tests 
may  then  be  applied. 

(2)  But  it'  it  is  considered  necessary  to  separate  the  caustic  alkali 
(whether  potash  or  soda)  from  the  carbonate  that  may  be  present,  the 
liquid  must  first  be  evaporated  to  dryness,  and  the  residue  treated  with 
absolute  alcohol,  which  will  not  dissolve  the  carbonate,  but  will  freely 
dissolve  the  caustic  alkali.  After  filtration  evaporate  the  alcoholic  solu- 
tion to  dryness,  incinerate  so  as  to  get  rid  of  organic  matter,  dissolve  the 
residue  in  water,  and  test  as  directed. 

To  Estimate  Potash  Quantitatively. — Add  hydrochloric  acid  and  an  ex- 
cess of  perchloride  of  platinum  to  the  solution.  Then  concentrate  the 
mixture  nearly  to  dryness.  Wash  the  residue  in  a  mixture  of  ether  and 
alcohol,  so  as  to  remove  all  excess  of  the  perchloride  of  platinum.  Collect 
the  precipitate  on  a  weighed  filter ;  again  wash  with  alcohol,  and  dry  and 
weigh — 

100  parts  =  22.94  of  KHO 
=  19.26  of  K20 
=  28.5    of  K.;C03. 

Potassic  Carbonate  (K2C03=138). 

This  is  sold  by  oilmen,  and  called  either  (1)  potash,  which  is  a  deliques- 
cent solid,  and  largely  used  for  cleaning  lamps ;  or  (2)  pearlash,  which  is 
chiefly  used  for  washing  purposes.  It  was  originally  called  potash,  because 
it  was  contained  in  the  ashes  left  after  the  combustion  of  wood.  These 
ashes  are  lixiviated  {{■.  e.,  mixed  with  water),  and  the  clear  solution  boiled 
down  in  iron  pots  (hence  the  name  potash),  aud  the  residue  thus  formed 
afterwards  calcined  and  sold  as  American  ash  or  pearlash. 

It  is  very  deliquescent,  very  soluble  in  water,  insoluble  in  alcohol,  turns 
red  litmus  blue,  and  melts  at  a  red  heat  without  decomposition.  If  sand 
(Si02)  be  mixed  with  it  whilst  in  this  melted  state,  potash  glass  or  potas- 
sium silicate  is  formed,  carbonic  acid  being  expelled. 

On  passing  carbonic  acid  through  a  solution  of  carbonate  of  potash,  a 
potassic  bicarbonate  (KHCO3=100)  is  formed. 

The  symptoms  aud  post-mortem  appearances  produced  by  the  carbonate 
are  similar  to  but  less  intense  than  those  caused  by  the  caustic  alkali. 
In  Dr.  Barclay's  case,  where  death  occurred  after  a  considerable  interval, 
the  lower  opening  of  the  stomach  was  so  contracted  as  only  to  admit  a 
probe. 

Half  an  ounce  may  be  considered  a  poisonous  dose.  Death  has  occurred 
as  rapidly  as  three  hours  after  taking  this  poison  ;  but  it  would  seem  that 
it  more  generally  causes  death  after  a  considerable  interval  by  secondary 
symptoms,  such  as  by  stricture  of  the  gullet  or  stomach. 

For  tests  and  examination  of  organic  mixtures,  vide  Potash. 

Potassic  Nitrate  (KN03  =  101). 
(Nitre,  Saltpetre,  Sal  Prunella.) 

This  salt  is  found  in  India  upon  the  soil.  It  is  collected  by  the  natives, 
dissolved  in  water,  and  the  solution  allowed  to  evaporate  in  the  sun,  crys- 
tals of  the  salt  being  obtained  in  this  way.  It  is  formed  whenever  animal 
nitrogenized  matters  are  decomposed  in  contact  with  clay,  or  with  any 
substance  capable  of  yielding  potash. 

It  is  largely  used  in  making  gunpowder.  It  is  a  white  crystalline  solid 
(striated  six-sided  prisms),  having  a  cool,  saline  taste.     It  is  soluble  in 
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three  and  a  half  times  its  weight  of  water.  It  melts  when  heated,  and 
when  cast  into  balls  constitutes  the  sal-prunelle  balls  of  the  shops. 

The  cases  of  poisoning  by  it  have  been  usually  accidental,  and  commonly 
arise  from  its  having  been  taken  by  mistake  for  the  sulphates  of  soda  or 
magnesia. 

The  symptoms  it  occasions  are  severe  burning  abdominal  pains,  with 
nausea  and  bloody  vomiting,  occasional  purging,  coldness  in  the  limbs, 
nervous  symptoms,  such  as  convulsions  and  partial  paralysis,  tremors, 
great  prostration,  and  collapse.     The  secretion  of  urine  is  often  arrested. 

One  ounce  has  in  several  cases  proved  fatal ;  but  recovery  has  taken 
place  after  two  ounces.  Very  large  doses  have  been  given  medicinally. 
Death  is  often  as  rapid  as  two,  three,  or  five  hours ;  but  life  has  been 
prolonged  to  nearly  three  days. 

Post-mortem  Appearances. —  Considerable  inflammatory  action  in  the  stom- 
ach and  intestines,  the  mucous  membrane  being  detached.  Bloody  mucus 
may  be  found  in  large  quantities  in  the  intestinal  tract,  whilst  even  per- 
foration of  the  stomach  has  been  noted. 

As  regards  treatment,  you  must  get  rid  of  the  poison  by  emetics  and  the 
stomach-pump,  but  which,  if  used,  must  be  employed  with  very  great  care. 
Demulcents  may  be  given  freely.     Opium  and  stimulants  may  be  required. 

Inorganic  mixtures.     (  Vide  Potash  and  Nitric  Acid.) 

Bisulphate  of  Potash  (KHS04  =  136). 
(Sal  Polychrest,  Sal  de  Duobus.) 

This  salt  is  somewhat  popular  in  France,  from  the  power  it  is  believed 
to  possess  of  producing  abortion  ;  and  with  that  object  it  has  been  gener- 
ally administered. 

Symptoms. — Dr.  Letheby  pointed  out  that  its  action  is  that  of  a  true 
and  powerful  irritant ;  pain,  nausea,  vomiting,  purging,  and  cramps  being 
induced. 

It  should  be  remembered  that  sulphate  of  potash  is  said  to  be  often 
contaminated  with  sulphate  of  zinc,  as  well  as  with  arsenate  of  potash, 
derived  from  the  arsenic  present  in  the  sulphuric  acid  used  in  its  manu- 
facture. 

Ten  drachms  has  proved  fatal  in  two  hours. 

The  treatment  is  the  same  as  that  directed  for  nitrate  of  potash. 

In  organic  mixtures,  evaporate  the  mixture  to  dryness,  incinerate,  and 
take  up  the  sulphate  with  water. 

It  must  be  remembered  that  a  trace  of  sulphate  is  present  in  all  animal 
tissues  and  fluids. 

Bitartrate  of  Potash  (KHC4H406  =  188). 
(Cream  of  Tartar,  Argol.) 

By  boiling  this  salt  with  carbonate  of  potash,  a  dipotassium  tartrate  is 
formed  =  (K2C4H406). 

By  boiling  it  with  carbonate  of  soda,  the  potassio-sodium  tartrate,  or 
Bochelle  salt  is  formed  (KNaC4H406). 

By  boiling  it  with  antimonious  anhydride  (Sb,03),  the  potassio-antimo- 
nious  tartrate,  or  tartar  emetic,  is  formed  (2  [K(SbO)C4H406]H20). 

Cream  of  tartar  is  a  white  solid,  insoluble  to  a  great  extent  in  water, 
the  solution  having  a  feebly  acid  reaction. 

Its  action  is  that  of  an  irritant  poison. 

Death  has  been  caused  in  forty-eight  hours  by  two  and  a  half  ounces. 


110  TREATMENT    OF    POISONING    BY    ALUM. 

The  treatment  is  the  same  as  that  directed  for  nitrate  of  potash.  Small 
doses  of  bicarbonate  of  potash  in  milk  may  be  given  with  advantage. 

The  tartrates  are  known  by  their  swelling  up  when  ignited,  giving  off 
an  odor  of  burnt  sugar,  and  leaving  a  large  charcoal  residue.  They  also 
blacken  when  heated  with  strong  sulphuric  acid. 

Alum:  Potassium  Alum  =  (K2S04,  Al.23SO,  +  24H„0  =  949). 
(Note. — NH4,  or  Na  may  be  substituted  for  the  K ;  or  Fe2,  Mn2,  or  Cr2 
for  the  Al2.) 

Alum,  as  found  in  the  shops,  is  a  colorless  crystalline  body.  It  is  not 
often  used  as  a  poison.  Its  taste  is  sour,  and  its  reaction  when  dissolved 
acid.  The  solution  produces  cubical  or  octahedral  crystals  when  evapo- 
rated down  or  allowed  to  crystallize.  It  is  soluble  in  eighteen  parts  of 
cold  water. 

Alum  is  largely  used  in  dyeing,  in  the  arts,  and  in  medicine.  The 
symptoms  produced  by  it  in  poisonous  doses  are  those  of  an  irritant. 

The  treatment  consists  in  getting  rid  of  the  poison  by  emetics  and  the 
stomach-pump.     Lime-water  has  been  recommended. 

Tests. — The  Sulphuric  Acid  gives  a  white  precipitate,  with  nitrate  of 
baryta. 
The  Alumina  gives  a  gelatinous  precipitate,  with  ammonia. 
The  Potash  gives  a  crystalline  precipitate,  with  perchloride  of 
platinum. 

Sulphide  of  Potassium  (3K2S3  +  K2S04  =  696). 
(Liver  of  Sulphur.) 

All  the  sulphides  act  as  irritant  poisons.  Sometimes  their  action  is  very 
rapid.  That  they  have  been  swallowed  will  be  known  by  the  intense  odor 
of  sulphuretted  hydrogen  in  the  breath  and  in  all  discharges. 

On  examining  the  stomach  after  death  the  ordinary  post-mortem  appear- 
ances of  an  irritant  poison  will  be  found,  aud  probably  the  deposition  of 
sulphur  on  the  lining  membranes. 

The  treatment  is  that  of  irritant  poisoning  generally.  Dilute  solutions 
of  bleaching  liquids  (chloride  of  lime  or  soda)  are  recommended. 

Tests. — Sulphuretted  hydrogen  will  be  given  off  when  the  material  is 
treated  with  an  acid,  and  will  be  known  by  its  blackening  lead  paper. 

Binoxalate  of  Potash.  (  Vide  Oxalic  Acid.) 

Iodide  of  Potassium.    (  Vide  Iodine.) 

Cyanide  of  Potassium.  (  Vide  Hydrocyanic  Acid.) 

Cases  of  Poisoning  by  Potash  and  Salts  of  Potassium. 

(I.)  CAUSTIC  POTASH. 

CASE  1— Berlin  "Med.  Zeitung,"  1857,  No.  LI.  (Dr.  Deutsch).  Male:  set.  55.  A  glass  of  soap- 
lees  (=30  per  cent,  of  caustic  potash  ;  quantity  taken  =  Sss.  of  potash). 

Symptoms. — Mouth  and  fauces  immediately  became  bluish-red  ;  pain  intense;  feeling  of  constric- 
tion in  oesophagus;  inability  to  swallow;  slight  convulsions;  for  a  long  time  the  inability  to  swal- 
low continued;  and  after  twenty-eight  weeks  he  died  from  inanition. 

Result. — Death  in  twenty-eight  weeks. 

Post-mortem. — The  lower  part  of  the  oesophagus  was  immensely  thickened  ;  the  cardiac  aperture 
of  the  stomach  would  scarcely  admit  a  crowquill;  no  ulcers;  the  stomach  was  small,  empty,  con- 
tracted, and  bloodless;  otherwise  both  stomach  and  intestines  were  normal. 

CASE  2. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  231.  Female :  adult.  Sjss.  of  common  potash 
solution  (=5  per  cent,  of  KHO). 

Symptoms. — Irritation,  from  which  she  recovered  for  a  time.    Died  of  exhaustion. 

Result. — Death  in  seven  weeks. 
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Cases  of  Poisoning  by  Caustic  Potash  are  recorded  in — 

"  Medical  Times  and  Gazette,"  August  1st,  1863,  p.  130.    (Death.    Female :  art.  53.) 
"Arch.  d.  Htilk.,"  1872,  p.  213.    (Death  in  twenty-two  hours  from  lobular  pneumonia.) 
Sir  Charles  Bell's  "Surgical  Observations,"  part  i,  p.  82. 

(II.)  CARBONATE  OF  POTASH. 

CASE  3.— Taylor's  "Medical  Jurisprudence,"  p.  231.    Male:  boy.     giij  of  a  strong  solution. 

Result. — Death  in  three  hours. 

CASE  4.— Taylor's  "Medical  Jurisprudence,"  p.  231  (Dr.  Cox).  Male:  set.  3.  Small  quantity  of  a 
strong  solution. 

Result. — Death  in  twenty-four  hours. 

Post-mortem. — Death  from  suffocation,  induced  by  inflammation  of  the  larynx. 

CASE  5.—"  Medical  Times  and  Gazette,"  1853,  p.  554,  November  26th  (Dr.  Barclay).  Female :  set.  44. 
A  quantity.  (?) 

Symptoms. — Immediate  vomiting;  mouth  and  throat  corroded;  pain  on  swallowing;  death  from 
starvation  from  inability  to  take  food. 

Result. — Death  in  two  months. 

Post-mortem. — Lower  part  of  the  gullet  contracted,  and  lining  membrane  destroyed;  muscular 
coat  thickened  and  exposed;  the  lower  opening  of  the  stomach  was  so  contracted  as  only  to  admit 
a  probe;  otherwise  healthy. 

CASE  6.-Taylor's  "Medical  Jurisprudence,"  p.  232.    Male:  adult.    Quantity.  (?) 

Symptoms. — Pain  and  vomiting. 

Result. — Death  in  four  mouths. 

Post-mortem. — Stricture  of  the  gullet. 

CASE  7.— Taylor's  "Medical  Jurisprudence,"  p.  232  (Orflla).    Two  young  men.    gss. 

Symptoms. — Recovered  from  first  symptoms. 

Result. — (1)  Death  in  three  months. 

Result. — (2)  Death  in  four  months. 

CASE  8. — "Edinburgh  Medical  and  Surgical  Journal,"  xxx,  p.  309  (Mr.  Dewar).  Boy.  giij  of  a 
strong  solution. 

Result. — Death  in  twelve  hours. 

CASE  9. — Beck's  "Medical  Jurisprudence,"  p.  524.    Female:  set.  12.    gas. 

Symptoms. — Immediate;  and  continued  uninterruptedly. 

Result. — Death  in  two  months. 

CASE  10. — Beck's  "Medical  Jurisprudence,"  p.  524.    Female:  set.  16.    gss. 

Symptoms  — Set  in  directly,  but  abated  after  a  few  days.    A  relapse  afterwards  occurred. 

Result. — Death  in  three  months. 

(III.)  NITRATE  OP  POTASH. 

CASE  11.— "Orfila,"  i,  283.    Female:  gj. 

Symptoms. — Vomiting  in  fifteen  minutes;  pain  in  stomach;  difficult  breathing. 
Result. — Death  in  three  hours. 

Post-mortem. — Stomach  inflamed,  and  mucous  membrane  detached. 
CASE  12.—"  Orflla,"  i,  283.     gss. 
Result. — Death  in  sixty  hours. 
Post-mortem. — Perforation  found  in  stomach. 

CASE  13. — Taylor's  "Medical  Jurisprudence."  p.  237  (Dr.  Geoghegan).    Male:  adult,    gj — gjsa. 
Symptoms. — Pain;  vomiting;  no  purging. 
Rrsult. — Death  in  two  hours. 

Post-mortem. — Inflammation  of  stomach.    None  of  the  nitrate  found  after  death. 
CASE  14.— Casper's  " Wochenschrift,"  1841,  No.  18.     Male:  adult.     Two  men  swallowed  gj  by 
mistake. 
Symptoms. — Vomiting,  and  bloody  purging. 
Result. — Recovery. 

CASE  15  —Casper's  "  Wochenschrift,"  1841,  No.  18.    Male.    gj. 

Result. — Death  in  thirty-six  hours. 

CASE  16. — Taylor's  "  Medical  Jurisprudence,"  p.  238.    Male:  at.  60.    5x. 

Symptoms. — Pu  rgi  ng. 

Remit. — Death  in  five  hours. 

Post-mortem — Signs  of  great  irritation  in  the  stomach. 

CASE  17. — "  Pharmaceutical  Journal,"  February,  1846.  p.  356.    Female  :  set.  28.    gj  in  two  doses. 

Symptoms. — Pain;  vomiting;  no  purging;  secretion  of  urine  arrested. 

Result. — Recovery. 

CASE  18.— "Provincial  Medical  Journal,"  August  19th,  1846,  p.  382  (Mr.  Gillard).  Male:  adult,  gij. 
Symptoms. — Pain  and  sickness  set  in  in  five  minutes;  vomiting  induced  by  mustard. 
Result. — Recovery. 
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CASE  19.— Taylor's  "Medical  Jurisprudence,"  p.  238  (Mr.  Fuller).    Male:  adult.     ?,j. 

Symptoms. — Vomiting;  no  purging. 

Result. — Death  in  three  hours. 

Post-mortem. — Stomach  and  duodenum  much  inflamed. 

CASE  20.— "Medical  Times  and  Gazette,"  November  7th,  1857,  p.  484  (Mr.  Davies).  Female.  3j  in 
water. 

Symptoms. — The  following  day  seemed  quite  collapsed  ;  vomiting;  swollen  abdomen  ;  purging,  with 
bloody  stool. 

Result. — Recovery. 

CASE  21.— "Medical  Times  and  Gazette,"  August  30th,  1856,  p.  220  (Dr.  Deutsch).  From  "Berlin 
Zeitung,"  1855,  No.  49.  Male:  set.  30.  Svj  at  one  dose,  Sjss.  having  been  taken  previously  in  small 
doses. 

Symptoms.— Insensibility  after  the  5vj  dose  ;  trembling;  slight  convulsions;  hallucination  of  senses; 
partial  paralysis  of  muscular  action.  Suffered  for  some  time  after  from  derangement  of  urinary  and 
digestive  organs. 

Result. — Recovery. 

A  Case  of  Poisoning  hy  Nitrate  of  Potash  is  recorded  in 
"British  Medical  Journal,"  January  9th,  1864,  p. 56. 

(IV.)  SULPHATE  OF  POTASH. 

CASE  22.— "Ann.  d' Hygiene,"  April,  1842.  Female:  adult.  5x  taken  as  a  laxative  a  week  after 
delivery. 

Symptoms. — Pain;  nausea;  vomiting;  purging;  cramps. 

Result. — Death  in  two  hours. 

Post-mortem. — Mucous  membrane  of  stomach  and  intestines  pale;  reddish-colored  liquid  found  in 
stomach. 

CASE  23.— "Medical  Times  and  Gazette,"  December  30th,  1843,  p.  175;  Taylor's  "  Medical  Juris- 
prudence," p.  239  (Queen  v.  Haynes),  October,  1843.  Female:  adult.  Sij.  Given  to  induce  miscar- 
riage. 

Result. — Death  in  one  hour  and  a  half. 

Post-mortem. — Stomach  very  inflamed  ;  blood  effused  on  the  brain. 

CASE  24.—"  Medical  Times  and  Gazette,"  October  25th,  1856,  p.  420  (Queen  v.  Gaylor).  Female: 
adult.     Sij.    To  procure  abortion. 

Symptoms. — Severe  irritation  of  stomach;  pain  ;  vomiting  and  purging. 

Result. — Death. 

Post-mortem. — Stomach  inflamed. 

See  also  Cases  in  "Mem.  Acad.  Nat.  Cur.,"  1862,  from  Gusellius;  "Journal  de  Medecine,"  vol.  lxii 
(Sobaux) ;  "  Journal  de  Pharmacie,"  March,  1843  (Moritz) ;  '•  Medical  Gazette,"  vol.  xxxiii,  p.  54. 

(V.)  TARTRATE  OF  POTASH. 

CASE  25.— "  Lancet,"  October  28th,  1837,  p.  162  (Mr.  Tyson).  Male  :  set.  37.  At  least  a  quarter  of 
a  pound. 

Symptoms. — Vomiting  and  purging;  great  pain  and  thirst  set  in  in  twenty-four  hours  ;  legs 
appeared  paralyzed;  vomit  of  a  blackish-green  color. 

Result. — Death  in  forty-eight  hours. 

Post-mortem. — Stomach,  duodenum,  and  rectum  inflamed  in  patches;  other  viscera  healthy. 

(VI.)  ALUM  (SULPHATE  OF  ALUMINA). 

CASE  26. — "L'Union  Medicale,"  No.  64,  1873.  Male:  set.  27.  Fifty  grammes  (  =  one  ounce,  five 
drachms.) 

Symptoms. — Immediate  burning  sensation  and  feeling  of  constriction;  nausea  and  vomiting;  no 
diarrhoea  ;  intense  agony  ;  intellect  clear. 

Result. — Death  in  eight  hours. 

Post-mortem. — The  whole  of  the  digestive  canal  inflamed. 

SODIUM. 

(Na  =  At.  Wt.  23.) 

(Sp.Gr.  0.972:  melts  at  90°  C.) 

Sodium  is  prepared  by  treating  sodium  carbonate  (Na2C03)  with  carbon 
in  a  similar  manner  to  that  adopted  in  the  preparation  of  potassium.  It 
forms  two  oxides,  Na20  and  Na203. 

Sodium  Hydrate  (NaHO  =  40). 
(Caustic  Soda.) 
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Caustic  soda  is  obtained  from  the  carbonate  by  the  same  method  that  is 
adopted  in  the  preparation  of  caustic  potash.  It  is  a  white  solid,  very 
soluble  in  water.  The  soda-lye  (solution  of  the  hydrate  in  water)  boiled 
with  fat  or  oil  constitutes  hard  soap.  The  marine  soap  which  is  soluble 
in  salt  water  is  made  from  soda-lye  and  cocoanut  oil. 

Strength  of  Aqueous  Solutions  of  Soda  of  Various  Gravities. 


Specific  Gravity. 

Per  cent,  of  NaaO. 

Specific  Gravity. 

Per  cent,  of  N;iaO. 

1.428 

30.22 

1  194 

12  69 

1.375 

26  59 

1.163 

10.87 

1.327 

22  96 

1.123 

8.46 

1.298 

20.55 

1.094 

6.64 

1.277 

18.73 

1.067 

4  83 

1.257 

16.92 

1.033 

241 

1.228 

14  50 

1.016 

1  20 

The  action  of  caustic  soda  on  animal  tissues  is  a  little  less  energetic  than, 
that  of  potash.  It  has,  however,  not  much  interest  medico-legally.  The 
salts  are  colorless,  and  are  all  soluble  in  water. 

Respecting  the  symptoms,  post-mortem  appearances,  and  treatment,  what 
has  been  said  of  potash  will  apply  equally  to  caustic  soda  (see  Potash). 

Tests  (vide  page  106). 

1.  Antimoniate  of  Potash. 

(The  test  solution  must  be  prepared  fresh  each  time  it  is  required.) 

If  the  solution  to  be  tested  be  acid,  neutralize  it  first  of  all  carefully 
with  potash,  and  then  add  the  test  solution,  when  a  white  precipitate  of 
antimoniate  of  soda  will  be  produced. 

Fallacy. — The  test  produces  a  precipitate  with  many  metallic  oxides,  the 
absence  of  which  must  first  be  proved. 

No  precipitate  is  given  by  it  with  ammonia  or  potash. 

2.  Action  of  Polarized  Light  ("  Chemical  Gazette,"  x,  378).  The  double 
platinum  salt  of  soda  at  once  restores  light  to  the  dark  field  of  the  polari- 
scope. 

Proceed  as  follows :  After  getting  rid  of  all  bases  from  your  solution, 
add  hydrochloric  acid  and  a  small  quantity  of  a  solution  of  perchloride 
of  platinum ;  evaporate  until  the  salt  begins  to  crystallize ;  arrange  the 
apparatus  so  that  the  field  of  view  is  dark,  that  is,  the  analyzer  being  at 
right  angles  to  the  polarizer.  Immediately  the  crystals  containing  the 
sodium  salt  are  placed  in  the  field,  light  will  be  restored,  and  a  play  of 
color  observed.  Neither  the  potassium  salt  nor  the  platinum  salt  alone 
possesses  this  power.  It  is  said  that  the  -g-j-gVooth  gr-  °f  Na20  may  be  thus 
detected. 

3.  Picric  or  Carbazotic  Acid. 

Produces  a  yellow  precipitate  of  radiating  feathery  crystals. 

4.  All  sodium  salts  heated  on  platinum: 

1st.  Leave  a  fixed  residue,  which  is  generally  fusible. 
2d.  The  least  trace  of  this  residue  gives  a  yellow  color  to  flame. 
3d.  Examined  with  the  spectroscope  it  produces  a  yellow  band  at 
the  D  line  of  the  spectrum. 
For  recovery  of  caustic  soda  from  organic  mixtures  in  toxicological  ex- 
aminations, vide  Potash. 

Sodic  Carbonate  (=  Na2C03  +  10H2O  =  106  +  180). 
(Common  washing  soda  :  Scotch  soda  :  Soda.     Soap-lees.) 
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SODIC    CARBONATE. 


This  was  formerly  made  from  the  ashes  of  sea-weeds.  Land  plants  con- 
tain potash-salts  and  their  ash  K?CO:i,  sea  plants  contain  soda-salts  and 
their  ash  Na2COs.  This  ash  (kelp,  barilla,  or  varec)  is  now  used  for  the 
extraction  of  the  iodine,  and  not  for  the  carbonate  of  soda,  which  is  ordi- 
narily prepared  from  common  salt  by  the  process  of  Leblanc. 

It  consists  of  large  efflorescent  crystals,  melting  when  heated  in  their 
water  of  crystallization.  If  the  heat  be  further  continued,  anhydrous 
sodium  carbonate  remains.  It  is  very  soluble  in  water,  insoluble  in  alco- 
hol, and  has  a  disagreeable  taste.     It  is  strongly  alkaline  to  test  paper. 

Commercial  soda  ordinarily  contains  sulphuric  acid  and  chlorine,  and 
occasionally  hyposulphurous  acid,  sulphide,  and  cyanide. 

Common  soda  is  largely  sold  by  oilmen  for  cleansing  purposes.  It  acts 
as  an  irritant  poison. 

Hydric  Sodic  Carbonate  (NaHCO.,  —  84). 

(Bicarbonate  of  Soda.) 

This  is  prepared  by  exposing  crystals  of  the  carbonate  to  the  action  of 
carbonic  acid  gas.     It  is  less  soluble  in  water  than  sodic  carbonate. 

Sodium  Chloride  (NaCl  =  58.5). 
(Common  Salt.) 

Common  salt  is  found  native  and  may  also  be  obtained  from  natural 
springs  and  from  sea  water  (=  bay  salt). 

In  large  quantities  it  acts  as  an  irritant  poison. — Appropriate  treatment 
for  irritant  poisoning  must  be  adopted. 

Sodium  Sulphide. 
Vide  Potassium  Sulphide. 

Sodium  Nitrate  (NaN03\ 

(Cubic  Nitre  or  Chili  Saltpetre,  Fig.  9.) 

Vide  Potassium  Nitrate. 

Fir,.  9. 


Crystals  of  ^Nitrate  of  ooiia  magnified  30  diameters. 

Cases  of  Poisoning  by  Sodium  and  its  Salts. 

(I.)  CAUSTIC  SODA. 


CASE  1.— See  "Lancet,"  November  3d,  1866,  p.  508. 


(II.)  CARBONATE  OF  SODA. 

CASE  2.—"  Lancet,"  March  2d,  1850  (Dr.  Barnaul).    Soap-lees. 
Result. — Died  ;  aged  two  years  and  a  quarter. 
Post-mortem. — Stricture  of  oesophagus. 
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CASE  3.— "Medical  Times,"  November  30th,  1850,  p.  5G4  (Dr.  Tunstall).  Male.  Took  gij  for  six- 
teen years'  daily. 

Symptoms. — Dr.  Tunstall  traces  this  death  to  the  drug. 

Result. — Died  suddenly. 

Post-mortem. — Stomach  very  diseased. 

CASE  4.— "Medical  Times  and  Gazette,"  August  13th,  1864,  p.  187.  Female.  About  three-quarters 
of  a  pound  of  common  washing  soda  taken  in  water. 

Symptoms. — Great  pain,  rigors,  and  headache  ;  difficulty  in  passing  water;  and  great  thirst.  Nausea. 
Urine  very  alkaline  for  several  days. 

Result. — Recovery. 

(III.)  CHLORIDE  OF  SODIUM. 

CASE  5.—"  Medical  Times,"  vol.  i,  January  4th,  1840,  p.  133.    Half  a  pound. 
Symptoms. — Paralysis. 
Result. — Death. 

AMMONIUM. 
(H4N  =  18.) 

The  existence  of  the  compound  radical  ammonium  is  only  as  yet  as- 
sumed. We  regard  it  (H4N)  as  a  compound  metal  just  as  we  regard 
cyanogen  (CN)  as  a  compound  halogen. 

Ammonia  gas  (NH3  =  17)  is  set  free  by  heating  two  parts  of  sal  ammo- 
niac (NH4C1)  with  three  of  well-slaked  lime. 

2(NH4C1)  +  CaO,  H20  =  2(1NH,)  +  CaCl2  +  2(H20). 

To  form  the  liquor  ammonia?  the  gas  is  passed  into  water  which 'dissolves 
at  0°  Cent,  more  than  1000  times,  and  at  17°  Cent,  about  700  times  its 
bulk.  It  has  a  sp.  gr.  of  8.5.  It  has  a  very  pungent  smell  and  an  ex- 
ceedingly corrosive  action  on  animal  tissues.  It  turns  red  litmus  blue,  but 
the  original  color  in  time  comes  back.  It  is,  therefore,  a  volatile  and  not 
a  fixed  alkali.  It  can  be  made  to  burn,  although  with  great  difficulty. 
It  is  decomposed  by  the  electric  spark,  and  also  by  passing  it  through  a 
red-hot  tube,  the  decomposed  gases  occupying  double  the  space  of  the  un- 
decom posed  gas.  It  can  be  liquefied  by  a  pressure  of  6  atmospheres  at 
10°  Cent. 

Ammonia  gas  is  a  constituent  of  the  atmosphere,  and  is  given  off  when 
animal  and  vegetable  substances  containing  nitrogen  undergo  putrefaction. 
It  is  further  produced  in  large  quantities  during  the  manufacture  of  coal 
gas. 

Solution  of  Ammonia. 

(Spirits  of  Hartshorn — Aqua  Ammonise — Liquor  Ammonise.) 

This  solution  may  be  regarded  as  ammonium  hydrate  ([H4N]HO).  It 
is  largely  used  both  in  the  arts  and  in  medicine.  When  pure  it  is  color- 
less, and  leaves  no  residue  when  evaporated  to  dryness.  The  gas  is  given 
off  freely  when  the  solution  is  heated.  It  has  a  pungent  smell,  and  a 
powerful  alkaline  reaction. 

Table  showing  the  Percentage  of  Ammonia  (NH3)  in  Liquids  of  various 

Gravities. 


Specific  Gravity. 

Per  cent,  of  NH3. 

Specific  Gravity. 

Per  cent,  of  NH3. 

0  875 

32  30 

0.938 

.    15.88 

0.885 

29.25 

0.943 

14.53 

0.900 

26.00 

0.947 

1346 

0.905 

25.37 

0.951 

12  40 

0  916 

2207 

0  954 

11.56 

0.925 

19.54 

0.959 

10.17 

0.932 

17.52 

0.963 

9.50 
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The  salts  of  ammonia  are  colorless,  and  volatile  by  heat,  whilst  all 
(excepting  the  acid  tartrate)  are  freely  soluble  in  water.  They  are  de- 
composed and  ammonia  gas  set  free  by  the  action  of  heat  applied  in  the 
presence  of  the  fixed  caustic  alkalies. 

Symptoms;  Dose,  etc. 

If  the  solution  of  the  gas  be  administered,  the  symptoms  produced  are 
very  similar  to  those  resulting  from  the  action  of  soda  and  potash,  except- 
ing in  two  particulars,  (1)  that  the  symptoms  are  more  severe,  and  (2) 
that  dyspnoea,  which  is  not  a  very  prominent  symptom  with  the  fixed 
alkalies,  is  always  very  intense  in  ammonia  poisoning.  After  the  active 
stage  has  passed  away  there  is  a  better  chance  of  recovery  than  with  either 
potash  or  soda. 

In  the  form  of  vapor  it  has  produced  intensely  severe  effects,  such  as 
violent  dyspnoea,  pain,  suffocation,  with  extreme  irritation  of  the  larynx, 
lungs,  and  air-passages.  Even  its  indiscriminate  use  for  rousing  persons 
from  fainting  fits  has  been  accompanied  with  bad  results. 

Death  has  taken  place  in  as  short  a  time  as  four  minutes,  whilst  it  has 
been  delayed  for  nineteen  days  and  eveu  three  months.  Cases  of  death 
are  on  record  in  four  and  five  hours,  and  in  two,  three,  and  four  days. 

As  regards  quantity,  two  drachms  of  the  strong  solution  has  proved  fatal. 
Half  an  ounce  is  usually  a  poisonous  dose,  but  recovery  is  recorded  after 
one  ounce.  One  of  the  authors  has  met  with  three  or  four  cases  of  re- 
covery after  three  or  four  drachms  of  liquid  ammonia. 

Post-mortem  Appearances. 

These  are  similar  to  those  produced  by  potash  and  soda  (page  105) ;  an 
extremely  fluid  state  of  the  blood,  fatty  changes  in  the  liver  and  kidneys, 
and  softness  of  the  spleen  have  been  specially  noticed. 

Treatment. 

The  treatment  to  be  adopted  must  be  similar  to  that  recommended  for 
potash  and  soda.  In  poisoning  by  the  vapor,  the  inhalation  of  acetic  or 
dilute  hydrochloric  acid  constitutes  the  most  appropriate  treatment. 

The  action  of  the  tetramethyl  of  ammonium  has  of  late  been  investigated 
by  M.  Rabuteau  ;  one-sixth  of'  a  grain  killed  a  frog  in  five  minutes,  and 
ten  grains  killed  a  dog  in  a  few  hours. 

Tests  for  Ammonia  and  its  Salts'. 

1.  Ammonia  salts  are  known — 

(«)  By  their  being  entirely  dissipated  wheu  heated  on  platinum-foil, 
unless  a  fixed  acid  or  foreign  matter  be  present. 

(b)  Treated  either  with  lime,  caustic  potash,  or  soda,  and  heated,  free 
ammonia  is  given  off.     This  is  known — 

1.  By  its  odor. 

2.  By  its  action  on  turmeric-paper. 

3.  By  white  fumes  being  produced  (NH4C1)  when  a  rod  moistened 

with  hydrochloric  acid  is  brought  near. 

2.  Perehloride  of  Platinum. — In  neutral  or  slightly  acid  solutions,  a 
yellow  crystalline  precipitate  of  ammonio-chloride  of  platinum  (2NH4C1, 
PtCl4  =  446.4),  sparingly  soluble  in  dilute  mineral  acids,  or  in  free  alka- 
lies, is  produced. 
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Fallacy. — The  precipitate  is  very  similar  to  the  potash  precipitate.  To 
distinguish  them,  vide  page  107. 

No  precipitate  is  produced  when  the  platinum  chloride  is  added  to 
solutions  of  sodium  salts. 

3.  Tartaric  Acid. — In  neutral  solutions,  if  they  he  not  very  dilute,  a  white 
crystalline  precipitate  of  tartrate  of  ammonium  (NH4H5C406=  167),  solu- 
ble in  alkalies  and  in  dilute  mineral  acids,  is  produced. 

4.  Picric  Acid  (alcoholic  solution). 

Gives  in  neutral  solutions  a  yellow  crystalline  precipitate  soluble  in 
excess. 

5.  Nessler's  Solution. 

This  test  is  exceedingly  delicate.  It  consists  in  the  addition  of  an  excess 
of  iodide  of  potassium  to  a  solution  of  mercuric  chloride  (HgCl2),  until  the 
mercuric  iodide  formed  is  redissolved,  an  excess  of  free  potash  being  added. 

Preparation. — Dissolve  550  grs.  of  iodide  of  potassium  in  5  oz.  of  water, 
and  220  grs.  of  corrosive  sublimate  in  5  oz.  of  water,  and  900  grs.  of 
potash  in  5  oz.  of  water.  Add  the  iodide  of  potassium  solution  to  the 
corrosive  sublimate  solution,  then  add  the  potash  solution,  and  make  up 
to  20  oz.  with  water.     Allow  the  solution  to  settle,  and  decant  when  clear. 

This  liquid  gives  a  brown  discoloration  with  the  merest  trace  of  ammo- 
nia, a  hydrargyro-iodide  of  ammonium  being  said  to  be  formed.  The  re- 
action does  not  take  place  in  the  presence  of  cyanides,  and  it  is  also 
influenced  to  an  extent  by  an  excess  of  chlorides. 

6.  Phospho-molybdate  of  Soda  (Sonnenschein). 

Gives  a  yellow  precipitate  of  phospho-molybdate  of  ammonia.  It  con- 
stitutes a  very  delicate  test  for  ammonia.  A  similar  precipitate  is  pro- 
duced with  potash,  but  not  with  soda-salts. 

Toxicological  Analysis. 

If  the  organic  matter  is  in  a  state  of  decomposition,  it  will  be  very  little 
good  in  attempting  to  recover  the  ammonia  that  has  been  the  cause  of 
death,  for  not  only  is  ammonia  volatile,  but  is  itself  produced  by  decom- 
posing organic  matters. 

If  only  ammonia  or  the  carbonate  be  present,  the  liquid  will  have  an 
ammonia  odor  and  an  alkaline  reaction.  Distil  over  about  one-fourth  of 
the  organic  liquid,  conducting  the  vapors  through  a  bent  tube  into  a  well- 
cooled  receiver  containing  a  little  water  acidulated  with  hydrochloric  acid. 
If  no  ammonia  be  given  off  in  this  way,  proceed  to  examine  the  materials 
for  other  ammonia  salts. 

To  do  this,  Wormley  advises  to  act  on  the  residue  in  the  retort  with 
strong  alcohol.  Filter.  Treat  the  filtrate  with  caustic  potash  and  distil 
as  before.     Test  the  acid  solution  for  ammonia  by  the  several  tests. 

Ammonia  is  estimated  quantitatively  either  by  the  Nessler  test,  or  as 
ammonio-chloride  of  platinum  {see  Potash). 

100  grs.  =    7.62  of  NH3. 
"      =  15.68  of  (H4N)HO. 

Sesquicarbonate  of  Ammonia  (2[2(H4N)C03]C02=  236). 

(Smelling  Salts.    The  Solution  is  called  Sal  Volatile.) 

It  is  prepared  by  heating  chalk  with  about  half  its  weight  of  powdered 
sal  ammoniac  and  subliming.  Much  free  ammonia  is  generated  during 
the  process. 

6H4NC1  +  3CaCO,  =  3CaCl2  +  2[2(H,N)C03]C02  +  2H3N  +  H20. 
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It  is  very  volatile,  having  an  ammonia  smell,  and  becomes'a  bicarbonate 
when  exposed  to  air.     It  is  soluble  in  cold  water. 

The  symptoms  and  post-mortem  appearances  are  the  same  as  those 
already  described  {see  Potash). 

Death  has  been  both  rapid  and  delayed. 

Tests  (vide  page  116). 
It  may  be  known — 

1.  From  carbonates  of  soda  and  potash;  by  its  being  volatile,  by  its 
giving  no  precipitate  with  sulphate  of  magnesia,  and  by  its  turning  a 
sulphate  of  copper  solution  a  deep  blue. 

2.  From  other  carbonates;  by  its  odor,  alkalinity,  and  volatility. 

3.  From  ammonia;  by  effervescing  with  an  acid,  and  by  giving  a  white 
precipitate  with  chloride  of  calcium. 

Chloride  of  Ammonium  (NH4C1). 
(Sal  Ammoniac.) 

It  consists  of  colorless  crystals,  soluble  both  in  water  and  in  alcohol. 
It  is  generally  made  from  the  ammoniacal  liquor  of  gas  works  by  neu- 
tralizing it  with  hydrochloric  acid. 

One  case  of  poisoning  by  its  action  is  recorded. 

Cases  of  Poisoning  by  Ammonia  and  its  Salts. 

(I.)  AMMONIA. 

CASE  1. — Taylor's  "Medical  Jurisprudence,"  p.  233.  Vapor  used  to  rouse  the  patient,  who  was  an 
epileptic. 

Symptoms. — Croup. 

Result.— Death  in  two  days. 

CASE  2.— "Christison,"  p.  194.    Male.  Adult.    Solution. 

Result. — Death  in  lour  minutes. 

CASE  3. — "Journal  de  Pharmacie,"  October,  184G,  p.  285.     5j-5ij  liq.  ammonia?. 

Symptoms. — Vomiting  and  bloody  purging. 

Result. — Death. 

Post-mortem. — Blood  infused  in  intestines;  blood  very  fluid. 

CASE  4. — "Journal  de  Chimie  Medicale,"  1845,  p.  531.    Male.    5iss.  of  liq.  ammonite. 

Symptoms. — Fell  down  instantly  insensible. 

Result. — Death. 

CASE  5.— Taylor's  "Medical  Jurisprudence,"  p.  234  (Mr.  Hilton').    Male:  adult.     Liq.  ammonise. 

Symptoms. — Symptoms  immediate  from  local  irritation  ;  great  difficulty  of  breathing. 

Result. — Death  in  three  days. 

Post-mortem. — Corrosion  in  various  parts,  with  perforation  of  stomach  ;  stomach  very  congested. 
None  of  the  poison  found. 

CASE  6.—"  Edinburgh  Medical  Journal,"  1857,  vol.  ii,  p.  236  (Dr.  Patterson).  Male:  set.  40.  Sij  of 
liq.  ammonite  or  carbonate  (?). 

Symptoms. — Pain  and  instant  vomiting;  difficult  breathing. 

Result. — Death  in  nineteen  days. 

CASE  7. — "American  Journal  of  Medical  Science,"  January,  1870,  p.  275  (Dr.  Kerr).  Male :  set.  70. 
Two  mouth fuls  of  liq.  ammonise. 

Symptoms. — Immediate  suffocation  and  vomiting. 

Result. — Death  in  four  hours. 

Post-mortem. — Great  general  congestion ;  lining  membrane  of  mouth,  throat,  etc.,  destroyed. 

CASE  8.—"  Lancet,"  1870,  vol.  i,  p.  467.    Male.    Sss.  of  liq.  ammonise. 

Result. — Deatli  in  five  hours. 

CASE  9. — Taylor's  "Medical  Jurisprudence,"  p.  235  (Mr.  Tyerman).  Male:  set.  62.  Sij  of  lin. 
caniph.  co.  and  liq.  ammoniaj  =  Sijss. 

Symptoms. — Lost  the  power  of  swallowing  from  inflammation. 

Result. — Recovery  in  four  days. 
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CASE  10. — Taylor's  "Medical  JurisprudeDce,"  p.  235  (Mr.  Gill).  Infant  four  days  old.  Small 
quantity  of  lin.  cainph.  co. 

Symptoms. — Pain  ;  clenched  hands;  difficulty  in  swallowing  and  breathing. 

Result. — Death  in  thirty-two  hours. 

CASE  11— "Lancet,"  April  4th,  1846,  p.  385  (Mr.  E.  P.  Wilkins).   Female :  set.  24.  A  strong  solution. 

Symptoms. — Immediate  insensibility;  great  paiu;  voice  became  a  mere  whisper;  choking  sensa- 
tion on  swallowing;  convulsions.    Recovered  in  a  fortnight. 

Result. — Recovery. 

CASE  12.—"  Medical  Times  and  Gazette,"  October  8th,  1864,  p.  385  (Dr.  Woodman).  Female :  set.  18. 
gj  of  the  strongest  solution. 

Symptoms. — Instant  vomiting.  In  four  hours  tongue,  lips,  and  tonsils  appeared  white  in  patches, 
and  stripped  of  epithelium  ;  pupils  dilated;  great  headache;  pain  in  throat  and  stomach  ;  glands  of 
neck  swollen  and  tender;  great  tendency  to  syncope.    Urine  became  scanty  and  dark-colored. 

Result. — Recovery. 

CASE  13.— "Medical  Times  and  Gazette,"  August  2d,  1862,  p.  118  (M.  Potain).  Male:  set.  44.  Siij 
of  liq.  ammonia;  =  100  grammes. 

Symptoms. — Immediate  symptoms  of  suffocation;  pain  and  prostration;  bloody  vomiting  and 
purging;  difficulty  of  swallowing. 

Result. — Death  in  ten  days. 

Post-mortem. — Larynx  and  pharynx  of  a  bright  red  color;  oesophagus  ulcerated  ;  stomach  natural, 
excepting  an  ulcer  at  the  cardiac  orifice;  intestines  natural ;  kidneys  fatty. 

CASE  14.— "Medical  Times  and  Gazette,"  July  21st,  1865,  p.  59  (Dr.  Wilson  Reed).  Male:  set.  35. 
Liniment  of  liq.  am.  fort.  5iij,  amm.  carb.  Siij,  ol.  olivse  5ij. 

Symptoms. — Immediate  burning  pain  in  throat  and  stomach ;  loss  of  speech  ;  bloody  secretion  from 
mouth  and  nares;  profuse  perspiration;  vomiting;  insensibility  in  three  hours;  urine  said  to  have 
been  bloody;  extreme  inflammatory  symptoms  set  in.    No  difficulty  in  swallowing. 

Result. — Recovery. 

CASE  15— "Med.  Chi.  Centralblatt,"  July  4th,  1873  (Dr.  Winter).  Male:  set.  28.  Siij  of  strong  liq. 
ammonias. 

Symptoms. — Skin  pale  and  cold ;  early  vomiting  ;  intellect  clear  ;  pupils  widely  dilated  ;  mouth  and 
throat  swollen  and  tender;  laryngeal  symptoms  not  severe,  but  the  voice  weak  and  hoarse;  great 
pain  along  the  oesophagus,  but  not  in  the  stomach;  no  abdominal  distension;  great  quantity  of 
urates  found  in  urine  the  following  day.  No  action  of  bowels  for  five  days.  (Vinegar,  ice,  and  clear 
cold  soups  given.) 

Result — Recovery. 

CASE  16.— "Med.  Chi.  Monatshefte,"  p.  493,  January,  1857.    Male.    gj. 

Symptoms. — Severe  laryngeal  symptoms,  profuse  salivation,  and  great  general  emaciation. 

Result. — Recovery. 

CASE  17. — "Guy's  Hospital  Reports,"  third  series,  xvii,  p.  225  (Dr.  Stevenson).  A  teaspoonful  of 
strong  liq.  ammonias,  sp.  gr.  0.88. 

Symptoms. — No  asphyxia. 

Result. — Death  suddenly. 

CASE  18.— Taylor's  "  Medical  Jurisprudence,"  p.  236.    Male:  adult.    5v  of  a  solution. 

Symptoms. — In  ten  minutes  stupor  came  on.  Suffered  for  some  time  after  from  irritation  about  the 
throat. 

Result. — Recovery. 

CASE  19.— "Medical  Times  and  Gazette,"  November  26th,  1853,  p.  554  (Dr.  Barclay).  Female:  set. 
19.    A  quantity  of  hartshorn. 

Symptoms. — Vomiting  of  blood;  irritability  of  stomach;  constipation. 

Result. — Death  in  three  months. 

Post-mortem. — Gullet  healthy;  cardiac  orifice  of  stomach  slightly  contracted,  and  the  intestinal 
orifice  contracted  to  size  of  crowquill. 

CASE  20. — Taylor's  "Medical  Jurisprudence,"  p.  236  (Dr.  Proctor).  Infant:  four  weeks.  A  tea- 
spoonful  of  hartshorn. 

Symptoms. — No  vomiting  or  purging  ;  no  excoriation  of  mouth  or  throat. 

Result. — Death  in  thirty-six  hours. 

CASE  21.—"  Lancet,"  December  1st,  1849,  p.  575  (Mr.  Iliff).  Male :  set.  2.  Siv  spirits  of  hartshorn 
merely  taken  into  the  mouth. 

Symptoms. — Immediate  vomiting;  croupy  breathing;  probably  none  went  into  the  stomach. 

Result. — Recovery. 

CASE  22.—"  Lancet,"  March  13th,  1852,  p.  261  (Mr.  Trotter).  Male :  36.  Sj  of  hartshorn  in  milk  by 
mistake  for  castor  oil. 

Symptoms. — Vomiting;  great  pain;  lips  and  mouth  excoriated  and  white.     No  diarrhoea. 

Result. — Recovery  in  two  days. 

For  other  Cases  of  Poisoning  by  Ammonia  and  the  Fumes,  see 

"Lancet,"  February  10th,  1866,  p.  162;  "Ann.  d'Hygiene,"  January,  1841  (vapor). 
"Medical  Times,"  December  5th,  lS40,p.  112  (from  the  vapor);  "Medical  Times  and  Gazette,"  May 
26th,  1855  (liniment). 
"Montpellier  Med.,"  November,  1871,  p.  527  (poisoning  from  the  fumes). 
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(II.)  CHLORIDE  OF  AMMONIUM. 

CASE  23.—"  Lancet,"  June  6th,  1868,  p.  720  (Dr.  C.  Browne).  Male  :  set.  25.  A  quantity  taken  dur- 
ing six  hours. 

Symptoms. — No  symptoms  for  at  least  two  hours  after  the  last  dose;  afterwards  giddiness;  stag- 
gering; pain  in  stomach  ;  delirium;  convulsions;  pupils  normal.  The  following  day  he  seemed  for 
a  time  better,  but  bad  symptoms  came  on.  An  hour  afterwards  he  was  reported  dead.  The  medical 
officer  detected  a  flutter  of  the  pulse,  and  commenced  vigorous  measures  for  resuscitation.  After  a 
time  convulsions  came  on,  and  opisthotonos,  then  muscular  relaxation,  and  consciousness  in  about 
fifteen  minutes.  Delirium  returned  in  one  hour.  He  was  unable  to  pass  water;  and,  with  some  symp- 
toms of  drowsiness  and  delirium,  he  made  a  perfect  recovery  by  the  following  morning. 

Result. — Recovery. 

LITHIUM— RUBIDIUM— CCESIUM. 

As  regards  lithium,  rubidium,  and  ccesium,  they  are  no  doubt  poisons, 
but  from  their  extreme  rarity  are  of  little  interest  to  the  medical  jurist. 
The  use  of  lithium  in  medicine  in  cases  of  gout  depends  on  the  fact  that 
it  forms  with  uric  acid  a  very  soluble  salt,  a  very  small  quantity  only 
being  needed  to  keep  in  solution  a  large  quantity  of  the  acid.  In  this  way 
uric  acid  may  be  got  out  of  the  system  (for  lithia  is  itself  a  diuretic),  and 
its  deposition  prevented. 


CHAPTER  IX. 

METALS  OP  THE  ALKALINE  EAETHS  AND  THEIR  SALTS. 

Barium — Symptoms,  etc. — Experiments  on  Animals — Tests — Cases  of  Poisoning — 

Strontium — Calcium. 

Barium  (Ba) ;  Strontium  (Sr ) ;   Calcium  (Ca). 

The  oxides  of  these  metals  are  called  alkaline  earths,  viz.,  Baryta 
(BaO);  Strontia  (SrO);  and  Lime  (CaO).  They  are  all  nearly  insoluble 
in  water. 

The  metals  of  the  alkaline  earths  differ  from  the  metals  of  the  alkalies 
in  the  following  respects  : 

1.  They  are  divalent,  the  alkaline  metals  being  univalent. 

2.  They  are  all  heavier  than  water,  the  alkaline  metals  being  lighter. 

3.  They  decompose  water  much  less  rapidly. 

4.  Their  carbonates  are  insoluble  in  pure  water,  but  soluble  when  the 
water  contains  carbonic  acid  in  solution. 

BARIUM  (Ba  =  137;  sp.  gr.  4.00). 

Barium  is  but  little  known  in  a  free  state.  Both  it  and  its  soluble  salts 
are  very  poisonous. 

Barium  Compounds. 

Baryta  (BaO  =  153)  is  prepared  by  heating  nitrate  of  baryta  (Ba2N03) 
in  a  crucible  to  redness.  It  combines  with  water  very  energetically,  form- 
ing— 

Barium  Hydrate  (BaO,  H20  =  171).  (Crystals  BaO,  H20  +  8H,0 
=  171  +  144.)  The  hydrate  is  soluble  in  twenty  parts  of  cold  and  in 
three  parts  of  hot  water. 
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Barium  Sulphate  (BaS04=  233).  The  sulphate  is  very  insoluble,  and 
it  is  doubtful  whether  it  is  a  poison.  It  is  called  heavy  spar  and  is  used 
as  a  substitute  for  and  an  adulterant  of  white  lead  (permanent  white). 

Barium  Chloride  (BaCl2=  208).  (Crystals = BaCl2,  2H20  =  208  +  36.) 
The  chloride  crystallizes  in  thin  pearly  plates.  It  is  insoluble  in  absolute 
alcohol. 

Barium  Nitrate  (Ba,  2N03=261)  is  largely  used  in  pyrotechny.  When 
heated,  BaO  is  left. 

Barium  Carbonate  (BaC03=  197)  Witherite.  It  is  insoluble  in  water, 
but  is  easily  soluble  in  the  acid  juices  of  the  stomach.  It  is  used  as  a  rat 
poison.     A  drachm  is  said  to  be  a  fatal  dose. 

Symptoms,  Dose,  etc. 

The  symptoms  produced  by  Baryta  and  its  salts  are  those  of  an  irritant 
poison.  Great  pain  in  the  stomach  aud  bowels,  a  heaving  palpitation  of 
the  heart,  with  purging  and  vomiting,  are  the  prominent  symptoms. 

Towards  the  close  of  the  case,  brain  and  nervous  symptoms  usually  occur, 
such  as  giddiness,  cramps,  paralysis,  and  violent  convulsions. 

Death  has  resulted  from  one  drachm  of  the  chloride,  whilst  bad  symp- 
toms were  produced  in  one  case  by  less  than  three  grains  given  in  divided 
doses.  A  case  is  recorded  of  poisonous  symptoms  being  produced  in  a  child 
by  its  sucking  a  paper  collar  that  had  been  stiffened  with  sulphate  of 
Baryta  (?)  ("British  Medical  Journal,"  February  8th,  1868,  p.  136). 

Death  has  occurred  in  one  hour  and  been  delayed  for  seventeen. 

Post-mortem  Appearances. 

Those  recorded  in  the  human  subject  are  very  similar  to  what  have 
been  observed  as  having  occurred  in  animals.  The  effects  in  the  main  are 
those  of  an  irritant  poison.  In  a  case  coming  under  the  observation  of 
one  of  the  authors  there  was  great  congestion  of  the  brain  and  its  mem- 
branes, both  sides  of  the  heart  were  full  of  black  blood,  and  the  lungs 
much  inflamed.  The  stomach  as  well  as  the  duodenum  showed  signs  of 
considerable  inflammatory  action.  Perforation  has  in  one  case  been  re- 
corded. The  remainder  of  the  intestines  were  not  in  the  case  referred  to 
inflamed  until  the  rectum  was  reached,  and  this  was  found  to  be  in  a  state 
of  great  congestion. 

Orfila  has  pointed  out  that  the  salts  of  barium  are  quickly  absorbed  and 
may  be  detected  after  death  in  the  liver,  spleen,  and  kidneys. 

Treatment. 

The  treatment  consists  in  the  free  administration  of  the  soluble  sulphates, 
such  as  those  of  sodium  and  magnesium.  The  stomach-pump  may  be  used 
if  the  case  be  seen  early,  and  emetics  must  be  given  freely. 


122 


EXPERIMENTS    WITH    BARYTA    ON    ANIMALS. 


Experiments  on  Animals. 

The  following  is  a  tabulated  list  of  the  results  obtained  by  several  in- 
vestigators : 


Dose. 

Animal. 

Symptoms. 

Results. 

Post-mortem. 

10  grains  of  Nitrate 
of     Baryta    (Tidy 

Rabbit  (by 
mouth). 

Death    in    1 

Pupils  dilated.  Brain, 
liver,     and      lungs 

hour. 

and  Woodman). 

congested.  Stomach 
rotten  and  inflam- 
ed. Rectum  very 
congested. 

5  grains    of  Nitrate 

Rabbit  (by 

Convulsions-     in      2 

Death   in  26 

Brain  normal.   Stom- 

of    Baryta    (Tidy 

mouth). 

hours.         Violent 

hours. 

ach    inflamed    and 

and  Woodmau). 

purging.       Pupils 
dilated. 

very  rotten.  Lungs 
and  liver  congested. 
Rectum  very  con- 
gested. No  appar- 
ent change  in  the 
small  intestines. 

30  grains  of  Nitrate 

Small  terrier 

Insensible  in  2  hours, 

Death 

Brain  normal.  Lungs, 

of    Baryta    (Tidy 

(by  mouth  \ 

with         vomiting, 

in  about  4 

liver,  stomach,  and 

and  Woodman.). 

purging,  and  con- 
vulsions.      Pupils 
dilated. 

hours. 

duodenum  congest- 
ed. Rectum  in- 
tensely so. 

10  grains  of  Nitrate 

Dog  (by 

No    marked     symp- 

Recovered in 

of     Baryta    (Tidy 

mouth). 

toms  for  17  hours, 

4  days. 

and  Woodmau). 

when  convulsions, 

vomiting, and  purg- 
ing   occurred.     In 
28  hours  paralysis. 

20  grains  of  Nitrate 

Dog  (by 

Vomiting  and  purg- 

Recovered in 

of     Baryta    (Tidy 

mouth). 

ing  in   3%   hours. 

2  days. 

and  Woodman). 

Couvulsions    in   6 
hours. 

30  grains  of  Nitrate 

Dog (by 

In  22  hours  convul- 

Recovered in 

of     Baryta    (Tidy 

mouth). 

sions  and  purging. 

3  days. 

and  Woodman). 

60  grains  of  Nitrate 

Large  dog  (by 

In  8   hours  convul- 

Recovered in 

of    Baryta     (Tidy 

mouth). - 

sions  and  purging 

2  days. 

and  Woodman). 

— passed    a    large 
quantity  of  water. 
In  23  hours  paraly- 
sis of  hind  legs. 

120  grains  of  Nitrate. 

Large  dog  (by 

Convulsions,      purg- 

Death in  2]4 

Brain  normal;  lungs, 

of     Baryta    (Tidy 

mouth). 

ing,  and  vomiting 

hours. 

liver,  kidneys,  sto- 

and Woodman). 

in   1  hour.    Great 
thirst;     passed     a 
large    quantity    of 
urine. 

mach,  and  all  the 
intestines,  but  es- 
pecially the  rectum, 
deeply  congested. 
Bladder  empty. 

5  grains  of  Chloride 

(Injected   into 

Couvulsions. 

Death    in    6 

ot  Barium  (Orfila). 

veins    of     a 
dog.) 
Applied    to    a 

minutes. 

10  grains    of    Chlo- 

Convulsions,   palsy, 

Death   in  20 

ride     of     Barium 

wound  on  the 

coma. 

minutes. 

(Brodie). 

back  of  a  rab- 
bit. 

3  grains  of  Chloride 
of  Barium(  Brodie). 

Cat(by  mouth). 

Death    in    1 

hour. 

3ij    of    Chloride    of 
Barium      I  Hazard 

Horse  (by 
mouth). 

Death   in  15 
days. 

and  Biron). 

Sij  of   Carbonate  of 
Baryta  (Campbell). 

Dog (by 
mouth). 

Death    in    6 

hours. 

15  grains  of  Carbo- 
nate     of     Baryta 

Dog  (by 
mouth). 

Death  in  15 

hours. 

(Campbell). 

12  grains  of  Carbo- 

nate    of     Baryta 

Applied    to   a 

Convulsions. 

Death. 

(Campbell). 

wound  on  the 
neck  of  a  cat. 

Experiments  prove  that  Baryta  (as  happens  with  most  irritant  poisons) 
has  a  double  action,  the  one  local  and  the  other  remote.  The  usual  symp- 
toms are  convulsions,  excessive  purging  and  vomiting,  great  thirst,  dilated 
pupils,  with  frequent  and  excessive  micturition  and  paralysis.   The  marked 
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post-mortem  appearances  are  persistent  rigor  mortis,  distension  of  both 
sides  of  the  heart  with  black  blood,  congestion  of  the  lungs,  liver,  and  kid- 
neys, congestion  and  extreme  rottenness  of  the  stomach,  and  sometimes  of 
the  whole  intestines,  but  invariably  intense  inflammation  of  the  rectum. 

Tests  for  the  Salts  of  the  Metals  of  the  Alkaline  Earths. 

Note:  There  are  certain  properties  that  barium,  strontium,  and  calcium 
salts  have  in  common. 

1.  Their  sulphides  and  sulphydrates  are  all  soluble;  therefore,  they 
are  not  precipitated  by  sulphuretted  hydrogen,  or  by  sulphide  of  am- 
monium. 

2.  Their  oxalates,  phosphates,  and  carbonates  are  insoluble  in  water. 
They  can  all  therefore  be  precipitated  by  a  soluble  carbonate. 

3.  They  are  all  precipitated  by  sulphuric  acid  and  the  soluble  sulphates. 
Sulphate  of  baryta  is  absolutely  insoluble  in  water — sulphate  of  strontia 
nearly  insoluble  in  water,  and  sulphate  of  calcium,  only  soluble  to  the  extent 
of  1  grain  in  1  oz.  of  water. 

4.  A  white  fixed  residue  is  left  when  any  of  their  salts  are  ignited. 

Tests  for  Barium  and  its  Salts. 

1.  Sulphuric  acid  and  solutions  of  all  sulphates  give  a  white  precipitate 
of  sulphate  of  barium  (BaS04  =  233)  which  is  insoluble  either  in  acids  or 
alkalies.  Always  before  testing  acidulate  the  solution  with  nitric  acid,  or 
otherwise  the  white  precipitate  may  be  a  carbonate,  phosphate,  or  oxalate 
of  barium. 

2.  Heated  on  platinum  wire  in  a  colorless  Bunsen  flame  or  before  the 
blowpipe,  they  impart  a  green  color  to  the  flame. 

3.  In  neutral  and  acid  solutions,  hydrofiuosilicic  acid  gives  a  precipitate 
of  fluosilicate  of  barium  (BaSiF6).  The  acids  of  the  several  salts  must 
be  recognized  by  their  several  reactions. 

Toxicological  Analysis. 

Filter  the  contents  of  the  stomach. 

(a)  Filtered  liquid. 

Add  dilute  sulphuric  acid,  boil  and  filter.  Ignite  the  filter-paper  so  as 
to  burn  away  the  organic  matter.  Boil  the  residue  with  water,  acidulated 
with  sulphuric  acid,  and  again  filter  and  weigh.  Every  100  grains  indi- 
cate 65.66  of  baryta.  This  indicates  the  quantity  of  soluble  baryta  salt 
present. 

(/?)  Residue  on  filter. 

Boil  with  carbonate  of  soda,  filter,  and  wash  the  residue  with  distilled 
water,  acidulated  with  hydrochloric  acid.  Test  the  filtrate  for  baryta  as 
in  the  preceding  case. 

Cases  of  Poisoning  by  the  Salts  of  Baryta. 

(I.)  CHLORIDE  OF  BARIUM. 

CASE  1.—"  Lancet."  February  26th,  1859,  p.  211  (Mr.  Walsh,  Manchester).  Female :  set.  22.  A  tea- 
spoonful  (about  5j)  in  water. 

Symptoms. — Iu  half  an  hour  severe  pain,  vomiting  and  purging  set  in.  In  one  hour  and  a  half 
muscular  power  of  extremities  almost  gone,  intelligence  not  impaired,  respiration  slow  and  labored. 
In  eight  hours  symptoms  seemed  to  abate,  but  returned  with  coma  after  fourteen  hours.  Convul- 
sions occurred  two  hours  before  death,  and  continued  without  intermission  until  death. 

Result. — Death  in  seventeen  hours. 
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CASE  2.—"  Ann.  d'Hyg.,"  1841,  2,  217.    5j  taken  in  mistake  for  Glauber  salt. 

Symptoms. — Vomiting,  convulsion,  headache,  deafness. 

Result. — Death  in  one  hour. 

CASE  3. — "  Christison,"  p.  580  (Dr.  Wach).    Female:  adult.    Sss.  by  mistake  for  sulphate  of  soda. 

Symptoms. — Sickness,  convulsions,  loss  of  voice,  faculties  clear  to  the  last. 

Result.— Death. 

Post- mortem. — Stomach  very  inflamed  externally  and  internally  ;  perforation  near  the  cardiac  end; 
small  intestines  inflamed  ;  large  intestine  contracted  ;  lungs  and  brain  gorged. 

CASE  4.— "Medical  Times,"  March  28th,  1845,  p.  508  (Dr.  Ferguson,  from  the  "  Dublin  Journal  of 
Medical  Science").  Female.  One-twelfth  grain  three  times  a  day  (about  two  graius  and  a  quarter 
altogether). 

Symptoms. — In  a  week  extreme  exhaustion  came  on,  and  severe  nervous  symptoms. 

Result. — Recovery. 

(IT.)  NITRATE  OP  BARYTA. 

CASE  5. — "  Pharmaceutical  Journal,"  June,  1872,  p.  1021 ;  "  Medical  Press  and  Circular  "  (Dr.  Tidy 
and  Mr.  Kennedy).     Male-  aet.  46.     Considerable  quantity  given  in  mistake  mixed  with  sulphur. 

Symptoms. — Symptoms  immediate.  Intense  pain  in  stomach,  loss  of  voice,  vomiting,  purging,  con- 
vulsions. 

Result. — Death  in  six  hours  and  a  half. 

Post-mortem. — Great  congestion  of  the  viscera.  Of  the  intestines,  only  the  duodenum  and  the 
rectum  atf'ected. 

(III.)  CARBONATE  OF  BARYTA. 

CASE  6. — "  Medical  Gazette,"  vol.  xiv,  p.  448  (Dr.  Wilson).  Female.  Half  a  teacup  in  water  taken 
fasting. 

Symptoms. — In  two  hours  weight  at  stomach,  dimness  of  sight,  pain  in  head,  cramp  in  legs,  vomit- 
ing, severe  palpitations. 

Result. — Recovery. 

(IV.)  ACETATE  OF  BARYTA. 

CASE  7.—"  Medical  Times  and  Gazette,"  January  31st,  1874,  p.  134.    Male :  set.  40.    A  considerable 
quantity. 
Result. — Death. 

STRONTIUM  (Sr.  =  87.5  ;  sp.  gr.  2.5). 

The  nitrate  of  strontium  is  largely  used  iu  firework  manufacture.  All 
the  compounds  are  more  or  less  poisonous.  We  are  indebted  for  experi- 
ments with  the  strontium  salts  to  Pelletier,  Blumenbaeh,  Gmeliu,  and 
Blake.  A  rabbit  died  from  the  effects  of  half  an  ounce  of  the  chloride  of 
strontium  given  internally,  a  smaller  dose  producing  no  effect.  Two  drachms 
of  the  carbonate  and  two  of  the  nitrate  given  to  rabbits,  merely  caused  a 
slight  diarrhoea.  Ten  grains  of  the  chloride  injected  into  the  jugular  vein 
of  a  dog  produced  no  results,  but  forty  grains  arrested  the  heart's  action 
in  fifteen  seconds. 

Tests. 

1.  The  Soluble  Carbonates  give  white  insoluble  precipitates,  soluble  in 
hydrochloric  acid,  and  in  water  containing  carbonic  acid. 

2.  Dilate  /Sulphuric  Acid  and  Soluble  Sulphates  give  a  white  precipitate 
of  sulphate  of  strontia  (SrS04),  insoluble  in  dilute  acids.  The  precipitate 
being  somewhat  soluble  in  water,  does  not  form  immediately  the  test  solu- 
tion is  added. 

3.  Strontium  compounds  when  heated  render  the  flame  of  a  carmine 
red  color. 

CALCIUM  (Ca  =  40 ;  sp.  gr.  1.6). 

One  case  of  death  from  lime  is  recorded.  A  man  was  ordered  by  his 
physician  to  drink  some  lime-water.  He  thereupon  procured  a  lump  of 
lime,  put  it  into  water,  stirred  it  up,  and  drank  the  thick  liquid.  Death 
occurred  in  a  few  hours  ("  Medical  Times  and  Gazette,"  Feb.  4th,  1871,  p. 
13).     Lime  is  a  caustic  and  irritant  poison.     In   cases  of  poisoning  the 
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soluble  sulphates  should  be  administered.     It  should  be  remembered  that 
lime  is  a  natural  constituent  of  various  tissues. 

Tests  for  Salts  of  Lime. 

1.  The  Soluble  Carbonates  give  white  insoluble  precipitates  of  calcium 
carbonate  (CaC03). 

2.  Dilute  Sulphuric  Acid  gives,  in  concentrated  solutions  only,  a  white 
precipitate  of  sulphate  of  lime  (CaSOj  slightly  soluble  in  water. 

3.  Oxalate  of  Ammonia  gives  a  white  precipitate  of  oxalate  of  lime 
(CaC204),  soluble  in  hydrochloric  acid.  The  delicacy  of  this  test  is  in- 
creased by  the  previous  addition  to  the  solution  of  a  little  free  ammonia. 
A  similar  precipitate  is  produced  with  baryta  and  strontia. 

4.  Lime  compounds,  heated  in  the  inner  blowpipe  flame,  give  an  orange- 
red  color  to  the  outer  flame.  Insoluble  salts  should  be  first  moistened 
with  hydrochloric  acid  before  placing  them  in  the  flame. 
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Antimonial  Poisoning — Experiments  on  Animals — Tests — Quantitative  Esti- 
mation— Toxieological  Analysis — Chloride  of  Antimony;  Properties,  etc. — 
Cases  of  Poisoning — Arsenicum,  Arsenic — Preparation — Uses — Properties — 
Solubility — Symptoms,  etc. — Treatment — Post-mortem  Appearances — Chronic 
Arsenical  Poisoning — Tests — Toxieological  Analysis — Various  Processes — Ar- 
senic Acid — Arseniteof  Copper — Its  Use  for  Wall  Papers,  etc — Tests — Orpi- 
ment — Realgar — Chloride  of  Arsenicum — Arseniuretted  Hydrogen — Iodide  of 
Arsenicum — Bismuth — Cadmium — Cerium  —  Chromium — Bichromate  of  Potash 
— Chronic  Poisoning — Cobalt — Copper — Red  Oxide — Black  Oxide — Sulphate — 
Sulphide — Nitrate — The  Acetates — Symptoms— Experiments  upon  Animals — 
Chronic  Copper  Poisoning — Action  of  Water  and  of  Articles  of  Food  on 
Copper  Vessels — Teste— Qold — Iridium  and  Rhodium — Iron — Lead — Carbonate 
of  Lead  and  oiher  Salts — Symptoms — Action  on  Animals — Treatment — 
Chronic  Lead  Poisoning — Action  of  Water  on  Lead — Action  of  Acids  on 
Lead — Post-mortem  Appearances — Tests — Toxieological  Analysis — Manganese 
— Mercury — Corrosive  Sublimate — Symptoms — Treatment — Chronic  Mercu- 
rial Poisoning — Experiments  on  Animals — Post-mortem  Appearances — Tests 
— Toxieological  Analysis — Calomel  —  White  Precipitate — Red  Precipitate — 
Turpeth  Mineral — Vermilion  —  Nitrates — Cyanide  and  Sulphoc^anide  of  Mer- 
cury— Mercuric  Methide — Molybdenum — Nickel — Osmium — Palladium — Plati- 
num—  Silver — Thallium — Ti.n —  Titanium —  Tungsten —  Uranium — Zinc — Oxide 
— Carbonate — Chloride — Sulphide — Sulphate — Acetate — Symptoms,  etc. — Ex- 
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ANTIMONY  (Sb  =  122). 
(Sp.  gr.  6.71  ;  fuses  at  430°  C.) 

Antimony  is  usually  prepared  from  the  gray  antimony  ore  (black  sul- 
phide). It  is  a  bluish-white,  very  brittle,  laminated,  crystalline  (rhombo- 
hedric)  metal,  not  readily  tarnishing  in  air,  and,  although  volatile,  nothing 
like  so  volatile  as  arsenic. 

The  metal  itself  is  said  not  to  be  poisonous,  but  all  its  compounds  are. 
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Tartar  emetic  and  the  chlorides  are,  toxicologically,  the  most  important 
of  its  salts. 

Antimony  is  largely  employed  in  various  branches  of  industry.  The 
metal  used  for  type  consists  of  one-fourth  antimony,  one-fourth  tin,  and 
the  rest  lead  ;  the  antimony  being  used  from  the  circumstance  that  it  ex- 
pands a  little  on  cooling,  so  giving  sharpness  to  the  cast.  A  certain  quan- 
tity is  also  added  to  pewter,  Britannia  metal,  and  the  old  Pocula  Emetica. 
The  antimonious  oxide  ground  with  linseed  oil  is  used  as  a  white  paint, 
but  is  much  inferior  to  lead. 

Antimony  burns  when  heated  to  redness,  giving  off  an  oxide  (Sb203). 
It  catches  fire  when  powdered  and  thrown  into  chlorine  and  bromine. 

Hydrochloric  and  sulphuric  acids  have  no  action  upon  it  when  cold, 
but  they  have  when  heated.  It  is  oxidized  by  hot  nitric  acid,  antimonic 
acid  (Sb,05)  being  formed.     It  is  freely  soluble  in  nitro-hydrochloric  acid. 

The  salts  of  antimony  are  generally  white,  and  are  without  taste.  They 
are  not  usually  decomposed  by  heat.  They  are  mostly  either  insoluble  or 
of  difficult  solubility  in  water,  but  their  solubility  is  increased  when  organic 
substances  are  present.  They  are  generally  soluble  in  hydrochloric  acid, 
but  precipitation  occurs  if  the  solution  be  poured  into  water. 

It  should  be  noted  that  both  the  metal  and  its  salts  usually  contain 
small  but  notable  traces  of  arsenic. 

Compounds  of  Antimony. 

Antimony  and  Oxygen. 

Antimonious  Oxide,     .....     Sh203  =  292 
Antimonic  Oxide  or  Antimony  Peroxide,     .     Sb205  =  324 

Antimony  and  Chlorine. 

Antimonious  Sulphide Sb2S3  =  340 

Antimonic  Sulphide  (Gold  Sulphur),   .         .     Sb2S5  =  404 

Antimony  and  Sulphur. 

Antimonious  Chloride,          ....     SbCl3  =  228.5 
Antimonic  Chloride, SbCl5  =  299.5 

Antimony  and  Hydrogen. 

Antimoniuretted  Hydrogen,  .         .         .     SbH3  =  125 

Potassio-tartrate  of  Antimony,  .    2[K(SbO  jC4H406]H20    =  668 

Tartar  Emetic  or  Potassio-tartrate  of  Antimony. 

2[K(SbO)C4H406]H30. 

(Stibiated  Tartar,  Tartrate  of  Antimony  and  Potash,  Tartarized 
Antimony.) 

This  is  a  salt  of  tartaric  acid  in  combination  with  potassium  and  anti- 
mony. It  is  found  in  commerce  either  as  a  white  amorphous  powder,  or 
in  yellowish-white  crystalline  masses,  having  a  metallic  taste  and  a  faintly 
acid  reaction  when  dissolved.  The  crystals  are  octahedral,  somewhat 
efflorescent,  and  turn  orange-red  when  touched  with  sulphide  of  am- 
monium. 

Tartar  emetic  is  soluble  in  twelve  to  fourteen  parts  of  water  at  ordinary 
temperatures,  and  in  about  three  parts  when  boiling.  The  solution  easily 
decomposes,  and  even  when  very  dilute,  growths  of  a  filamentous  nature 
will  be  developed  in  it  after  standing  a  short  time.  It  is  insoluble  in 
alcohol.      If  spirit  be  added  to   an  aqueous   solution  of  even  extreme 
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dilution,  it  precipitates  the  salt  in  the  form  of  plumose  crystals.  When 
heated  in  a  reduction-tube  it  turns  black,  the  residual  mass  consisting  of 
the  metal  and  carbon.  According  to  Taylor,  the  heat  of  the  spirit-lamp 
is  insufficient  to  effect  its  sublimation.  Mixed  with  carbonate  of  sodium, 
and  heated  on  charcoal  with  the  blowpipe,  globules  of  the  metal  will  be 
formed,  and  may  be  recognized  by  their  extreme  brittleness,  and  by  their 
having  a  white  incrustation  around  them  ;  but  both  the  metal  and  the  in- 
crustation disappear  if  the  heat  be  sufficiently  intense  and  long  continued. 
Lastly,  note,  as  we  have  said,  that  tartar  emetic  often  contains  a  trace 
of  arsenic. 

Symptoms,  Dose,  etc. 

In  the  act  of  swallowing  the  poison,  the  patient  complains  of  an  in- 
tensely metallic  taste.  In  a  short  time  pain,  specially  in  the  region  of  the 
stomach,  and,  more  or  less,  over  the  whole  abdomen,  comes  on.  There  is 
usually  intense  thirst,  but  drinking  is  an  effort,  owing  to  a  feeling  of  con- 
striction in  the  throat.  Incessant  and  violent  vomiting,  with  continuous 
purging,  are  usually  early  and  likewise  hopeful  symptoms.  If  they  are 
absent  (as  they  sometimes  are),  the  case  is  then  more  desperate.  Intense 
cardiac  depression  is  a  prominent  symptom.  The  pulse  may  be  so  feeble 
that  it  can  scarcely  be  felt,  the  skin  clammy  and  cold,  the  respiration 
laborious,  and  the  urine,  though  increased  in  quantity,  passed  with  pain. 
Cramps  in  the  extremities,  convulsions  and  spasms  of  a  tetanic  nature, 
often  precede  death,  which  results  generally  from  collapse  by  the  depress- 
ing action  of  the  poison  on  the  heart.  For  this  reason  antimony  should 
not  be  administered,  even  medicinally,  to  old  people.  The  salts  of  anti- 
mony, and  especially  tartar  emetic,  are  apt  to  affect  the  salivary  glands. 
Magendie  salivated  dogs  with  tartar  emetic,  and  Dr.  Samuel  Wright  has 
seen  an  active  ptyalism  induced  by  James's  powder.  ("  Lancet,"  Sep- 
tember 10th,  1842,  p.  807.)  In  some  cases  insensibility  has  been  an  early 
symptom,  and,  at  a  later  period,  a  peculiar  pustular  eruption  has  been 
noticed  on  the  skin  and  throat.  Such  eruptions  are  not  uncommon  even 
when  ointments  containing  antimony  have  been  applied  externally. 

The  quantity  necessary  to  cause  death  varies  greatly.  Recovery  is  re- 
corded, on  several  occasions,  after  half  an  ounce,  whilst  1^  grain  has 
proved  fatal.  Its  external  application  on  a  plaster,  and  as  an  ointment 
to  the  spine,  has  also  caused  death.  The  variable  results  produced  by 
large  and  small  doses  may  be  explained  in  two  ways :  (1st.)  If  vomiting 
and  purging  are  early  symptoms,  all  or  nearly  all,  the  poison  may  be  got 
rid  of.  Hence  the  reason  why  vomiting  and  purging  render  the  case  hope- 
ful. (2dly.)  Peculiar  idiosyncrasies.  Children  can  take  large  doses  better 
than  adults.  The  ordinary  effects  of  antimony,  moreover,  are  not  noticed 
when  it  is  administered  in  certain  diseases,  such  as  in  croup  and  inflam- 
mation of  the  lungs,  when  even  two  grains  may  be  given  at  short  intervals 
without  bad  effects  being  produced. 

In  one  case  death  occurred  in  seven  hours.  This  is  the  shortest  time  on 
record.  In  other  cases  it  has  been  delayed  for  one,  two,  and  four  days, 
and  even  for  two  and  more  weeks. 

Treatment. 

If  vomiting  is  not  present,  it  must  be  immediately  induced  by  draughts 
of  warm  water,  or  by  hot  milk,  or  by  tickling  the  throat ;  and  if  these 
fail,  the  stomach-pump  should  be  used  without  delay. 

Tincture  of  cinchona  bark,  or  any  liquids  containing  tannin,  such  as 
strong  tea,  nutgalls,  or  decoction  of  oak  bark,  are  the  proper  antidotes. 
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When  the  stomach  is  rid  of  the  poison,  strong  coffee  may  he  given,  and 
opium  to  allay  the  vomiting  ;  whilst  bloodletting,  as  an  antiphlogistic,  may 
be  indicated.     Opiates  are  often  useful  in  this  stage. 

Post-mortem  Appearances. 

The  tongue  is  usually  covered  with  a  white  fur.  Congestion  of  the  dura 
mater,  effusion  between  the  arachnoid  and  pia  mater,  injection  of  the  ves- 
sels on  the  surface  of  the  brain,  with  congestion  of  the  brain  itself,  are 
commonly  found.  The  lungs  are  frequently  of  a  very  deep  color.  The 
stomach  and  first  part  of*  the  intestines  are  generally  very  inflamed  and 
empty.  No  case  of  perforation  is  recorded,  but  the  stomach  in  one  case 
appeared  as  if  ulcerated.  Both  stomach  and  bowels  are  generally  covered 
with  a  thick,  viscid  coating  of  slimy  mucus.  The  blood  is  usually  black 
and  fluid. 

Chronic  Anthnonial  Poisoning :  Experiments  on;  Animals. 

On  more  than  one  occasion  death  has  been  caused  criminally  by  the 
administration  of  small  doses  of  antimony  at  intervals  to  healthy  persons. 
Nausea  and  vomiting,  with  extreme  depression,  accompanied  either  by 
constipation  or  by  a  watery  purging,  death  at  last  resulting  from  exhaus- 
tion, are  the  prominent  symptoms. 

Our  knowledge  of  chronic  anthnonial  poisoning  is  derived  from  the 
experiments  of  several  investigators  ;  amongst  others,  Dr.  Nevins  ("Liver- 
pool Medico-Chirurgical  Journal,"  No.  1),  Orfila,  Richardson,  and  the 
Messrs.  Miller  and  Lavran  ("Ann.  d'Hygiene,"  vol.  xxxvi,  p.  221).  The 
results  of  Dr.  Nevins's  observations  we  have  taken  from  the  abstract  in 
Guy's  "  Manual."  His  experiments  were  conducted  on  eleven  rabbits,  to 
which  doses  of  0.5  gr.,  1.0  gr.,  and  2.0  grs.,  were  given  four  times  daily. 
The  weakest  rabbit  died  after  taking  12,  the  strongest  after  taking  72 
grains.  One  died  after  four,  and  another  after  seventeen  days.  One  was 
killed  thirty-one  days  after  it  had  taken  the  last  dose  of  the  poison,  one  in 
fourteen  days,  and  three  in  one,  three,  and  four  days  respectively. 

The  general  symptoms  noted  were  emaciation  and  great  loss  of  appetite. 
None  of  them  vomited,  and  in  only  three  cases  out  of  eight  was  there  any 
diarrhoea ;  four  out  of  the  five  had  convulsions ;  and  one  aborted. 

Antimony  was  found,  in  every  case,  in  large  quantity  in  the  liver,  and 
in  smaller  quantities  in  the  spleen  and  stomach.  It  was  found  in  the  kid- 
neys in  those  animals  that  survived  for  some  time.  It  was  found  in  the 
lungs,  and,  in  those  that  had  lived  for  fifteen  days,  in  the  bones.  It  was 
also  found  in  the  urine  after  the  animals  had  taken  the  twelfth  dose  ;  and, 
lastly,  it  was  found  in  the  foetal  rabbit  in  the  case  where  abortion  occurred. 

The  appearances  after  death  were  in  each  case  great  congestion  of  the 
liver  and  inflammation  of  the  mucous  membrane  of  the  stomach.  In  two 
cases  ulceration  was  observed.  The  inflammation  extended  in  some  cases 
into  the  small  intestines,  the  solitary  glands  being  often  enlarged  and  cov- 
ered with  a  yellowish  deposit,  which,  on  analysis,  was  found  to  contain 
antimony.  The  colon  and  rectum  were  generally  healthy,  the  kidneys 
somewhat  congested,  and  the  lungs  very  much  so.  The  brain,  heart,  and 
spleen  were  usually  normal. 

It  was  long  ago  proved  that  large  doses  of  antimony  might  be  given  to 
dogs,  and  that  little  effect  was  produced,  provided  free  vomiting  occurred  ; 
but  that  if  the  gullet  was  tied,  to  prevent  vomiting,  a  very  few  grains 
would  prove  fatal.  If  injected  into  the  veins,  a  very  small  quantity 
induced  vomiting  and  purging,  with  inflammation  of  the  lungs  and  ali- 
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mentary  canal.  And  thus  Dr.  Nevins  concludes  that  tartar  emetic  is  a 
deadly  poison  when  repeated  in  small  doses  for  a  sufficient  length  of  time, 
but  that  the  total  quantity  necessary  to  cause  death,  and  the  length  of 
time  required,  vary  considerably  in  different  cases :  that  there  is  a  general 
similarity  in  the  symptoms  and  morbid  appearances  produced,  but  by  no 
means  absolute  uniformity:  that  the  poison  permeates  all  the  tissues  of 
the  body,  and  even  those  of  the  unborn  offspring,  if  its  administration  be 
continued  long  enough,  whilst  at  the  same  time  it  is  constantly  being 
eliminated  by  the  kidneys  and  bowels;  and,  lastly,  that  the  fatal  effects 
are  often  disproportionate  to  the  apparent  changes  found  after  death. 

As  regards  the  detection  of  antimony,  Orfila  records  in  his  "  Traite  de 
Toxicologic  "  the  following  facts  : 

1.  That  he  found  antimony  in  the  fat,  liver,  and  bones  of  a  dog  that 
had  taken,  three  months  and  a  half  before  its  death,  46.5  grains  of  tartar 
emetic  during  the  course  often  days.  No  antimony  had  been  taken  after- 
wards. 

2.  That  similar  results  were  obtained  in  a  second  case  in  which  the 
interval  was  four  months. 

3.  Tartar  emetic  was  administered  to  a  bitch  for  a  period  of  five  days, 
fifteen  days  before  she  littered.  The  pups  were  born  at  full  time.  Both 
the  pups  and  the  mother  were  then  killed,  and  antimony,  on  analysis,  was 
found  in  them  all. 

Dr.  Richardson's  experiments  ("Lancet,"  May  10th,  1856)  are  im- 
portant. A  dog  died  in  1  hour  and  40  minutes  after  a  drachm  of  tartar 
emetic  in  solution  had  been  injected  into  the  cellular  tissue.  The  symp- 
toms did  not  set  in  for  thirty  minutes.  After  death,  both  sides  of  the  heart 
were  found  to  be  distended  ;  the  lungs  dark,  and  full  of  blood,  but  not 
inflamed  ;  the  bladder  empty,  and  the  blood  generally  fluid.  The  mucous 
membrane  of  the  stomach  was  bright  pink.  The  antimony  was  found  in 
the  following  parts,  beginning  with  that  part  where  the  largest  quantity 
was  discovered:  blood,  vomit,  rectum,  lungs,  liver,  stomach,  bladder,  kid- 
neys, and  small  intestines. 

In  a  second  experiment,  made  with  antimoniuretted  hydrogen,  a  dog 
was  placed  in  a  glass  chamber  capable  of  holding  3000  cubic  inches  of 
air;  100  cubic  inches  of  the  gas  was  admitted  every  twenty  minutes,  and 
at  the  end  of  3  hours  and  50  minutes  the  dog  died.  No  symptoms  set  in 
for  1  hour  and  40  minutes,  when  purging  occurred,  and,  in  ten  minutes 
afterwards,  vomiting.  Extreme  prostration,  however,  was  the  prominent 
symptom. 

In  the  post-mortem  all  the  viscera  were  found  congested  ;  the  blood 
loosely  coagulated;  the  lungs  inflated  and  full  of  blood,  but  not  specially 
inflamed. 

In  a  third  experiment,  a  wound  in  a  dog's  neck  was  dressed  every  morn- 
ing with  tartar-emetic  ointment.  The  dog  died  in  seven  days.  There  was 
no  purging  or  vomiting,  but  the  animal  refused  food,  and  died  exhausted, 
as  if  from  inanition. 

The  blood  was  fluid,  the  stomach  red  internally,  and  the  heart  full  on 
both  sides.  No  antimony  was  found  in  the  brain,  but  it  was  found  in 
larger  quantities  both  in  the  liver  and  in  the  spleen  than  in  the  other 
organs. 

Tests. 

It  will  be  noticed  that  the  following  are  the  tests  for  antimony,  but  that 
only  a  few  are  tests  for  antimony  in  the  form  of  tartar  emetic.     In  a  so- 
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lution  of  tartar  emetic,  after  the  antimony  has  been  thrown  down  with 
sulphuretted  hydrogen,  and  filtered  off,  the  cream  of  tartar  (KHC4H406) 
may  be  obtained  by  evaporating  the  filtrate  to  dryness. 

1.  A  drop  of  the  solution  of  tartar  emetic  evaporated  to  dryness,  yields 
tetrahedral  crystals  of  the  salt. 

2.  The  solution  has  a  metallic  taste  and  an  acid  reaction.  It  is  decom- 
posed by  keeping. 

3.  No  precipitate  is  produced  with  ferrocyanide  of  potassium ;  and  thus 
it  is  known  from  most  other  metallic  poisons. 

4.  Sulphuretted  hydrogen  gives,  with  a  solution  rendered  acid  by  tartaric 
acid,  or  by  a  mere  drop  of  hydrochloric  acid,  the  characteristic  orange-red 
precipitate  of  antimonious  sulphide  (Sb2S3),  the  depth  of  color  being  some- 
what dependent  on  the  quantity  of  antimony  present. 

This  precipitate  is  to  be  collected  and  well  washed. 

Note  the  following  properties  and  reactions  of  the  precipitate  (Sb2S3) : 

(a)  It  is  not  soluble  in  ammonia. 

(b)  It  is  soluble  in  strong  solutions  of  caustic  potash. 

(c)  It  is  soluble  in  strong  hydrochloric  acid,  sulphuretted  hydrogen 

being  given  of,  which  may  be  known  by  its  smell  and  by  black- 
ening lead-paper.  Chloride  of  antimony  (SbCl3)  will  be  found 
in  solution. 

(d)  The  hydrochloric  acid  solution  of  the  chloride  (c)  poured  into 

water  gives  a  white   precipitate  of  oxychloride  of  antimony, 
which  is  soluble  in  tartaric  acid. 
(«)  The  precipitated  sulphide  (Sb2S3)  is  soluble  in  sulphide  of  ammo- 
nium, but  is  reprecipitated  of  an  orange-red  color  when  an  acid 
is  added. 

5.  Reinsch's  Test.  (For  general  directions  in  performing  the  experiment, 
see  "  Arsenic") 

Make  the  experiment  as  follows  : 

The  antimonial  solution  is  to  be  boiled  with  one-fourth  its  bulk  of  pure 
hydrochloric  acid,  together  with  a  small  piece  of  pure,  well-cleaned  copper- 
foil.  If  antimony  be  present  in  large  quantity,  the  copper  will  have  a  black 
deposit  of  the  metal  thrown  down  upon  it,  but  if  it  exists  only  in  small 
quantity,  the  deposit  will  then  appear  of  a  violet-red  color. 

The  copper-foil  is  to  be  removed,  washed,  dried,  and  treated  as  follows  : 

(a)  Heat  the  copper-foil  in  a  reduction-tube,  when  an  amorphous  sub- 
limate will  be  produced,  close  to  the  heated  end  of  the  tube. 
(No  sublimate  is  produced  except  with  the  three  metals,  anti- 
mony, arsenic,  and  mercury  ;  but  the  sublimate  of  antimony  is 
amorphous,  of  arsenic  octahedral,  and  of  mercury  globular.) 

(/?)  Or  boil  the  copper-foil  in  a  solution  of  caustic  potash,  exposing  it 
every  now  and  then  to  the  air  in  order  to  oxidize  it.  In  a  short 
time  the  antimony  will  be  dissolved,  and  an  antimoniate  of 
potash  formed.  Acidulate  this  solution  with  hydrochloric  acid, 
and  pass  sulphuretted  hydrogen  through  it,  when  an  orange-red 
precipitate  will  be  produced,  which  is  to  be  tested  as  before  di- 
rected. 

(y~)  Or  boil  the  copper-foil  in  a  weak,  feebly  alkaline  solution  of  per- 
manganate of  potash.  The  antimonial  coating  will  be  dissolved, 
the  permanganate  losing  its  color,  and  manganic  hydrate  pre- 
cipitated.    Filter  the  solution,  treat  the  filtrate  with  a  few  drops 
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of  hydrochloric  acid,  and  pass  sulphuretted  hydrogen  through 
it.    (Odling.) 

6.  Marsh's  Test.     (For  general  directions  see  "Arsenic") 
Antimoniuretted   hydrogen  (SbH3)  is  set  free  by  the  action  of  dilute 

sulphuric  acid  on  zinc  in  the  presence  of  antimony.     For  combination  to 
take  place  the  gas  must  be  nascent. 

Note— 

(a)  The  gas  produces  a  black  stain  if  allowed  to  play  on  a  piece  of 
paper  moistened  with  nitrate  of  silver  (antimonide  of  silver). 

0?)  Pass  the  gas  through  a  solution  of  nitrate  of  silver,  when  a  black 
precipitate  of  antimonide  of  silver  will  be  thrown  down.  (In 
the  case  of  arsenic,  a  black  precipitate  is  also  thrown  down,  but 
this  precipitate  consists  merely  of  metallic  silver.)  Collect  the 
precipitate,  wash,  and  boil  for  some  time  in  a  solution  of  tar- 
taric acid,  filter,  and  treat  the  filtrate  with  sulphuretted  hydro- 
gen, when  an  orange-red  precipitate  (Sb2S3)  will  be  obtained. 

(y)  The  gas  (SbH3)  burns  with  a  pale  bluish-white  flame,  giving  off" 
white  fumes  of  antimonipus  oxide  (Sb.,03). 

(<5)  A  piece  of  white  porcelain  held  in  the  flame  is  soon  coated  with 
a  black  deposit  of  metallic  antimony. 

Note  the  following  properties  and  reactions  of  this  metallic  deposit : 

(1)  The  absence  of  metallic  lustre.     It  is  sootlike  in  appearance. 

(2)  Its  difficult  volatilization. 

(3)  Its  insolubility  in  a  solution  of  chloride  of  lime. 

(4)  Its  solubility  in  sulphide  of  ammonium,  which,  on  evaporation 

to  dryness,  leaves  a  bright  orange  stain,  soluble  in  hydrochlo- 
ric acid,  and  insoluble  in  ammonia. 

(N.  B.  The  arsenical  deposit  is  brilliantly  metallic,  vola- 
tilizes with  a  slight  heat,  is  soluble  in  a  solution  of  chloride 
of  lime,  and  in  sulphide  of  ammonium  ;  this  latter,  on  evapo- 
ration, leaving  a  yellow  stain  insoluble  in  hydrochloric  acid, 
but  soluble  in  ammonia.) 

(5)  Treat  the  antimonial  stain  with  nitro-muriatic  acid,  and  evapo- 

rate to  dryness.     The  residue  does  not  give  a  red  precipitate 
with  a  solution  of  nitrate  of  silver  as  happens  with  an  ar- 
senical stain. 
(e)  Heat  the  tube  conveying  the  antimoniuretted  hydrogen  with  a 
spirit-lamp,  when  a  ring  of  metallic  antimony  will  be  found 
near  and  on  both  sides  of  the  flame  by  reason  of  its  slight 
volatility.     (See  Fig.  under  Arsenic.) 

Note  respecting  this  antimonial  stain — 

(1)  The  antimonial  stain  is  difficult  to  sublime,  whilst  the  arsenical 

stain  sublimes  with  ease. 

(2)  No  white  octahedral  sublimate  can  be  formed,  as  with  arsenic. 

(3)  The  metallic  deposit  of  antimony  dissolves  easily  in  sulphide 

of  ammonium,  leaving  an  orange  stain  on  evaporation. 

7.  Acidulate  the  antimonial  solution  with  about  one-tenth  its  bulk  of 
hydrochloric  acid  ;  suspend  in  the  cold  mixture  a  piece  of  tin-foil,  when, 
either  immediately  or  in  the  course  of  some  time,  a  black  deposit  of  the 
metal  will  be  thrown  down  on  the  tin.     This  does  not  occur  with  arsenic. 

8.  Place  a  few  drops  of  the  solution  of  antimony,  acidulated  with  hy- 
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drochloric  acid,  in  a  shallow  platinum  capsule.  Touch  the  platinum, 
through  the  liquid,  with  a  piece  of  zinc,  when  metallic  antimony  will  he 
deposited,  and  adhere  to  the  platinum.  Wash  the  stain,  and  dissolve  it 
in  warm  nitric  acid.  Evaporate  this  solution  to  dryness,  and  touch  with 
sulphide  of  ammonium  ;  or  else  pour  a  little  sulphide  of  ammonium  upon 
the  stain,  which  readily  dissolves  it,  and  evaporate  to  dryness,  when  an 
orange-red  precipitate  (Sb2S3)  will  he  formed.  (This  testis  applicable  in 
the  examination  of  organic  liquids,  for  copper,  antimony,  etc.) 

9.  Action  of  Acid*  on  Solutions  of  Tartar  Emetic. 

Dilute  Nitric  Acid  gives  a  white  precipitate  of  subnitrate  of  antimony, 
which  is  soluble  in  a  solution  of  tartaric  acid,  and  in  excess  of  ammonia. 
The  precipitate  turns  orange-red  when  treated  with  sulphide  of  ammonium. 

Hydrochloric  Acid  gives  a  white  precipitate  in  concentrated  solutions, 
which  is  both  soluble  in  excess,  and  in  a  solution  of  tartaric  acid.  A 
similar  white  precipitate  is  also  produced  with  lead,  silver,  and  mercury 
salts,  but  the  antimony  precipitate  may  be  known  by  its  turning  orange- 
red  with  sulphide  of  ammonium. 

Sulphuric  Acid  gives  a  white  precipitate,  soluble  in  excess  of  the  acid, 
or  in  a  solution  of  tartaric  acid. 

10.  Potash,  Soda,  and  Ammonia  give  white  precipitates  in  concentrated 
solutions,  soluble  in  excess  of  the  precipitant. 

11.  Mercuric  Chloride  gives  a  white  precipitate. 

12.  Infusion  of  Nutgalls  gives  a  dirty  yellowish-white  precipitate. 

13.  Acetate  of  Lead  gives  a  white  amorphous  precipitate,  soluble  in 
acetic  and  tartaric  acid. 

Quantitative  Analysis. 

Convert  the  antimonial  compound  into  a  chloride  by  boiling  with  nitro- 
muriatic  acid.  Filter,  dilute  with  water  until  a  slight  cloudiness  begins  to 
appear.  Then  pass  sulphuretted  hydrogen  through  the  solution,  boil  to 
expel  excess,  dry  the  precipitate,  and  weigh. 

100  grs.  of  Sb2S3=   85.88  of  Antimonious  Oxide,  Sb,03. 
=  196.47  of  Tartar  Emetic. 
=    71.76  of  Metallic  Antimony. 
=  134.41  of  Antimonious  Chloride,  SbCl3. 

Toxicological  A  nalysis. 

The  antimony  may  exist  in  organic  mixtures  both  in  a  soluble  and  in- 
soluble form.  Tannic  acid  renders  the  poison  insoluble,  but  the  antimo- 
nial salts  are  not  affected  by  albuminous  liquids. 

The  stomach  and  its  contents  are  to  be  diluted  with  water  acidulated 
with  a  few  drops  of  hydrochloric  acid,  and  with  some  tartaric  acid,  and 
set  aside  for  a  short  time  in  a  warm  place.  Afterwards  strain  and  filter 
the  liquid.  Pass  sulphuretted  hydrogen  through  the  filtrate,  and  let  it 
stand  for  the  precipitate  to  subside.  Collect,  wash,  and  dry  the  precipi- 
tated sulphide.  The  color  of  the  precipitate,  which  should  be  orange-red, 
may  be  more  or  less  brown  from  admixture  with  organic  matters. 

Note  the  following  reactions  of  the  precipitate : 

1.  It  is  insoluble  in  ammonia. 

2.  Add  to  it  a  little  strong  hydrochloric  acid,  and  dissolve  by  heat. 
Sulphuretted  hydrogen  is  evolved,  and  a  chloride  of  antimony  is  left  in 
solution. 
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3.  Test  this  acid  liquid  as  follows : 

(«)  Pour  a  little  into  water,  when  the  white  oxychloride  will  be  pre- 
cipitated. 
(b)  Test  by  "Marsh's  Test,"  and  by  other  tests. 

In  the  examination  of  the  Tissues. 

1.  Cut  the  tissues  up  into  very  small  pieces,  and  boil  them  in  a  flask  in 
a  mixture  of  four  parts  of  water  and  one  part  of  hydrochloric  acid  for 
about  a  quarter  of  an  hour.     Filter. 

Test  the  filtrate  by  Reinsch's  process  with  copper-foil  (see  tests  as  before). 

2.  Or  they  may  be  treated  by  the  process  of  Fresenius  and  Von  Babo ; 
viz.,  by  destroying  the  organic  matter  with  chlorate  of  potash  and  hydro- 
chloric acid  (see  Arsenic). 

Always,  if  possible,  examine  the  urine.  This  is  most  important,  as  the 
elimination  of  antimony  by  the  kidneys  is  rapid. 

Dr.  Taylor  recommends,  when  the  quantity  present  is  very  small,  to 
suspend  in  the  weak  acid  solution  a  coil  of  pure  zinc-foil  wound  round  a 
piece  of  platinum-foil,  when  metallic  autimony  will,  if  present,  be  found 
deposited  on  the  platinum.  Care  must  be  taken  that  the  acid  is  not  pres- 
ent in  sufficient  quantity  to  dissolve  the  zinc.  The  deposit  on  the  platinum 
may  be  treated  as  follows: 

(a)  Wash  and  digest  in  strong  nitric  acid  until  the  deposit  is  dissolved, 
and  evaporate  to  dryness.  Dissolve  the  residue  in  hydrochloric 
acrd,  and  treat  the  solution  with  sulphuretted  hydrogen. 

(6)  Or  dissolve  the  residue  in  sulphide  of  ammonium,  evaporate  to 
dryness,  and  so  obtain  the  orange-red  precipitate. 

Lastly,  it  must  be  remembered  antimony  is  often  used  as  a  medicine. 
It  is  necessary,  therefore,  that  the  quantity  present  should  be  estimated, 
and  should  be  above  a  mere  medicinal  dose,  so  as  to  make  certain  it  was 
given  or  taken  as  a  poison. 

Chloride  of  Antimony  (SbCl3  —  228,5). 
(Butter  of  Antimony.) 

This  is  a  very  corrosive  fuming  liquid,  and  is  often  dark-colored  or  of  a 
yellow  tint,  from  its  containing  chloride  of  iron.  It  is  sometimes  given  to 
horses,  to  make  them  look  sleek. 

The  symptoms  produced  by  it  set  in  rapidly,  and  are  usually  violent. 
Death  has  occurred  in  ten  hours  after  two  or  three  ounces.  In  this  case 
narcotic  symptoms  are  reported  to  have  occurred. 

In  the  post-mortem  appearances  we  are  told  in  the  case  above  referred  to 
that  the  stomach  and  intestines  appeared  as  if  charred,  the  mucous  mem- 
brane being  entirely  destroyed.  All  this  shows  that  chloride  of  antimony 
is  an  exceedingly  active  poison. 

The  treatment,  etc.,  must  be  the  same  as  for  tartar  emetic. 

Tests. 

In  the  analysis,  in  addition  to  what  has  been  already"  said,  specially 
note — 

1.  That  if  the  chloride  of  antimony  be  added  to  water,  a  yellowish-white 
precipitate  of  oxychloride  of  antimony  is  thrown  down. 

2.  That  this  white  precipitate  is  soluble  in  tartaric  acid. 

3.  That  if  the  precipitate  be  mixed  with  carbonate  of  sodium  and  heated 
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on  a  piece  of  charcoal  with  the  blowpipe,  metallic  antimony  will  be  ob- 
tained. 

4.  That  the  solution  of  the  white  precipitate  in  tartaric  acid  is  thrown 
down  as  an  orange-red  precipitate  when  treated  with  sulphuretted  hy- 
drogen. 

5.  That  after  the  precipitation  by  the  addition  of  water,  the  clear  liquid, 
if  tested  with  nitrate  of  silver,  will  be  found  to  contain  hydrochloric  acid. 

[Note  here  that  a  white  precipitate  is  also  produced  when  the  bismuth 
salt  is  added  to  water,  but  that  sulphuretted  hydrogen  gives  a  black  pre- 
cipitate with  bismuth,  whilst  it  gives  an  orauge-red  precipitate  with  anti- 
mony.] 

For  recovery  from  organic  mixtures  and  for  further  tests  (vide  as  before). 

Cases  of  Poisoning  by  Antimony. 

(I.)  TARTAR  EMETIC. 

CASE  1. — Orfila's  "  Toxicologic,"  vol.  i,  p.  623.    Male:  set.  50.    Thirty-seven  grains. 

Symptoms. — Vomiting,  purging,  convulsions. 

Result. — Death  in  four  days. 

CASE  2. — Beck's  "  Medical  Jurisprudence."    Child.     Fifteen  grains. 

Symptoms. — Vomiting  and  purging;  convulsions. 

Result.— Death  in  a  few  weeks. 

CASE  3.— "Medical  Gazette,"  vol.  45,  p.  801  (Dr.  Pollock).    Male:  set.  30.     5j. 

Symptoms. — Early  and  violent  vomiting  ;  no  convulsions. 

Result. — Death  in  ten  hours. 

CASE  4.—"  Lancet,"  May  22d,  1847,  p.  535  (Mr.  Frere).    Male  :  set.  28.     5ij. 

Symptoms. — In  one  hour  spasmodic  contraction  of  muscles;  vomited  once;  watery  purging. 
(Emetics  given.) 

Result. — Recovery. 

CASE  5. — "American  Journal  of  Medical  Science,"  January  7th,  1853,  p.  131.  Adult.  Sss.  taken 
by  mistake  for  sulphate  of  soda. 

Symptoms. — Vomiting  in  half  an  hour.    (Green  tea  and  tannin  administered.) 

Result.— Recovery  after  several  days. 

CASE  G. — Dr.  Taylor's  "Medical  Jurisprudence,"  p.  309,  vol.  i.  Male:  adult.  Two  hundred  grains. 

Symptoms. — Vomiting  in  fifteen  minutes;  severe  cramps  in  three  hours  ;  suppression  of  urine. 

Result— Recovery. 

CASE  7. — Taylor's  "  Medical  Jurisprudence,"  p.  309  (Dr.  Proctor).  Four  children.  5j  of  sulphur, 
and  3j  of  tartar  emetic  between  the  four. 

Symptoms. — Early  vomiting  aud  cramps  ;  no  difficulty  in  swallowing,  or  constriction  of  throat. 

Result. — Recovery. 

CASE  8. — "  Lancet,"  January  21st,  1854  (Dr.  Beale).     Female  :  set.  16.     Forty  to  sixty  grains. 

Symptoms. — Vomiting  and  purging  in  fifteen  minutes:  a  period  occurred  after  a  few  hours  when 
she  seem;  d  better,  but.  a  relapse  followed.     Delirium  ;  dilated  pupils. 

Result. — Death  in  thirty-six  hours. 

'Post-mortem. — Lungs  slightly  congested;  no  inflammation  in  stomach  or  intestines. 

CASE  9. — "Western  Journal  of  Medicine  and  Surgery  "  (America),  1848,  p.  23  (Dr.  Gleaves).  Male: 
adult.    Sss. 

Symptoms. — Vomiting  for  one  hour  and  a  half,  when  the  vomit  merely  consisted  of  the  matters 
taken  to  induce  vomiting;  purging  in  two  hours. 

Result.— Recovery  in  two  weeks. 

CASE  10.— "Boston  Medical  and  Surgical  Journal,"  December,  1856,  p.  400.   Female:  set.  21.  Dose  ? 

Symptoms. — Vomiting  and  purging;,  no  convulsions. 

Result.—  Death  iti  seven  hours. 

CASE  11.—"  Medical  Times  and  Gazette,"  March  28th,  1857.  Female.  Gr.  iss.  c  gr.  xv  of  ipecacu- 
anha glwu  five  days  after  confinement. 

Symptoms. — Vomiting,  purging. 

Result. — Death. 

CASE  12.— "Lancet,"  May  19th,  1838,  p.  220  (Orfila).    Male:  adult.    3j. 

Symptoms. — Pain,  vomiting,  and  diarrhoea  ;  distressing  cramps. 

Result. — Recovery. 

CASE  13.— " Lancet,"  May  19th,  1838,  p.  250  (M.  Recamier).    Male:  adult.     Forty  grains. 

Symptoms. — Vomiting;  purging;  convulsions. 
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CASE  14.— "Lancet,"  May  19th,  1838,  p.  250.  Female:  set.  20.  A  plaster  sprinkled  with  5ss.  of 
tartar  emetic  applied  to  the  epigastrium  after  the  application  of  leeches. 

Symptoms. — Aphthae  in  mouth. 

Result. — Death. 

CASE  15. — "Lancet,"  May  19th,  1838,  p.  250.    2EX.  2.    Spine  rubbed  with  tartar  emetic  ointment. 

Symptoms. — Sickness. 

Result. — Death  in  forty-eight  hours. 

CASE  16.—"  Lancet,"  April  12th,  1856,  p.  400  (Dr.  B.  W.Richardson).  Male.  About  three  grains  was 
dropped  into  the  medicine  bottle  and  not  well  mixed ;  taken  at  a  dose. 

Symptoms. — Symptoms  very  severe,  and  nearly  fatal.  The  man  suffered  from  acute  inflammatory 
symptoms. 

Result. — Recovery. 

CASE  17.— "  Lancet,"  April  12th,  1856^,  p.  400  (Dr.  B.  W.  Richardson).  Male-:  adult.  15TTI  of  an- 
timony wine. 

Symptoms. — Nausea  incessant;  prostration  great ;  no  purging. 

Result. — Recovery. 

CASE  18.—"  Medical  Times  and  Gazette,"  October  6th,  1866, p.  379  (Dr.  Gabb).  Male:  set. 40.  Three 
teaspoonf  uls  of  tartar  emetic  =  5ij  at  teast.    He  took  some  vinegar  shortly  after. 

Symptoms. — No  vomiting  for  more  than  an  hour,  when  sickness  and  purging  came  on.  In  four 
hours  violent  cramps  in  the  legs  were  complained  of,  but  no  pain  at  the  stomach.  He  got  better  for  a 
time,  but  had  a  relapse  and  died. 

Result. — Death  in  forty  hours. 

CASE  19.— "Lancet,"  April  25th,  1846;  p.  460  (Mr.  Hartley).  Male:  set.  five.  Female;  ret.. three- 
Each  had  a  powder  containing  ten  grains  of  tartar  emetic. 

Symptoms. — In  twenty  minutes  both  children  had  vomiting  and  purging,  with  tetanic  spasms. 
The  boy  died  in  eight  hours,  the  girl  in  twelve  or  thirteen  hours. 

Result. — Death  in  eight  and  in  twelve  hours. 

Post-mortem  on  girl. — Lungs  somewhat  congested  ;  liver  healthy  ;;  peritoneal  coat  of  intestines  in- 
flamed; duodenum  inflamed;  mucous  membrane  of  stomach  much  inflamed;  brain  very  congested. 

Post-mortem  on  boy. — Similar.  Spots  on  stomach,  as  if  ulcerated;  and  a  scarlatinal  eruption  on 
the  arms,  legs„  and  neck. 

(II.)  CHLORIDE  OF  ANTIMONY. 

CASE  20. — Taylor's  "Medical  Jurisprudence,"  p.  315.  Male:  set.  12.  5iv-5v  taken  in  mistake  for 
ginger  beer. 

Symptoms. — Vomiting  in  two  hours. 

Result. — Recovery. 

CASE  21. — Taylor's  "Medical  Jurisprudence,"  p.  315  (Mr.  Mann)..    Male:  adult.     gij-5iij. 

Symptoms. — Great  pain  ;  incessant  attempts  to  vomit  and'  to  evacuate  the  bowels.  After  some 
hours  there  was  a  great  desire  to  sleep, 

Result. — Death  in  ten  hours  and  a  half. 

Post-mortem. — The  whole  alimentary  tract  appeared  black,  as  if  charred.  The  mucous  membrane 
was  entirely  destroyed. 

CASE  22. — Taylor's  "Medical  Jnrisprudence,"  p.  316  (Mr.  Evans).  Male:  adult.  Siij  of  bronzing 
liquid  =  solution  of  Sba  CI. 

Symptoms. — Fain;  vomiting;  no  purging. 

Result. — Death  in  eighteen  hours. 

Post-mortem. — Intense-inflammatory  action  in  stomach ;  no  perforation  ;  putty-like  masses,  which 
contained  antimony  found  in  stomach. 

CASE  23.— "  Lancet,"  December  4th,  1841,  p.  324  (Mr.  Houghton).   Male  :  set.  10.    A  tablespoonful. 

Symptoms. — Immediate  choking  and  burning  pain.    Recovered  in  two  days. 

Result. — Recovery. 

CASE  24.— "Lancet,"  February  26th,  1848,  p.  230  (Mr.  Weeden  Cooke).  Male:  set.  41.  Sj  of  chlo- 
ride of  antimony. 

Symptoms. — Immediate  burning  sensation ;,  insensibility ;  pulse  very  small;  apparently  complete 
collapse.    Recovered  in  a  few  days. 

Result. — Recovery. 

CASE  25.—"  Medical  Times  and  Gazette,"  October  22d,  1864,  p.  44S  (Dr.  Crisp).  Female :  set.  19.  Siij. 

Symptoms.- — Great  pain  ;  thirst:  vomiting;  diarrhoea;  no  urine  passed;  the  mind  remained  clear  ; 
lips  and  mouth  black  and  excoriated. 

Result. — Death  in  twenty-four  hours. 

Post-mortem. — Stomach  appeared  uuiformly  covered  with  antimony.  When  this  was  removed,  the 
mucous  membrane  appeared  black  and  charred.    Part  of  the  small  intestines  also  affected. 

See  the  following  Cases  of  Antimonial  Poisoning. 

"  Medical  Times  and  Gazette,"  vol.  ii,  1860,  pp.  12,  190,  213,  and  271.    (Suspected  deaths  at  Yeovil 
and  Liverpool.) 
"  Medical  Times,"  March  22d,  1841,  p.  306.    (Tartar  emetic.) 
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"Medical  Times,"  January  17th  and  February  7th,  1846,  pp.  :t22  and  381.    Death  of  boy  and  girl. 

"  Medical  Times,"  June  24th,  1848,  p.  127  (a  tablespoonful  of  tartar  emetic).  Recovery  ;  symptoms 
severe;  pustular  eruption. 

"  Medical  Times,"  March  16th,  1844.  (Ten  grains  Dover's  powder.)  Death  in  twenty  hours  of  a 
child  seven  weeks  old. 

"  Medical  Times  and  Gazette,"  April  4th,  1868,  p.  384.  Death  from  a  dose  of  antimony,  taken  in  a 
seidlitz  powder  by  a  drunken  woman  to  produce  "quietness." 

"  Medical  Gazette,"  vol.44,  p.  3:34. 

"Association  Medical  Journal,"  June  10th,  1853,  p.  513. 

"Guy's  Hospital  Reports,"  October,  1857  (Dr.  Taylor). 

"  Lancet,"  August  30th,  1856,  p.  259  (Regina  v.  McMullen).  Antimony  given  as  a  cure  for  drunk- 
enness. 

"Medical  Times  and  Gazette,"  August  25th,  and  September  15th  and  29th,  1860. 

"American  Journal  of  Medical  Science,"  January,  1853,  p  131. 

ARSENICUM. 

(Symb.  As.     At.  wt.  75  ;  sp.  gr. :  solid,  5.97  ;  vapor,  10.6  ;  volatilizes  at 
180°' C.  (356°  F.).) 
It  is  prepared  either 

(1)  By  subliming  the  metal  from  some  ore  which  contains  it  in  an  un- 
combined  state ;  or 

(2)  By  subliming  the  arsenical  sulphide  of  iron  (FeAsS)  (Mispickel), 
obtained  chiefly  from  Silesian  mines,  the  arsenicum  being  given  off  as 
white  arsenic  (As203). 

Arsenicum  is  a  brittle  steel-gray  metal,  has  a  brilliantly  metallic  lustre, 
and  is  far  more  volatile  than  antimony.  The  vapor  has  a  peculiar  garlic- 
like odor.  The  metal  is  a  conductor  of  electricity.  In  making  small  shot 
it  is  mixed  with  lead  in  order  to  facilitate  its  assuming  a  globular  form. 
When  powdered  and  thrown  into  chlorine  it  catches  fire.  It  easily  com- 
bines with  bromine,  iodine,  and  sulphur  when  heated  with  them.  It  is 
readily  oxidized  either  by  hot  sulphuric  or  nitric  acids,  hydrochloric  acid 
having  but  little  or  no  action  upon  it.  It  is  soluble  in  a  solution  of  bleach- 
ing powder.  Heated  in  air  it  is  converted  into  arsenious  anhydride 
(As.20:j).  _ 

Metallic  arsenic  acts  as  a  powerful*  poison,  although  it  is  doubtful 
whether  it  does  so  until  it  becomes  converted  into  arsenious  acid.  It  is, 
however,  a  question  of  no  great  practical  importance,  as  the  process  of 
oxidation  in  the  body  is  rapid. 

Compounds  with  Oxygen. 

1.  Arsenious  Anhydride  (white  arsenic  ;  arsenious  acid),        .     As203 

(Salts  are  called  Arsenites.) 

2.  Arsenic  Anhydride,  ........     As205 

Compounds  with  Sulphur. 

1.  Sulphide  of  Arsenic.     Realgar.         Color,  ruby  red,  .         .     As2S2 

2.  "  Orpiment.      Color,  bright  yellow,      .     As2S3 

3.  "  Color,  "  .     As2S5 

Compound  with  Chlorine. 
1.  Chloride  of  Arsenicum,      .......     AsCl3 

Compound  with  Iodine. 
1.  Iodide  of  Arsenicum, Asl3 

*  "  Fly  powder  "  consists  of  a  mixture  of  arsenious  acid  and  metallic  arsenic. 
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Compound  loith  Hydrogen. 
1.  Arseniuretted  Hydrogen, AsH3 

It  also  enters  into  other  combinations. 

We  shall  now  examine  arsenious  acid  in  detail,  and  as  we  proceed,  the 
reactions,  etc.,  of  the  other  compounds  of  arsenicum  will  suggest  them- 
selves. Arsenious  acid  has  been  known  for  a  long  time  as  an  active  drug, 
and  constituted  the  poisonous  ingredient  of  the  "Aqua  TorFana"  of  the 
sixteenth  century. 

The  cases  of  poisoning  by  arsenic  have  much  diminished  of  late,  owing 
to  the  act  of  1851  (14  Vict.,  cap.  xiii,  sec.  3),  which  not  only  restricts  its 
sale,  but  requires  that  when  sold  retail  and  in  small  quantity,  it  should  be 
mixed  with  soot  or  indigo. 

Arsenious  Anhydride  (As203  =  198). 

(Arsenic  ;  White  Arsenic  ;  Arsenious  Acid  ;  Ratsbane.) 

(Sp.  gr.  of  opaque  form  3.65,  of  the  transparent  3.75 ;  sp„  giv  of  vapor 
13.8  ;  sublimes  at  137.6°  C.) 
It  is  prepared  either 

(1)  During  the  roasting  of  arsenical  ores  in  a  current  of  air;;  or 

(2)  By  heating  metallic  arsenic  in  the  presence  of  air.. 

Its  uses  are  numerous.  It  was  formerly  put  into  candles  to  harden 
them,  and  to  give  them  a  waxlike  appearance.  (Corpse  candles.)  Ex- 
tremely dangerous  effects  were  produced  by  the  slow  volatilization  of  the 
arsenic  whilst  the  candles  were  burning.  We  may  remark  here  that  the 
arsenic  may  easily  be  detected  in  candles  by  boiling  the  fatty  matter  in 
water,  and  removing  the  fat  en  masse  when  the  water  is  cold-  The  arsenic 
will  then  be  found  in  solution.  The  arsenite  of  copper  is  occasionally  used 
for  coloring  green  tapers,  although,  as  a  rule,  verdigris  is  employed  for 
this  purpose.  The  authors  have  found  the  arsenite  in  these  tapers  on 
several  occasions,  in  one  case  as  much  as  was  equal  to  1  per  cent,  of  arseni- 
ous acid  being  present. 

Wheat  is  often  steeped  in  an  arsenical  solution,  and  this  has  been  a  cause 
of  accidental  poisoning,  both  to  men  and  animals  ("Lancet,"  March  9th,. 
1850,  p.  312).  An  arsenical  solution  is  also  used  by  shepherds  as  a  sheep- 
wash.  Bad  effects  have  been  produced  on  those  engaged  in  washing  the 
sheep  with  it  ("Lancet,"  September  12th,  1857,  p.  281),  whilst  on  more 
than  one  occasion  accidents  have  resulted  from  wine  being  put  into  a 
bottle  that  had  been  used  for  the  wash  without  its  having  been  previously" 
cleansed  ("  Lancet,"  October  18th,  1856,  p.  447). 

Arsenic  is  also  used  in  glass-making  and  in  white  enamelling.  It  is 
used  by  grooms  for  horses  from  some  fancied  belief  that  it  renders  their 
coats  sleek.  It  forms  a  constituent  of  many  of  the  vermin-killers  and  rat- 
pastes.  Its  use  as  a  rat-paste  has  more  than  once  proved  serious  in  places 
supplied  with  water  by  wells.  The  poisoned  rat,,  tormented  by  thirst,, 
rushes  to  the  well  to  allay  it,  and  is  drowned  or  dies  there,  and  at  the  same 
time  contaminates  the  water  with  the  poison..  "  Simpson's  Rat-Paste  "  is 
a  compound  of  starch,  smalt,  and  arsenious  acid  (40  per  cent.),  scented 
with  oil  of  rhodium  (Herapath).  ( Vide  fatal  case,  "  British  Medical 
Journal,"  May  6th,  1865,  p.  473.) 

Arsenic  is  also  used  in  stuffing  animals,  and  in  preparing  specimens,  on 
account  of  its  preservative  power.     A  case  is  recorded  of  well-marked 
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arsenical  symptoms  being  produced  by  merely  keeping  birds  that  had  been 
stuffed  with  an  arsenical  preparation  in  a  room.  ("  Lancet,"  April  23d, 
1853,  p.  397.) 

Some  quack  pills  also  contain  it  (Reg.  v.  Bone,  Hertford  Assizes,  1874). 

Physical  Properties. 

It  exists  in  two  forms.  (1)  A  vitreous  form,  which  is  transparent  and 
colorless  when  first  made,  but  becomes  yellowish,  white,  opaque,  and  some- 
what like  porcelain  after  exposure  to  air.  Some  doubt  exists  as  to  the 
true  cause  of  this  change.  (2)  A  crystalline  form  (octahedra),  which  ar- 
senic assumes  when  it  is  carefully  sublimed  in  small  quantities,  or  crystal- 
lized out  from  a  hydrochloric  acid  solution. 

It  is  very  nearly,  if  not  entirely,  destitute  of  both  taste  and  smell.  The 
opaque  variety  has  a  lower  specific  gravity  than  the  transparent.  Heat 
converts  the  opaque  form  into  the  vitreous,  whilst  mere  grinding  in  a  mor- 
tar converts  the  vitreous  into  the  opaque.  Heated  to  137.6°  C,  it  softens 
and  sublimes  without  fusing,  forming  transparent  octahedral  crystals  on 
surfaces  that  have  been  warmed.  A  somewhat  characteristic  behavior  of 
arsenic  is  the  white  layer  that  it  forms  on  the  surface  of  water  when  thrown 
into  it  in  a  state  of  powder. 

Chemical  Properties. 

Arsenious  acid  has  feebly  acid  properties,  but  it  readily  combines  with 
bases,  the  salts  being  called  arsenites.  They  are  generally  easily  decom- 
posed by  a  stronger  acid.  All  arsenites  of  the  alkalies  are  soluble  in 
water,  and  are  very  poisonous.  All  the  other  arsenites  are  almost  insolu- 
ble, and  hence  the  action  of  lime  and  magnesia  when  used  as  antidotes. 
Most  of  the  arsenites  are  decomposed  by  heat,  whilst  all  when  heated  with 
a  reducing  agent  evolve  the  metal  in  a  vaporous  form. 

Arsenious  acid  is  readily  soluble  in  solutions  of  the  fixed  caustic  alka- 
lies, but  is  not  so  soluble  in  ammonia.  It  is  very  slightly  soluble  in  sul- 
phuric acid,  but  is  freely  soluble  in  hot  nitric  acid,  when  the  arsenious  is 
changed  to  arsenic  acid.  It  is  also  readily  soluble  in  hydrochloric  and  in 
some  vegetable  acids,  in  alcohol  (1  in  2000  of  alcohol,  sp.  gr.  0.802),  and 
in  chloroform  (1  in  200,000),  but  is  insoluble  in  absolute  ether.  When 
chlorine  is  passed  through  a  solution  of  the  acid,  arsenic  acid  is  formed. 

The  solubility  of  arsenic  in  water  is  a  question  of  very  considerable 
medico-legal  importance.  There  are  great  variations  in  the  results  ob- 
tained by  different  investigators.  The  following  are  the  chief  circum- 
stances that  serve  to  modify  the  dissolving  action  of  water  on  the  acid  : 

1.  The  peculiar  modification  of  acid  used. 

2.  Its  admixture  or  contamination  with  organic  matter.  It  is  said  that 
the  presence  of  greasy  matter,  such  as  bacon,  reduces  the  solubility  of  ar- 
senious acid  to  55th.  If  this  be  the  fact,  it  affords  a  partial  explanation 
of  why  sometimes  its  action  seems  to  be  suspended. — (Dr.  Blondlot,  "Medi- 
cal Times  and  Gazette,"  Feb.  11th,  1860.) 

3.  The  length  of  time  the  water  has  acted. 

4.  The  temperature  of  the  water. 

5.  If  boiled,  the  length  of  time  that  the  boiling  was  continued. 

6.  The  time  that  has  elapsed  between  boiling  and  the  examination. 

We  will  endeavor  to  state  a  few  results  we  have  obtained  in  a  tabular 
form,  so  as  to  show  them  as  clearly  as  possible. 
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Solubility  of  Arsenious  Acid. 


Transparent 
form. 

Opaque  form. 

Fresh  crystal- 
line acid. 

1000  grains  of  cold  distilled  water  after 
standing  for  24  hours,  dissolved  .     . 

1000  grains  of  boiling  water  poured  on 
the  acid,  and  allowed  to  stand  for  24 

1000  grains  of    water  boiled  for  one 
hour,  the  quantity  being  kept  uni- 
form by  the  addition  of  boiling  water 
from  time  to  time,  and  filtered  im- 

1.74  grains. 
10  12      « 

64,5        " 

1.16  grains. 
5.4        " 

76.5        " 

2.0  grains. 
15.0        " 

87.0       " 

Symptoms,  Dose,  etc. 

How  soon  after  the  poison  is  taken  do  the  symptoms  of  arsenical  poison- 
ing commence?  This  is  an  important  medico-legal  question.  Cases  are 
recorded  where  the  symptoms  have  set  in  immediately.  In  one-half  the 
recorded  cases  they  have  commenced  within  two  hours,  aud  in  two-thirds 
within  five  hours.  In  two  cases  that  are  on  record,  no  active  symptoms 
occurred  before  the  fourth  day.  It  will,  however,  generally  be  found  that 
in  cases  where  the  symptoms  are  delayed  for  some  hours,  either  that  the 
person  went  to  sleep  after  taking  the  poison  (for  during  sleep  the  animal 
system  is  peculiarly  inactive),  or  that  the  poison  was  taken  with  or  soon 
after  a  meal.  Of  course,  too,  the  form  in  which  it  was  swallowed,  that  is, 
whether  solid  or  iu  solution,  largely  influences  the  rapidity  of  its  action. 

The  symptoms  are  those  of  an  intense  irritant.  The  countenance  tells 
of  severe  suffering.  There  is  generally  great  depression,  followed  by  a 
"fire  burning"  pain  in  the  pit  of  the  stomach,  aggravated  by  the  slightest 
pressure.  Diarrhoea,  with  tenesmus,  burning  pains  at  the  anus,  and  in- 
tensely painful  cramps  iu  the  legs  are  usual.  We  invariably  find  violent 
vomiting,  increased  by  taking  the  least  thing  into  the  stomach,  the  vomit 
consisting  either  of  a  white  gummy  matter  from  admixture  with  the  poison, 
or  of  a  brown  liquid  mixed  with  bile,  and  sometimes  blood.  During  the 
vomiting  the  patient  complains  of  the  great  heat  and  constriction  felt  in 
the  throat.  There  is  usually  dysuria,  the  quantity  of  urine  passed  being, 
as  a  rule,  diminished  in  quantity,  but  not  suppressed.  Some  have  asserted 
there  is  no  retention,  but  simply  a  constant  desire  to  micturate,  whilst 
others  hold  that  retention  is  a  marked  symptom  of  arsenical  poisoning 
("  Medical  Times  aud  Gazette,"  March  24th,  1866,  p.  328). 

The  thirst  is  intense,  the  skin  dry  and  hot,  the  headache  severe,  the 
pulse  small  and  rapid,  the  tongue  dry  and  furred,  the  breathing  catching, 
the  eyes  suffused  and  smarting,  the  conjunctivae  being  red,  with  great  in- 
tolerance of  light,  great  general  restlessness,  twitchings  in  the  extremities, 
but  generally  a  perfectly  clear  mind.  The  nervous  symptoms  are  intense 
and  long-continued.     These  symptoms  may  terminate  in  several  ways. 

(a)  Convulsions,  with  fits  of  an  epileptic  nature.  Tetanic  spasms,  and 
in  one  case  lockjaw,  are  recorded  as  early  symptoms. 

(b)  The  case  may  assume  merely  the  form  of  English  cholera,  and  the 
practitioner  be  in  this  way  thrown  off  his  guard. 

(See  Dr.  Letheby  on  points  of  similarity  and  dissimilarity  between 
cholera  and  arsenical  poisoning,  "Medical  Times,"  Nov.  11th,  1848,  p.  76; 
also  Virchow's  "Archiv,"  xlvii,  524. 
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(c)  Collapse,  with  or  without  (as  happens  in  some  very  exceptional  cases) 
pain,  vomiting,  or  diarrhoea.  In  these  cases  death  is  usually  very  rapid, 
but  the  mind  is  clear  to  the  end. 

(d)  Intense  coma,  as  in  the  case  related  by  Mr.  Wright,  of  Dublin. 

(e)  Death  may  be  almost  immediate,  as  if  by  shock. 

But  the  symptoms  of  arsenical  poisoning,  it  must  be  admitted,  are  often 
anomalous  and  perplexing,  nor  is  it  possible  always  to  explain  them. 
Often  there  is  an  irritation  and  eruption  of  the  skin  of  a  very  severe  character 
(Christison,  p.  328;  Dr.  Schlender's  case  of  arseniuretted  hydrogen  poison- 
ing); sometimes,  and  not  uncommonly,  local  paralysis  ("Lancet,"  June 
7th,  1845;  "Lancet,"  July  6th,  1844;  "American  Journal  of  Medical 
Science,"  July,  1851);  sometimes  salivation,  and  even  mania  are  recorded 
as  having  occurred  (Christison,  p.  316).  Sometimes  the  symptoms  sud- 
denly disappear  for  some  hours,  to  come  on  with  renewed  vigor  ("Loudon 
Medico-Chirurgieal  Transactions,"  II,  134;  "Chemical  News,"  Dec.  26th, 
1863).  Sometimes  the  patient  dies  without  literally  any  bad  or  severe 
symptoms  at  all  ("Provincial  Journal,"  June  28th,  1848;  Christison,  p. 
310).  In  all  forms,  however,  arsenic  is  a  poison.  The  gaseous  form  is, 
as  we  should  expect,  the  most  active,  and  of  the  rest  it  may  be  said  that 
the  greater  the  solubility  the  more  intense  are  their  poisonous  properties. 
It  is  a  poison,  too,  however  administered,  whether  applied  to  the  sound 
skin  ("Mem.  of  London  Medical  Society,"  II,  397,  Mr.  Sherwen's  experi- 
ments), or  used  as  a  wash  ("American  Journal  of  Medical  Science,"  July, 
1851),  or  applied  to  the  scalp  ("British  Medical  Journal,"  March  5th, 
1864,  p.  276),  or  applied  as  an  ointmeut  to  a  tumor  ("British  Medical 
Journal,"  Oct.  6th,  1866,  p.  395),  or  used  as  a  plaster  ("Lancet,"  March 
20th,  1869,  p.  410,  and  Oct.  3d,  1868,  p.  457),  or  applied  to  the  nostrils 
(Christison,  p.  328),  or  applied  to  wounds  or  ulcers  (Christison,  pp.  320- 
321),  or  applied  to  the  rectum  or  vagina  (Christison,  p.  323),  or  admin- 
istered internally  as  solid,  liquid,  or  gas. 

The  time  of  death,  varies  greatly.  In  onedialf  of  the  cases  on  record  it 
proved  fatal  within  nine  hours.  But  it  has  killed  as  soon  as  twenty 
minutes,  whilst  the  fatal  period  has  been  delayed  to  ten  and  sixteen  days, 
and  in  one  case  even  to  two  years. 

As  regards  fatal  quantity,  Orfila  asserts  ("Lancet,"  Nov.  14th,  1840,  p. 
262),  that  however  much  arsenic  may  be  taken  into  the  stomach,  the  whole 
quantity  absorbed  in  case  of  death  never  exceeds  1.5  to  2  grains.  In  Dr. 
Sigmond's  lectures  in  the  "Lancet"  of  Dec.  16th,  1837,  the  case  of  a  man, 
set.  63,  is  referred  to,  who  took  one  grain  of  arsenic  in  divided  doses,  and 
died,  it  was  believed,  as  the  result.  A  second  case  is  recorded  by  Roux 
of  a  girl,  aet.  18,  who  died  after  the  application  of  a  very  weak  "  pate 
arsenicale"  to  a  caacerous  breast;  and  a  third  case  is  recorded  by  Sir 
At  ley  Cooper,  where  death  resulted  from  the  application  of  arsenic  to  a 
fungus  in  the  eye,  the  stomach  after  death  showing  all  the  appearances  of 
arsenical  poisoning.  In  a  case  recorded  by  Dr.  Letheby,  2.5  grains  proved 
fatal  to  a  girl  of  nineteen.  On  the  other  hand,  there  are  numerous  cases 
on  record  of  recovery  after  enormous  doses.  Iu  nearly  all  these  cases, 
however,  two  conditions  are  recorded;  first,  that  the  poison  was  taken 
after  a  full  meal,  and  secondly,  that  very  early  and  free  vomitiug  occurred. 
This  indeed  is  doubtless  the  explanation  of  many  cases,  which  otherwise 
appear  unexplainable.  Nor  must  we  forget  to  mention  the  remarkable 
stories  of  the  arsenic-eaters  of  Styria  and  Lower  Austria;  stories,  indeed, 
which  it  is  as  hard  to  credit  as  it  is  impossible  to  explain  ("Lancet," 
January  17th,  1852,  p.  85).  We  have  also  a  curious  case  on  record  of  an 
English  arsenic  eater,  who  was  able  to  take  very  large  quantities  of  the 
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poison  ("Medical  Times  and  Gazette,"  Oct.  6th,  1866,  p.  375).  Arsenic 
is  also  said  to  be  used  largely  by  the  Cingalese.  Its  method  of  prepara- 
tion by  them  is  curious  ("Medical  Times  and  Gazette,"  Oct.  25th,  1862, 
p.  454).  It  has  been  stated  that  the  intensity  of  arsenic  as  a  poison  is 
increased  by  its  admixture  with  certain  salts,  such  as  nitre  ("Medical 
Times,"  Dec.  7th,  1844,  p.  216). 

(Respecting  the  tolerance  for  arsenic,  see  Headland  on  the  "Action  of 
Medicines,"  p.  400.) 

Further,  it  has  been  stated  that  the  poisonous  effects  of  arsenic  are 
greatly  aggravated  when  it  is  administered  after  antimony  has  been  given 
and  during  the  intermission  of  its  use.  Under  such  circumstances  even 
medicinal  doses  have  proved  dangerous  ("Medical  Times  and  Gazette," 
May  22d,  1858,  p.  524). 

Treatment. 

Never  neglect  treatment  because  the  case  looks  hopeless.  As  a  rule  vomit- 
ing sets  in  spontaneously;  and  if  the  poison  has  been  taken  on  &  full 
stomach  the  whole  of  it  may  in  this  way  be  got  rid  of.  Not  so,  however, 
if  taken  on  an  empty  one,  for  then  the  arsenic  sticks  to  the  stomach,  sets 
up  intense  inflammation,  and  becomes  glued  to  the  coats  by  the  exudation 
of  coagulable  lymph  ("Ann.  d'Hyg.,"  xxx,  pp.  124-423). 

If  the  case  is  seen  immediately  after  the  poison  has  been  taken,  the 
stomach-pump  may  be  used,  but  not  under  any  circumstances  afterwards. 
To  get  rid  of  the  poison,  which  must  be  your  first  endeavor,  administer 
hot  milk  and  water,  and  emetics  of  sulphate  of  zinc  or  mustard,  at  the 
same  time  tickle  the  throat  with  a  feather.     But  do  not  give  antimony. 

After  free  vomiting  give  milk  and  eggs.  Sugar  and  magnesia  in  milk 
is  a  good  mixture,  an  insoluble  compound  with  arsenious  acid  being  in  this 
way  formed.  Treat  symptoms  as  they  arise:  collapse  with  stimulants, 
nervous  symptoms  with  anodynes,  coma  by  venesection,  tetanus  with  chlo- 
roform, thirst  with  water. 

The  hydrated  peroxides  of  iron  and  magnesia  are  much  lauded  by  some 
as  antidotes  in  cases  of  arsenical  poisoning.  The  first  is  prepared  by  pre- 
cipitating the  muriatic  tincture  of  iron  with  excess  of  ammonia,  collecting 
the  precipitate  on  a  filter-paper,  and  well  washing  it  with  water,  and  the 
second  by  precipitating  a  strong  solution  of  sulphate  of  magnesia  with  liquor 
potassse.  Each  must  be  prepared  fresh  and  given  whilst  moist.  They 
should,  to  be  of  any  good,  be  administered  at  least  in  the  proportion  of  20 
parts  of  the  iron  compound  to  every  1  of  the  acid  taken  (see  experiments 
by  Dr.  Donald  Mackenzie,  "Lancet,"  April  4th,  1840,  p.  46). 

The  permanganate  of  potash,  well  diluted,  is  also  recommended,  in  order 
to  convert  arsenious  into  arsenic  acid. 

The  hydrated  sulphide  of  iron  (recommended  by  Mialhe),  acetate  of 
iron,  animal  and  vegetable  charcoal,  and  albumen,  are  all  next  to  useless. 

Lastly,  act  on  the  kidneys  by  frequently  repeated  doses  of  nitrate  of 
potash.  For  the  kidneys,  it  is  to  be  remembered,  are  the  great  excretors 
of  the  poison. 

Post-mortem  Appearances. 

We  may  remark  first,  that  several  cases  are  recorded  where  no  special 
after-death  appearances  were  discovered.  In  one  such  case  the  patient 
lived  for  twelve  hours  and  the  vomiting  had  been  violent  (Professor  Wag- 
ner:  Horn's  Archiv,  1834,  755).  As  a  rule,  where  all  absence  of  abnor- 
mal change  is  noted,  death  has  been  unusually  rapid  ;  but,  on  the  contrary, 
it  must  not  be  forgotten  that  death  may  be  very  rapid,  and  yet,  well-marked 
post-mortem  appearances  be  found. 
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The  post-mortem  appearances  usually  discovered  are  those  common  to 
the  action  of  irritant  poisons.  Their  intensity  for  the  most  part  depend 
on  two  circumstances:  (1)  the  amount  taken,  and  (2)  the  length  of  time 
the  patient  lived  after  taking  it.  The  stomach  is  acutely  inflamed,  either 
in  its  entirety  or  in  patches,  the  inflamed  parts  being  often  covered  with 
coagulable  lymph  mixed  with  solid  arsenic,  supposing  the  poison  to  have 
been  taken  in  that  form.  One  well-marked  peculiarity  must  specially  be 
noted,  and  that  is,  that  the  stomach  is  generally  studded  with  minute  pe- 
techious  dots  (see  plate  1).  This  condition  is  often  appareut,  even  when 
death  has  taken  place  after  two  or  three  hours.  The  coats  of  the  stomach 
are  sometimes  thickened  and  corrugated  (and  this  is  the  common  appear- 
ance), whilst  at  other  times  they  appear  thinner  than  normal.  Ulceration 
is  rare,  but  it  has  beeu  found  even  when  death  has  occurred  as  early  as 
ten  hours  after  the  poison  has  been  swallowed.  Perforation  and  gangrene 
are  still  more  uncommon  (for  arsenic  is  not  a  corrosive  poison),  although 
such  cases  are  on  record.  The  intestines  may  be  inflamed  along  their 
whole  length,  but  more  often  the  inflammation  is  limited  to  the  duodenum. 
The  colon  is  often  very  contracted,  and  the  rectum  is  invariably  the  seat 
of  acute  inflammation.  Congestion  of  the  oesophagus,  mouth,  and  wind- 
pipe, from  the  application  of  the  poison  during  vomiting,  is  general.  In- 
flammation of  the  bladder  and  peritoneum,  enlargement  of  the  intestinal 
glands,  livid  spots  on  the  skin,  congestion  and  serous  effusion  of  the  brain, 
are  occasionally  found.  It  is  remarkable  that,  as  a  rule,  no  special  post- 
mortem appearances  will  be  noticed  in  the  liver,  spleen,  or  kidneys,  although 
these  are  the  great  receptacles  of  the  poison.  The  blood  is  usually  fluid. 
Dr.  Wilks  has  pointed  out  that  ecchymosis  of  the  heart  is  common  ("  Medi- 
cal Times  and  Gazette,"  June  18th,  1862,  p.  70).  Sometimes  the  organs 
of  generation  are  greatly  inflamed. 

It  is  stated  that  after  death  by  arsenical  poisoning,  the  body  has  a  pecu- 
liar alliaceous  odor.     The  authors  have  never  been  able  to  detect  it. 

Further,  we  must  note  the  great  preservative  power  of  arsenic.  It  is 
on  account  of  this  property  that  we  employ  it  for  injecting  bodies  in  the 
dissecting-room,  and  for  the  same  reason  it  is  used  in  stuffing  birds  and 
animals.  Dr.  Wormley  tells  of  a  case  where  a  body  was  found  to  be  well 
preserved  seventeen  months  after  poisoning  by  arsenic,  whilst  others  record 
cases  of  bodies  remaining  in  good  condition  for  very  much  longer  periods. 
But  some  cases  are  on  record  (exceptional  cases,  it  must  be  admitted)  of 
the  reverse.  How  far  this  may  be  due  to  the  arsenic  having  been  entirely 
removed  from  the  body  by  vomiting  is  the  question,  and  may  be  the  true 
explanation. 

Chronic  Arsenical  Poisoning. 

Chronic  arsenical  poisoning  has  been  carefully  investigated  by  Dr.  George 
Harley  ( "  Lancet,"  November  23d,  1861,  p.  499).  The  following  are  some 
of  the  results  at  which  he  arrives : 

1.  That  arsenic  has  a  specific  action  on  the  digestive*  canal. 

2.  That  the  action  of  arsenic  on  the  digestive  canal  is  manifested  irre- 
spectively of  its  mode  of  administration. 

3.  That  the  effects  of  the  direct  contact  of  arsenic  with  the  mucous  mem- 
brane is  slight  compared  with  the  influence  it  exerts  through  the  blood. 

4.  That  the  symptoms  and  post-mortem  appearances  of  acute  and  chronic 
poisoning  differ  materially. 

5.  That  the  post-mortem  changes  in  the  acute  form  are  most  marked  at 
the  cardiac,  and  in  the  chronic  form  at  the  pyloric  end  of  the  stomach. 

6.  That  the  more  gradual  the  poisoning  the  more  manifest  is  the  action 
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of  the  poison  on  the  intestines,  and  the  less  manifest  its  action  on  the 
stomach. 

7.  That  death  may  occur  so  rapidly  that  no  structural  change  will  be 
discoverable. 

8.  That  the  immunity  of  arsenic-eaters  is  probably  due  to  their  taking 
it  in  a  solid  form,  and  consequently  a  very  small  portion  only  entering  the 
circulation. 

9.  That  the  beneficial  effects  of  arsenic  as  a  medicine  are  due  to  its  di- 
minishing tissue  change  by  its  peculiar  action  on  the  blood. 

10.  That  its  prejudicial  effects  are  due  to  its  destroying  the  power  of  the 
blood  to  become  oxidized,  and  of  thereby  being  fitted  for  the  purposes  of 
nutrition. 

Tests. 

I.  For  Solid  Arsenious  Acid. 

1.  Heat  a  small  quantity  of  the  acid  on  platinum-foil,  when  it  will  be 
found  to  volatilize  completely,  opaque  white  garlic-scented  fumes   being 


given  off.  If  any  residue  be  left  it  is  impurity,  and  probably  sulphate  of 
lime. 

The  evolution  of  the  white  fumes  is  well  marked  when  the  acid  is  thrown 
on  a  hot  coal. 

2.  Heat  a  small  portion  of  the  acid  on  a  clean  platinum  wire  in  a  blow- 
pipe flame.  The  flame  will  be  found  to  be  tinged  of  a  pale  blue  color 
(arsenical  flame),  white  fumes  being  given  off.     (Fig.  10.) 

8.  Put  a  small  quantity  of  the  acid  into  a  reduction-tube,  and  warm  the 
portion  of  the  tube  just  above  the  acid  previously  to  heating  the  acid  itself. 
After  this,  apply  the  flame  to  the  acid,  when  a  sublimate  which  sparkles 
when  the  tube  is  held  against  a  black  background,  will  be  formed  on  that 
part  of  the  tube  that  has  been  heated,  but  it  is  to  be  noted  that  the  arseni- 
ous acid  itself  has  not  melted.  The  crystals  on  being  examined  with  a 
strong  lens,  will  be  found  to  be  octahedral,  having  triangular  facets,  rarely 
of  any  other  form,  and  invariably  separate  and  distinct  (^Figs.  11  and  12). 
If  the  portion  of  the  tube  where  the  sublimate  collects  is  not  warmed,  the 
sublimate  will  not  be  crystalline  but  amorphous. 

(Xote  that  oxalic  acid,  corrosive  sublimate,  and  ammonia  salts,  yield 
crystalline  sublimates,  but  that  none  of  these  sublime  before  melting,  and 
none  produce  octahedral  crystals.) 

That  part  of  the  tube  containing  the  sublimate  of  arsenious  acid  should 
now  be  broken  off  and  boiled  in  water  for  some  time,  and  the  solution 
examined  for  the  acid  by  the  liquid  tests.  If  there  is  only  a  small  quan- 
tity for  analysis  it  is  not  advisable  to  use  a  larger  reduction-tube  than 
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l^th  in.  diameter,  and  to  draw  it  out,  so  that  you  may  sublime  the  arseni- 
ous  acid  (AsaOs)  into  the  capillary  portion,  which  can  then  be  easily  ex- 
amined under  the  microscope  for  the  crystals.  It  has  been  suggested  to 
collect  the  sublimate  on  a  flat  glass,  but  for  practical  purposes  the  method 
we  have  described  is  much  to  be  preferred. 


FlG.  11. 


Fig.  12. 
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4.  B  >il  some  of  the  powder  of  arsenious  acid  in  a  beaker  iu  water;  little 
lumps  of  the  acid  will  be  found  at  the  bottom  of  the  beaker,  aud  a  white 
film  will  collect  upon  the  surface  of  the  water,  which  will  be  equally 
apparent  whether  the  water  be  cold  or  hot. 

5.  Add  to  a  small  quantity  of  the  acid  placed  in  a  watch-glass,  a  little 
sulphide  of  ammonium.  No  change  of  color  will  result.  If  a  gradual 
heat  be  now  applied  the  arsenic  will  dissolve,  aud  as  soon  as  all  the 
ammonia  is  dissipated,  a  yellow  film  of  sulphide  of  arsenicum  will  be  left, 
which  is  soluble  iu  alkalies,  but  insoluble  iu  hydrochloric  acid. 

6.  Take  a  dry  warm  narrow  hard-glass  reduction-tube  (avoiding  Ger- 
man glass,  because  it  contains  lead),  about  four  iuches  long  aud  one-eighth 

inch  diameter,  and  place  in  it  a  small 
Fl°-  ,3-  quantity  of  arsenious  acid  well  mixed 

with  some   reducing  agent,  taking 
care  not  to  soil  the  tube  in  introduc- 
ing the  mixture.     (Dr.  Letheby  rec- 
ommends  as   a    reducing   agent    a 
mixture  of  powdered  charcoal  and 
carbonate  of  sodium,  and  Dr.  Tay- 
lor, one  part  of  cyanide  of  potas- 
sium aud  three  parts  of  dry  carbon- 
ate of  sodium.     Acetate  of  sodium 
well  incinerated,  mixed  either  with 
finely  powdered  and  recently  ignited 
charcoal  or  dried  ferrocyanide  of  potassium  is  recommended  by  others  as 
a  flux.)     Cover  the  tube,  holding  it  obliquely,  loosely  with  the  finger,  and 
apply  the  heat  of  a  spirit-lamp  or  of  a  gas  flame  to  the  mixture  (Fig.  13). 

Note  as  follows : 

A.  The  garlic  odor,  which  is  especially  produced  as  the  metal  passes 
from  the  metallic  state  to  that  of  arsenious  acid.  This  garlic  odor  is  not, 
however,  peculiar  to  arsenic. 

B.  The  dark-brown  or  black  ring  of  metallic  arsenic,  formed  about  half 
an  inch  above  the  mixture  in  the  cool  part  of  the  tube  (Fig.  14,  b). 
This  ring  is  often  double,  the  lower  part  being  brilliantly  metallic,  but 
the  upper  part  less  lustrous,  aud  merging  off  at  its  upper  margin  into  an 
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Fig.  14. 


arsenious  acid  sublimate.     The  internal  part  of  the  ring  will  usually  be 
seen  to  be  distinctly  crystalline. 

C.  The  ring  of  metallic  arsenic  will  be  found  to  be  very  volatile,  and 
when  heat  is  applied  to  it,  it  can  be  made  to  pass  up  and  down  the  tube, 
the  sublimate  collecting  on  those  parts  that  are  cold  ;  and 

D.  It  will  be  found  that  after  repeated  volatilizations  in 
the  presence  of  plenty  of  air,  the  whole  of  the  metal  will  be- 
come oxidized,  and  white  octahedral  crystals  of  arsenious  acid 
only  be  left.  This  is  undoubted  evidence  of  its  arsenical  na- 
ture. It  will  be  advisable,  in  order  to  obtain  the  complete 
oxidation  of  the  arsenicum,  if  in  any  quantity,  to  cut  away  the 
part  of  the  tube  containing  the  metallic  ring,  to  put  it  into  a 
test-tube  where  the  supply  of  air  is  abundant,  and  then  to 
apply  heat. 

E.  The  sublimate  of  arsenious  acid  thus  obtained  is  to  be 
boiled  with  water,  and  the  solution  examined  by  the  liquid 
tests. 

F.  Or,  instead  of  oxidizing  the  metallic  sublimate  as  above, 
dissolve  the  ring  of  metallic  arsenic  in  a  drop  or  two  of  dilute 
nitro-muriatic  acid,  and  evaporate  the  solution  to  dryness, 
when  arsenic  acid  will  be  left.  This  is  to  be  dissolved  in  a 
little  water,  and  treated  with  a  solution  of  nitrate  of  silver, 
when  a  red-brick  precipitate  of  arsenate  of  silver  will  be  pro- 
duced. 

G.  The  metallic  sublimate  is  soluble  in  a  solution  of  hypochlorite  of 
soda  or  lime. 

Fallacies.  Mercury  compounds,  cadmium,  tellurium,  and  selenium,  like 
arsenicum,  yield  sublimates,  but  as  a  rule  they  appear  globular  even  to 
the  naked  eye.  The  globules  of  a  selenium  sublimate  are  of  a  port-wine 
color.  Tellurium  occasionally  produces  a  crystalline  sublimate  (telluric 
acid),  but 

(1)  None  yield  octahedral  crystals  when  revolatilized. 

(2)  None  are  soluble  in  hypochlorite  of  soda. 

(3)  Having  been  treated  as  directed  (F)  with  nitro-hydrochloric  acid, 

none  give  a  red  precipitate  with  nitrate  of  silver. 

7.  Dissolve  some  chloride  of  tin  in  hydrochloric  acid,  and  heat  to  boil- 
ing. The  solution  should  be  colorless.  The  merest  trace  of  arsenious  acid 
added  to  this  solution  produces  a  brown-black  precipitate  of  metallic 
arsenic.     Antimony  gives  no  result  with  this  test  (BettendorfT). 

II.  For  Arsenious  Acid  in  Solution. 

1.  The  solution  is  tasteless  or  nearly  so. 

2.  It  is  feebly  acid  to  litmus  (reaction  noticeable  with  1  part  in  1000  of 
water). 

3.  The  solution  when  evaporated  to  dryness  leaves  octahedral  crystals, 
which  maybe  completely  volatilized  by  the  continued  application  of  heat. 

4.  The  following  reactions  should  be  noted,  but  they  are  unimportant  as 
tests,  because  of  their  numerous  fallacies  : 

Lime-water  gives  a  white  precipitate,  soluble  in  hydrochloric  acid. 

Iodide  of  potassium  gives  a  white  precipitate,  which  becomes  yellow  on 
the  addition  of  hydrochloric  acid. 

Bichromate  of  potash  gives  a  green  precipitate. 

Boiled  with  caustic  potash  and  a  drop  of  a  solution  of  sulphate  of  copper 
added,  a  red  precipitate  of  the  suboxide  is  produced.     A  similar  action 
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occurs  with  grape-sugar.  A  very  little  sulphate  of  copper  must  be  added, 
otherwise  the  black  protoxide  will  be  throvvu  down  which  masks  the  red 
color  of  the  suboxide. 

The  following  tests  are  of  impotrance: 

5.  Ammonio- Nitrate  of  Silver  (Hume's  Test,  1789).  The  reagent  must 
be  prepared  fresh  each  time  it  is  required.  {Preparation  :  Add,  drop  by 
drop,  a  weak  solution  of  ammonia  to  a  solution  of  nitrate  of  silver,  until 
the  brown  precipitate  first  produced  is  nearly  dissolved  ;  decant  the  clear 
liquid.  There  must  be  enough  ammonia,  otherwise  a  yellow  precipitate 
will  be  produced  with  alkaline  phosphates  and  silicates,  but  not  too  much, 
otherwise  no  precipitate  is  formed  with  arsenious  acid.) 

This  solution  produces  a  bright-yellow  crystalline  precipitate  of  arseuite 
of  silver  (Ag8As03)  with  arsenious  acid  solutions.  The  precipitate  is 
soluble  in  ammonia  and  in  dilute  acids,  but  insoluble  in  the  fixed  caustic 
alkalies.  It  is  decomposed  by  hydrochloric  acid,  chloride  of  silver  being 
formed.     It  changes  to  a  greenish-brown  color  by  the  action  of  sunlight. 

The  precipitate  must  be  collected  and  heated  with  a  reducing  agent.  In 
this  way  a  sublimate  of  metallic  arsenic  will  be  obtained,  from  which  sub- 
limate the  octahedral  crystals  of  arsenious  acid  may  be  produced  by 
repeated  volatilizations  in  a  free  supply  of  air. 

Fallacies : 

A  yellow  precipitate  is  produced  with  free  phosphoric  acid,  which  is 
soluble  in  ammonia  and  nitric  acid. 

A  yellow  precipitate  is  produced  with  vanadic  acid. 

A  yellow  precipitate  is  also  produced  with  alkaline  iodides  and  bromides, 
which  is  insoluble  in  dilute  nitric  acid,  and  only  slightly  soluble  in  am- 
monia. 

None  of  these  precipitates,  however,  yield  sublimates  resembling  those 
of  metallic  arsenic  or  of  arsenious  acid. 

Note. — This  test  is  not  applicable  to  solutions  containing  organic  mat- 
ter, as  it  decomposes  the  test  reagent. 

6.  Ammonio-Sulphate  of  Copper  (Scheele's  Test). 

{Preparation. — Add  drop  by  drop  ammonia  solution  to  a  weak  solution 
of  sulphate  of  copper,  until  the  precipitate  first  produced  is  nearly  dis- 
solved. Decant  the  clear  liquid.  The  test  is  to  be  prepared  fresh  each 
time  it  is  required.) 

It  produces  with  a  solution  of  arsenious  acid  a  light  apple-green  pre- 
cipitate of  arsenite  of  copper  (Scheele's  green:  CuH,  As03),  which  is 
soluble  in  ammonia  and  dilute  acids.  If  the  solution  is  weak,  the  pre- 
cipitate is  some  time  in  appearing.  Sulphate  of  copper  alone  gives  similar 
precipitates  with  solutions  of  neutral  arsenites. 

Collect  the  arsenite  of  copper  and  test  as  follows: 

(a)  Heat  a  small  quantity  in  a  reduction-tube  with  a  reducing  agent, 
and  by  this  means  obtain  a  metallic  sublimate,  which  must  afterwards  be 
oxidized  by  repeated  volatilizations. 

(b)  Dissolve  the  remainder  of  the  arsenite  in  hydrochloric  acid  and 
divide  into  two  parts  (1  and  2). 

(1)  Pass  sulphuretted  hydrogen  through  the  solution,  collect  the  pre- 

cipitate, dissolve  in  ammonia,  and  filter  ;  neutralize  the  filtrate 
with  hydrochloric  acid,  when  the  sulphide  will  be  again  pre- 
cipitated. 

(2)  Test  the  remainder  of  the  acid  solution  by  boiling  in  it  some 

strips  of  clean  copper. 
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Fallacies:  no  metallic  substance  is  likely  to  be  a  source  of  error,  but 
various  organic  substances,  such  as  tea,  coffee,. etc.,  give  a  somewhat  similar 
precipitate. 

7.  Sulphuretted  Hydrogen  (H2S). 

Gives  with  an  arsenious  acid  solution,  acidulated  with  hydrochloric  acid, 
a  bright-yellow  amorphous  precipitate  of  orpiment  (As2S3). 

Note— 

A.  The  precipitate  is  not  produced  in  an  alkaline  solution.  Hence  sul- 
phide of  ammonium  should  not  be  used,  although  the  arsenic  can  be  after- 
wards precipitated  by  the  addition  of  hydrochloric  acid.  It  must,  how- 
ever, be  remembered  that  acids  precipitate  sulphur,  which  has  more  than 
once  been  mistaken  for  orpiment  from  the  similarity  of  the  color. 

B.  The  sulphuretted  hydrogen  should  always  be  passed  through  a  wash- 
bottle  before  passing  it  through  the  solution  to  be  tested  (Fig.  4). 

C.  The  hydrochloric  acid  used  in  the  experiment  must  be  pure  and  free 
from  arsenic. 

D.  Dr.  Taylor  says  the  precipitation  is  aided  by  the  addition  of  a  solu- 
tion of  chloride  of  ammonium. 

E.  If  the  arsenious  acid  solution  be  very  dilute,  it  will  be  advisable, 
before  collecting  the  precipitate,  to  get  rid  of  the  excess  of  sulphuretted 
hydrogen  by  heating  the  solution. 

F.  When  organic  matter  is  present,  the  precipitate  often  appears  of  a 
dull  yellow  color. 

G.  If  sulphate  of  copper  has  been  given  as  an  emetic,  the  black  color  of 
the  copper  precipitate  may  obscure  the  yellow  color  of  the  arseuic.  In 
such  a  case  filter  off  the  precipitate,  digest  in  ammonia,  filter,  and  evap- 
orate down  the  ammoniacal  solution,  when  the  residue  will  show  the  yellow 
color  of  the  orpiment. 

The  sulphide  of  arsenic  is  insoluble  in  cold  hydrochloric  acid,  and  but 
very  slightly  soluble  in  hot;  but  it  is  soluble  in  nitric  acid  (by  which  it  is 
changed  into  arsenic  acid)  and  also  in  caustic  alkalies,  and  in  alkaline 
sulphides  and  carbonates. 

Memo: — Sulphuretted  hydrogen  gives  a  bright  yellow  precipitate  with 
Cadmium  in  weak  acid  solutions,  the  precipitate  being  soluble  in  hydro- 
chloric acid,  but  insoluble  in  alkalies. 

It  gives  with  Selenious  Acid  in  neutral  or  alkaline  solutions  a  yellow 
precipitate  changing  to  red,  the  precipitate  being  insoluble  either  in  hydro- 
chloric acid  or  in  ammonia. 

It  gives  with  Tin  a  dull  yellow  precipitate  either  in  acid  or  neutral 
solutions,  the  precipitate  being  sparingly  soluble  in  ammonia. 

It  gives  with  Antimony  an  orange  red  precipitate,  either  in  acid,  neu- 
tral or  alkaline  solutions,  the  precipitate  being  soluble  in  cold  concentrated 
hydrochloric  acid,  very  soluble  in  caustic  potash,  but  nearly  insoluble  in 
ammonia.  (A  hydrochloric  acid  solution,  boiled  with  a  piece  of  copper- 
foil,  produces  a  violet-colored  metallic  deposit,  which  may  be  known  from 
arsenic  by  not  yielding  octahedral  crystals.) 

You  have  now  to  prove  the  yellow  precipitate  produced  by  sulphuretted 
hydrogen  is  an  arsenical  sulphide.     Note  as  follows  : 

1.  It  is  insoluble  in  water  or  in  hydrochloric  acid. 

2.  It  is  soluble  in  ammonia  solution  and  in  solutions  of  caustic  potash 
and  soda. 

3.  Dry  and  heat  a  portion  of  the  sulphide  with  a  reducing  flux  of  car- 
bonate of  sodium  and  charcoal  in  a  reduction-tube,  and  so  obtain  — 
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(a)  A  metallic  sublimate. 

(6)  Octahedral  crystals  of  arsenious  acid  by  repeated  volatiliza- 
tions iu  the  presence  of  air. 

4.  Dissolve  a  portion  of  the  precipitate  in  hot  nitric  acid.  Evaporate 
to  dryness,  and,  the  residue  being  neutral,  add  a  few  drops  of  a  strong 
solution  of  nitrate  of  silver,  when  a  brickdust  precipitate  of  arsenate  of 
silver  will  be  formed  (Ag:JAs04). 

8.  Marsh's  Test.     (Mr.  Marsh  of  Woolwich,  1836.) 

(Depending  on  the  property  of  nascent  hydrogen  to  combine  with 
arsenic  to  form  arseniuretted  hydrogen,  AsH,.) 

Arseniuretted  hydrogen  (s.  g.  2.695),  is  a  colorless  gas  having  a  garlic 
odor,  very  poisonous,  sparingly  soluble  in  water,  burning  with  a  bluish 
flame,  and  being  readily  decomposed  by  heat  into  arsenicuru  and  free 
hydrogen : 

To  make  the  experiment  proceed  as  follows: 

An  apparatus  must  be  arranged  as  below,  new  bottles  and  tubes  being 
used  for  each  experiment  (Fig.  15). 

Generate  hydrogen  in  the  bottle  (a)  by  the  action  of  pure  dilute  sul- 
phuric acid  on  pure  zinc.     If  the  hydrogen  be  difficult  to  get  off.  as  it  will 


Fig.  15. 


Fig.  16. 


often  be  found  to  be  when  pure  zinc  is  used,  a  few  little  pieces  of  platinum 
dropped  into  the  bottle  will  remedy  the  difficulty.  Prove  the  absence  of 
any  arsenic  in  the  reagents,  first  of  all,  by  generating  the  gas  for  some 
fifteen  minutes,  and  testing  as  directed.  If  all  the  materials  be  thus 
proved  to  be  pure,  then  pour  the  arsenical  liquid  to  be  examined,  into  the 
bottle  where  the  hydrogen  is  being  generated.  The  gas  (which  will  now 
be  arseniuretted  hydrogen)  will  be  found  to  come  off  much  faster  than  the 
pure  hydrogen  did  before  the  addition  of  the  arsenical  solution.  Ignite 
the  gas.     Note — 

A.  The  Jet. — This  is  much  increased  in  size  by  the  addition  of  the 
arsenic.  (The  hydrogen,  therefore,  should  be  generated  very  slowly  before 
the  arsenic  is  added.)  The  flame  becomes  of  a  blue  tint,  has  a  garlic 
odor,  and  may  possibly  give  off  a  thick  white  smoke  (As20.,),  which  may 
be  collected  (Fig.  16).  (The  flame  of  antimoniuretted  hydrogen  is  with- 
out smell  and  of  a  green  color.) 

B.  Hold  a  slip  of  cold  porcelain  near  the  point  of  the  flame  (e),  when  a 
crust  of  metallic  arsenic  will  form  upon  it.  Several  of  these  deposits 
should  be  obtained,  and  they  will  be  found  to  possess  the  following  charac- 
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ters.     The  centre  part  has  a  brilliantly  metallic  lustre,  and  is  surrounded 
by  a  dark  ring  (probably  a  suboxide  of  the  metal :   Odlliig);  outside  this, 
either  a  white  ring  of  arsenious  acid,  or  a  brownish  ring  formed  by  a  mix- 
ture of  the  metal  and  arsenious  acid,  will  be  found. 
To  prove  this  stain  is  arsenical.     Note — 
(a)  Its  metallic  brilliancy. 

(/5)  Its  hair-brown  color.     This  is  best  seen  by  transmitted  light. 
{y)  Its  volatility.     The  stain  is  dissipated,  and  arsenious  acid  pro- 
duced, when  it  is  heated  even  below  redness. 
(<?)  Its  solubility  when  warmed  in  a  solution  of  chloride  of  lime, 
(e)  No  apparent  action  results  when  the  stain  is  first  treated  with 
sulphide  of  ammonium,  but  if  heat  be  applied  to  the  mixture,  a 
yellow  stain  having  a  metallic  centre  will  be  formed. 
(?)  Warm  the  stain  with  a  drop  or  two  of  nitro-muriatic  acid  and 
evaporate  to  dryness;  the  residue  may  be  proved  to  be  arsenic 
acid  by  the  production  of  the  peculiar  brickdust  precipitate  of 
arsenate  of  silver  on  the  addition  of  nitrate  of  silver. 
(jj)  It  is  not  acted  upon  by  a  solution  of  protochloride  of  tin. 

The  authors  consider  it  very  doubtful  that  any  difficulty  or  fallacy  can 
arise  (as  some  have  suggested)  from  the  presence  in  the  arsenical  solution 
of  iron,  phosphorus,  or  sulphur. 

Note  the  following  points  of  difference  in  the  reactions  of  a  crust  of  me- 
tallic arsenic  and  of  metallic  antimony. 


Arsenic. 

1.  Acted  on  very  slowly  by  sulphide  of 
ammonium. 

2.  This  mixture  (1)  evaporated  to  dry- 
ness gives  a  bright  yellow  deposit, — 

Soluble  in  ammonia ; 
Insoluble  in  hydrochloric  acid. 

3.  Tt  is  very  soluble  in  a  solution  of 
chloride  of  lime. 

4.  It  is  soluble  in  warm  nitric  acid  ; 
and  this,  on  being  evaporated  to  dryness, 
leaves  a  white  residue. 

Add  nitrate  of  silver  and  a  brick-red 
precipitate  is  produced. 
1  5.  It  is  not  dissolved  by  a  solution  of 
protochloride  of  tin. 


Antimony. 

1.  Dissolved  rapidly  by  sulphide  of 
ammonium. 

2.  This  mixture  (1)  evaporated  to  dry- 
ness gives  an  orange-red,  deposit, — 

Insoluble  in'  ammonia  ; 
Soluble  in  hydrochloric  acid. 

3.  It  is  very  slightly  and  slowly  solu- 
ble in  a  solution  of  chloride  of  lime. 

4  It  is  soluble  in  warm  nitric  acid; 
and  this,  on  being  evaporated  to  dryness, 
leaves  a  white  residue 

Add  nitrate  of  silver   and  no   action 
results. 
5.   It  is  dissolved  slowly  by  a  solution 
of  protochloride  of  tin. 


Fig.  17. 


C.  Heat  the  tube  at  d  (Fig.  15)  to  a  red  heat,  when  the  gas  will  be  de- 
composed and  a  steel-gray  ring  of 
metallic  arsenic  be  formed  at  some 
little  distance  beyond  the  flame  (Ber- 
zelius).  (It  is  better  that  the  tube 
should  be  red  hot  before  the  arseni- 
cal solution  is  introduced.) 

Note  the  following  differences  be- 
tween the  stain  produced  by  arseni- 
u retted  hydrogen  and  that  produced 
by  antimoniuretted  hydrogen  under 
similar  circumstances : 

1.  To    produce   the    arsenical 
stain  a  higher  tempera- 
ture is  needed  than  is  re- 
quired to  produce  the  antimonial  from  their  respective  hydrogen 
compounds. 
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2.  The  arsenical  stain  is  deposited  at  a  short  distance  from  the  source 

of  heat  (Fig.  17  (1)).  The  antimonial stain  is  deposited  close 
to  and  on  both  sides  of  it  (2). 

3.  The  arsenical  stain  readily  volatilizes  by  the  application  of  heat, 

recondensing  a  little  further  on  in  the  tube,  octahedral  crystals 
of  As203  being  formed.  The  antimonial  stain  volatilizes  with 
difficulty,  and  yields  a  white  amorphous  precipitate  very  near 
to  the  spot  where  the  heat  is  applied. 

4.  The  arsenical  stain  is  soluble  in  a  solution  of  chlorinated  lime,  the 

antimonial  being  insoluble. 

5.  Similar  tests  are  to  be  applied  to  these  stains  as  already  described 

(page  149). . 

D.  Pass  the  gas  slowly  through  a  weak  solution  of  nitrate  of  silver, 
when  a  black  precipitate  of  metallic  silver  will  be  produced.  Precipitate 
the  excess  of  silver  with  hydrochloric  acid,  filter,  and  either 

(1)  Evaporate  the  filtrate  to  dryness  and  test  the  residue  for  arsenic 

acid  with  nitrate  of  silver;  or 

(2)  Treat  the  filtrate  with  sulphuretted  hydrogen.     If  the  quantity 

be  sufficient,  try  both  tests. 

(Note. — If  the  silver  solution  should  become  suddenly  black,  this  may 
be  due  to  sulphur  compounds,  which  you  would  know  are  being  set  free 
by  testing  the  action  of  the  gas  on  lead-paper.) 

E.  Sometimes  it  is  convenient  to  pass  the  arseniuretted  hydrogen  into 
nitric  acid  containing  a  little  sulphuric  acid.  This  may  afterwards  be 
evaporated  to  dryness,  and  tested  for  arsenic  acid  with  nitrate  of  silver. 

It  must  not  be  forgotten  that  not 
only  the  zinc  but  also  the  oil  of 
vitriol  of  commerce  often  contains 
arsenic,  from  the  pyrites  used  in  its 
preparation.  Roussiu  recommended 
the  use  of  magnesium  in  the  place  of 
zinc,  and  Morton  ("  Lancet,"  Jan. 
16th  and  June  12th,  1841,  pp.  585 
and  394)  has  suggested  utilizing  for 
the  experiment  the  hydrogen  devel- 
oped during  the  decomposition  of 
water  by  the  galvanic  battery. 

The  annexed  figure  (Fig.  18)  rep- 
resents the  form  of  apparatus  recom- 
mended by  Bloxam,  and  needs  only 
a  word  of  explanation.  A  2-ounce 
bottle  has  its  bottom  replaced  by  a 
parchment  covering,  secured  round 
the  bottle  with  platinum  wire.  This 
is  placed  in  another  glass,  and  the 
whole  apparatus  kept  cool  by  being  immersed  in  a  vessel  containing  cold 
water.  Two  pieces  of  platinum-foil  connected  with  platinum  wires,  are 
placed  one  in  the  bottle  and  one  in  the  vessel  external  to  the  bottle.  The 
one  in  the  bottle  is  to  be  connected  with  the  negative  pole  of  the  battery 
from  which  the  hydrogen  is  generated,  and  the  other  with  the  positive  pole. 
Both  the  vessel  and  the  bottle  are  to  be  filled  half  full  with  dilute  sul- 
phuric acid  (one  to  three  of  water).  When  the  absence  of  arsenic  has 
been  clearly  ascertained,  the  liquid  to  be  tested  maybe  poured  through  the 
funnel  into  the  bottle.     All  the  reactions  already  described  can  thus  be 


Fig.  18. 
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obtained.  The  frothing  which  sometimes  occurs  can  be  kept  in  check  by 
the  addition  of  a  little  alcohol. 

The  delicacy  of  Marsh's  test  is  very  great. 

Should  the  arsenic  exist  as  arsenic  acid,  or  as  a  salt  of  arsenic  acid,  no 
arseniuretted  hydrogen  will  be  generated.  It  is  then  necessary  to  heat  the 
arsenic  acid  with  sulphite  of  soda,  and  so  reduce  it  to  the  lower  grade  of 
oxidation,  when  the  reactions  described  may  be  obtained. 

9.  Reinsch's  Test  (1843). 

(Depending  on  the  deposit  of  the  metal  on  copper  when  boiled  in  a  hy- 
drochloric-acid solution.) 

Boil  the  solution  of  arsenious  acid  with  about  one-sixth  its  bulk  of  pure 
hydrochloric  acid,  and  place  in  the  mixture  one  or  two  pieces  of  well- 
cleaned,  bright,  pure  copper-foil. 

The  copper  is  to  be  cleaned  by  first  heating  it  in  a  Buusen  burner,  and, 
after  acting  upon  it  with  a  little  nitric  acid  in  a  test-tube  until  it  is  per- 
fectly bright,  thoroughly  washing  with  water. 

The  copper  will,  alter  a  short  time,  acquire  a  steellike  metallic  coating, 
which  will  be  found,  if  the  solution  is  boiled  too  long,  or  the  arsenic  be  in 
large  quantity,  to  peel  off  readily  from  the  copper.     If  the  arsenic  is  only 


present  in  very  small  quantity,  the  deposit  is  thin  and  of  a  violet  tint. 
The  coating  is  believed  to  be  an  alloy  of  arsenic  and  copper  (Lippert). 
The  delicacy  of  this  test  is  very  great,  and  although  it  is,  perhaps,  not  so 
delicate  as  Marsh's  test,  it  is  in  our  opinion  far  more  useful  for  general 
work. 

The  following  points  in  the  experiment  demand  attention  : 

1.  The  hydrochloric  acid  and  the  copper  must  themselves  be  proved  to 
be  free  from  arsenic. 

2.  At  the  commencement  of  the  experiment,  the  smaller  the  piece  of 
copper-foil  that  is  introduced  the  better ;  but  if  the  first  piece  becomes 
coated,  then  piece  after  piece  should  be  added  until  the  last  piece  remains 
bright 

3.  Before  you  decide  the  absence  of  arsenic,  boil  the  copper  with  the 
acid  solution  for  at  least  half  an  hour,  as  the  liquid  may  possibly  deposit 
arsenic  on  the  copper  as  it  becomes  more  concentrated. 

4.  Copper  will  sometimes  become  somewhat  dingy  after  prolonged 
boiling  in  an  acid  liquid  containing  organic  matter.  This  dinginess  must 
not  be  mistaken  for  an  arsenical  deposit. 

And  now  remove  the  copper  strips  from  the  solution,  wash  them  with  a 
little  pure  water  from  a  wash-bottle,  and  dry  by  pressing  them  very  gently 
between  folds  of  blotting-paper. 

You  must  now  prove  that  the  deposit  on  the  copper  is  arsenic. 

Note— 

1.  The  steel-gray  color  of  the  deposit. 

2.  Coil  up  the  pieces  of  copper  and  put  them  into  a  dry  clean  reduction- 
tube  (dry,  because  the  deposition  of  moisture  might  possibly  be  deceptive). 
Heat  them,  and  in  this  manner  the  octahedral  crystals  of  arsenious  acid 
will  be  obtained.     The  size  of  the  reduction-tube  used  must  depend  on  the 
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quantity  of  the  deposit.  If  it  be  only  very  small,  a  tube  drawn  out  some- 
what finely  will  be  best  (Fig.  19),  the  sublimate  being  allowed  to  form  in 
the  narrowed  portion  of  the  tube. 

3.  Proceed  to  test  these  crystals  of  arsenious  acid  as  already  described 
by  the  liquid  tests  after  dissolving  them  by  boiling  with  water. 

This  test  is  not  applicable  when  oxidizing  bodies  are  present.  Free 
nitric  acid,  excess  of  nitrates,  or  the  presence  of  a  chlorate  are  therefore 
impediments. 

The  possible  fallacies  are  important — antimony,  mercury,  silver,  bismuth, 
platinum,  palladium,  tin  and  gold  are  deposited  on  copper  when  boiled  in 
an  acid  solution,  whilst  the  dingy  tarnish  that  copper  acquires  when  boiled 
in  an  acid  liquid  containing  organic  matter  (especially  if  it  contains  sul- 
phur) has  already  been  noted.  The  antimony  deposit  is  violet;  the  mercury, 
silver,  and  bismuth  deposits  are  bright  and  silvery  ;  the  gold  is  yellow,  whilst 
the  platinum  and  palladium  deposits  have  a  great  resemblance  to  arsenic. 
Two  only  of  these  deposits,  however,  besides  arsenic,  viz.,  antimony  and 
mercury,  yield  a  sublimate  wlien  heated  in  a  reduction-tube. 

(a)  The  sublimate  from  antimony  is  amorphous,  and  insoluble  in  water. 

(/3)  The  sublimate  from  mercury  consists  of  bright  metallic  globules  in- 
soluble in  wrater. 

(j)  The  sublimate  from  arsenic  consists  of  octahedral  crystals,  sparingly 
soluble  in  water.     The  presence  of  these  octahedral  crystals  is  decisive. 

Lastly,  tartar  emetic  often  contains  a  trace  of  arsenic.  Hence  if  tartar 
emetic  has  been  given  to  produce  vomiting  or  as  a  medicine,  the  possibility 
of  obtaining  a  mixed  sublimate  must  not  be  overlooked. 

Toxicological  Analysis. 
In  conducting  a  toxicological  investigation — 

1.  Note  that  inasmuch  as  white  arsenic  is  only  very  sparingly  soluble  in 
the  fluids  of  the  digestive  tract,  solid  white  particles  should  be  carefully 
looked  for  with  a  powerful  magnifying  glass  both  in  the  contents  and  on 
the  coats  of  the  stomach,  scraping  them  for  this  purpose  here  and  there 
with  the  handle  of  a  scalpel.  It  must  not  be  concluded  that  every  white 
powder  so  found  is  arsenic  (such  mistakes  have  been  made),  but  it  should, 
if  found,  be  carefully  removed,  cleaned,  and  tested.  Note  further  whether 
the  arsenic  is  iu  lumps  or  in  fine  powder. 

2.  Carefully  look  for  soot  or  indigo  with  which  the  arsenic  may  have 
been  mixed. 

3.  Remember  that  white  arsenic,  as  the  body  putrefies,  may  pass  par- 
tially or  completely  into  the  state  of  yellow  sulphide.  If  solid  arsenic  is 
found  it  is  absolutely  certain  it  was  taken  in  a  solid  state,  but  if  otherwise, 
it  may  then  have  been  taken  either  as  a  solid  or  in  solution. 

4.  In  cases  of  suspected  arsenical  poisoning,  examiue,  if  possible,  par- 
ticularly the  urine,  the  liver,  and  the  spleen.  In  these  the  largest  quantity 
will  probably  be  found,  and  possibly  when  none  can  be  discovered  in  other 
parts. 

As  regards  the  elimination  of  the  poison  by  the  urine,  M.  Lafonde's 
experiments  prove  that  the  time  which  elapses  between  the  administration 
of  the  arsenic  and  its  detection  in  the  urine  is  never  less  than  one,  or  more 
than  seven  hours.     ("Lancet,"  1845,  vol.  ii,  p.  269.) 

Further,  it  is  worth  noting  that  Dr.  Legroux  found  the  serum  from  a 
blister  of  a  patient  who  had  taken  arsenic  gave  distinct  evidences  of  the 
presence  of  the  poison.     ("  Med.  Times,"  Oct.  9th,  1847,  p.  652.) 
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A.  Cut  up  the  tissues,  to  be  examined,  very  fine,  and  as  far  as  possible 
break  them  up  in  a  mortar.  Dilute  these,  together  with  any  organic 
liquids  such  as  the  contents  of  the  stomach,  with  sufficient  distilled  water 
that  they  may  filter  easily.  Acidulate  with  hydrochloric  acid,  and  set  the 
whole  aside  for  some  hours  in  a  warm  place.  Filter.  Divide  the  filtrate 
into  two  parts  (a  and  ,3). 

(a)  Through  one  part  pass/o?'  some  time  a  stream  of  washed  sulphu- 
retted hydrogen.     Collect  the  precipitate  and  test  (see  tests). 
(/?)  The  other  half  is  to  be  examined  by  Reinsch's  process  (see  tests). 

All  the  solid  materials  on  the  filter-paper  are  now  to  be  well  mixed 
with  dilute  hydrochloric  acid  (one  of  acid  to  tAvo  of  water)  gently  boiled, 
then  filtered,  and  the  filtrate  tested  by  Reinsch's  process  (see  tests). 

Vomited  and  other  matters  may  be  similarly  examined. 

B.  The  following  is  a  process  which,  at  times,  may  be  found  useful. 
Acidulate  the  contents  of  the  stomach  with  acetic  acid,  add  distilled 

water  and  boil ;  filter ;  again  and  again  boil  in  fresh  acidulated  water  and 
filter.  Mix  these  filtrates  together,  and  divide  them  into  two  equal  parts 
(1  and  2). 

(1)  Evaporate  the  one  part  nearly  to  dryness,  and  heat  until  quite 

charred  with  twice  its  bulk  of  sulphuric  acid.  Dilute  the 
mixture  with  water,  and  little  by  little  pour  it  into  a  "Woulff's 
bottle  in  which  hydrogen  is  being  slowly  evolved  from  pure 
zinc  and  dilute  sulphuric  acid.  Pass  the  gas  by  means  of  a 
bent  tube  drawn  out  at  its  end  through  a  solution  of  nitrate  of 
silver,  when  a  black  precipitate  will  be  thrown  down.  (The 
gas  must  only  be  allowed  to  pass  slowly.)  When  no  more  gas 
comes  over,  add  to  the  black  silver  solution  hydrochloric  acid 
in  slight  excess,  in  order  to  precipitate  the  remainder  of  the 
silver;  boil  for  a  few  minutes,  filter  and  evaporate  the  filtrate 
to  dryness.  Dissolve  any  residue  in  distilled  water,  and  care- 
fully precipitate  the  arsenic  acid  as  arsenate  of  silver  with 
ammonio-nitrate  of  silver  (451.51  grs.  =  100  grs.  of  arsenious 
acid). 

Heated  with  black  flux  or  charcoal  this  arsenate  of  silver  may  be  re- 
duced, the  metallic  sublimate  being  preserved  for  evidence. 

(2)  Slightly  acidulate  the  second  part  with  hydrochloric  acid,  and 

boil  the  solution  with  some  clean  strips  of  copper  that  have 
been  previously  weighed.  After  boiling  for  some  time  remove 
the  pieces  of  copper,  dry,  and  again  weigh — the  increase  of 
weight  being  noted.  They  are  then  to  be  heated  in  a  tube  and 
the  metal  sublimed,  the  weight  of  the  copper,  less  the  arseni- 
cum,  being  again  noted.  In  this  way  the  quantity  of  arsenic 
present  may  be  estimated. 

Several  other  processes  are  recommended  by  some  toxicologists,  and 
these  (without  ourselves  recommending  them)  we  must  briefly  notice. 

C.  (Process  of  Fresenius  and  Yon  Babo.) — Cut  the  tissues  up  very  fine, 
and  mix  them  with  an  equal  weight  of  hydrochloric  acid.  Heat  on  a 
water-bath,  xldd  twenty  grains  of  chlorate  of  potash  and  stir  well.  Re- 
peat the  dose  of  chlorate  of  potash  from  time  to  time  until  the  organic 
matter  is  entirely  destroyed,  which  may  be  known  by  the  light  yellow 
color  the  solution  will  assume.     Continue  the  heat  until  all  odor  of  chio- 

11 
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rine  has  disappeared.  Strain  the  materials.  Any  arsenic  now  exists  in 
the  solution  as  arsenic  acid — (As2Os). 

Reduce  the  arsenic  acid  (As205)  to  arsenious  acid  (As203)  by  boiling 
with  sulphite  of  sodium. 

Add  to  the  solution  hydrochloric  acid,  and  pass  sulphuretted  hydrogen 
through  it.  Collect  the  precipitate  by  allowing  it  to  stand,  and  then 
pouring  off  the  supernatant  liquid.  Act  on  this  with  a  little  water  and 
with  strong  ammonia  (mercury,  copper,  antimony,  and  lead  will  not  be 
dissolved).  Filter  the  solution,  and  wash  the  matters  on  the  filter-paper 
with  ammonia-water.  The  filtrate  will  contain  the  arsenic,  the  solution 
being  generally  pure  enough  to  be  at  once  tested. 

The  precipitate  on  the  filter-paper  may  then  be  examined  for  other  sub- 
stances. 

Take  care  previously,  however,  carefully  to  examine  the  chlorate  of 
potash  for  arsenic.  This  can  easily  be  done  by  passing  sulphuretted 
hydrogen  through  the  solution  of  the  salt,  or  by  adding  to  it  a  solution 
either  of  ammoniacal  sulphate  of  copper  (green)  or  of  ammoniacal  nitrate 
of  silver  (yellow). — 0.002  part  of  a  grain  of  arsenic  in  a  fluid  ounce  of  a 
solution  containing  six  per  cent,  of  chlorate  of  potash  can  in  this  way  be 
easily  detected.  Reinsch's  test  cannot  be  used,  because  the  gases  evolved 
(chlorine  and  chloric  oxide)  by  the  action  of  hydrochloric  acid  on  the  salt 
at  a  boiling  temperature  dissolve  the  copper.  Marsh's  test  may  be  used. 
For  this  purpose  treat  the  solution  with  sulphuric  acid  drop  by  drop 
until  about  oue-tenth  part  by  volume  has  been  added.  With  this  solution 
hydrogen  may  be  set  free  by  acting  on  pure  zinc,  and  the  gas  tested  as 
usual. 

The  great  objections  to  Fresenius  and  Von  Babo's  test  for  arsenic  is  (1) 
that  both  the  reagents  used  (chlorate  of  potash  and  hydrochloric  acid) 
may  contain  the  poison,  and  (2)  that  the  chlorine  and  chloric  oxide 
evolved,  carry  away  with  them  a  large  portion  of  arsenic  in  the  form  of  a 
volatile  chloride.  Except  under  special  circumstances  we  consider  its  use 
unadvisable. 

D.  (Process  of  Danger  and  Flandin.) — Cut  up  the  tissues  very  fine.  Act 
upon  them  with  one-fourth  their  weight  of  concentrated  sulphuric  acid, 
and  heat  until  the  materials  are  thoroughly  dry  and  charred.  Treat  the 
mass  with  boiling  water  acidulated  with  nitric  acid,  and  evaporate  to  dry- 
ness, the  residue  being  once  more  treated  with  dilute  nitric  acid,  and  again 
evaporated  to  dryness.  Act  now  on  the  residue  with  water,  and  neutralize 
the  solution  with  carbonate  of  soda.  Evaporate  to  dryness,  and  having 
added  to  the  residue  a  few  drops  of  sulphuric  acid,  dissolve  the  arseuate  of 
soda  (as  it  now  exists)  in  a  little  hot  water.  Reduce  the  arsenic  salt  with 
sulphite  of  sodium,  and  examine  the  solution  with  sulphuretted  hydrogen 
and  by  Marsh's  test. 

Throughout  this  process  the  distillates  should  be  preserved  and  ex- 
amined for  arsenic. 

E.  (Odling.) — Thoroughly  dry  the  tissue.  Treat  the  mass  with  an 
equal  weight  of  the  strongest  hydrochloric  acid,  and  place  it  in  a  retort 
fitted  with  a  Liebig's  condenser,  and  connected  with  a  well-cooled  receiver 
containing  a  little  water.  Distil  to  dryness,  and  test  the  distillate  for 
arsenic  by  the  several  tests  described.  This  method  will  serve  to  detect 
arsenic  in  all  its  forms,  except  when  it  exists  as  an  insoluble  sulphide. 
The  process  depends  on  the  extreme  volatility  of  the  chloride  of  arseni- 
cum.  Chloride  of  antimony  is  difficult  to  obtain  by  distillation,  whilst 
the  chlorides  of  lead,  copper,  mercury,  etc.,  are  not  volatile. 

Test  the  distillate  by  Marsh's  test  (page  148),  by  Reiusch's  test  (page 
151),  and  by  Bettendorff's  test  (page  145). 
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It  is  necessary  here  to  note  a  few  important  facts — 

1.  Arsenic  is  not  as  Orfila  supposed  a  normal  constituent  of  the  body. 
Orfila's  mistakes  were  due,  as  he  afterwards  admitted,  to  the  use  of  an 
impure  pyritic  sulphuric  acid. 

2.  If  a  large  quantity  of  arsenic  is  found  after  death,  a  large  dose  must 
have  been  taken;  but,  on  the  other  hand,  a  very  small  quantity  only  may 
be  found,  and  yet  a  large  dose  may  have  been  taken.  The  quantity  found 
after  death,  therefore,  often  gives  no  data  by  which  to  judge  of  the  amount 
taken  by  the  deceased. 

3.  After  about  fourteen  days,  if  the  patient  lives  as  long,  the  arsenic 
will  probably  have  entirely  passed  out  of  the  system  and  none  be  able  to 
be  detected  in  the  viscera  after  death. 

Its  entire  evacuation  may  be  effected  according  to  Dr.  Taylor,  even  after 
eight  hours,  whilst  on  the  other  hand,  the  period  of  its  detention  may  pos- 
sibly be  protracted.  At  any  rate  this  is  certain,  if  the  poison  is  in  the 
body  at  death,  it  is  never  lost.  It  has  been  found  after  fourteen  and  more 
years.  (  Vide  the  "  Lancet,"  Jan.  20th,  1838,  p.  593,  case  of  the  widow 
Lamothe.) 

4.  The  quantity  of  the  poison  is  estimated  in  the  form  of  sulphide — 

100  grs.  of  As2S3  —  80.48  of  As203. 

5.  Arsenic  reacts  on  Trommer's  test  similarly  to  grape-sugar,  hence  it  is 
important  not  to  confound  the  two. 

6.  It  has  been  stated  by  French  toxicologists  that  in  some  cases  of 
exhumation,  where  arsenic  was  afterwards  proved  to  be  the  cause  of  death, 
a  peculiar  alliaceous  smell  was  noticeable,  which  was  attributed  by  them 
to  the  development  of  arseniuretted  hydrogen.  This  very  probably  is  a 
mistake,  and  it  certainly  is  not  usually  to  be  noticed  in  such  cases. 

7.  In  exhumation  cases,  it  is  always  advisable  to  examine  some  of  the 
soil  of  the  cemetery,  which  may  contain  arsenic,  from  its  geological  con- 
stitution. The  quantity,  if  any  be  present,  should  be  carefully  estimated. 
("Medical  Times,"  July  27th,  1844,  p.  216.) 

8.  It  may  be  advisable  to  examine  all  the  antidotes  that  were  adminis- 
tered, if  arsenic  be  found,  in  order  to  meet  possible  objections. 

Arsenites  of  Soda  and  Potash. 

Both  the  arsenites  of  soda  and  of  potash  (liquor  arsenicalis  or  liquor 
Fowleri,  "tasteless  ague  drop  ")  are  very  poisonous.  The  arsenite  of  soda 
is  used  for  cleaning  metal,  and  has  upon  several  occasions  produced  fatal 
results.  What  is  known  as  "fly  water"  is  generally  a  solution  of  the 
mixed  arsenites  of  potash  and  soda. 

Arsenite  of  Copper.  (CuHAs03). 
(Scheele's  Green.) 

The  copper  arsenite  is  a  green  pigment  and  is  largely  used  in  the  arts 
and  manufactures,  numerous  shades  being  produced  by  its  admixture  with 
whitening  or  with  zinc  oxide.  It  is  insoluble  in  water,  but  soluble  to  a 
certain  extent  in  the  fluids  of  the  digestive  tract. 

Very  bad  effects  have  resulted  from  its  use.  It  is  largely  used  for  paper 
hangings,  and  if  these  be  unglazed  the  danger  is  considerable.  ("Lancet," 
April  26th,  1862,  p.  445;  Nov.  8th,  1862,  p.  517;  Jan.  31st,  1874,  p.  175. 
"Medical  Times  and  Gazette,"  1857,  vol.  i,  pp.  177  and  520.)  On  more 
than  one  occasion  we  have  found  arsenic  on  the  dust  of  books  in  a  library 
hung  with  a  green  paper.     The  authors  have  found  as  much  as  thirty-five 
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grains  of  arseiiious  acid  on  a  square  foot  of  paper.  Poisoning  symptoms 
have  been  produced  in  workmen  by  merely  unpacking  the  green  papers 
("  Medical  Times  and  Gazette,"  May  10th,  1862,  p.  497),  whilst  the  paper- 
hangers  often  suffer  severely  from  skin  eruptions,  especially  on  the  scrotum, 
from  oedema  of  the  face,  and  in  advanced  stages  from  all  the  symptoms  of 
arsenical  poisoning.  The  evil  effects  are  not  so  much  due  to  the  volatility 
of  the  arsenic,  as  some  have  imagined,  although  it  is  quite  possible  this 
may  partially  be  a  cause  of  the  evil,  but  chiefly  to  the  mechanical  suspen- 
sion of  arsenical  dust  in  the  air  of  the  room.  Arsenical  symptoms,  too, 
have  been  produced,  in  ballet  dancers,  through  wearing  green  dresses 
("Medical  Times  and  Gazette,"  April  11th,  1863,  p.  374),  by  the  use  of 
green  artificial  flowers  ("Medical  Times  and  Gazette,"  Nov.  30th,  1861, 
p.  560),  by  the  use  of  the  arsenite  to  color  air-balls  ("  Medical  Times  and 
Gazette,"  May  22d,  1858,  p.  529),  by  sucking  green-colored  wafers 
("Medical  Times,"  Nov.  13th,  1847,  p.  79),  and  by  its  use  in  confectionery 
("Lancet,"  Feb.  17th,  1849,  p.  191,  and  Jan.  22d,  1853,  p.  100,  and  Jan. 
31st,  1874,  p.  175.  See  also  Dr.  Letheby's  report  on  arsenical  flowers  and 
dresses,  "  British  Medical  Journal,"  Oct.  25th,  1862,  p.  448.)  No  metallic 
coloring  matter,  whatever  they  may  be,  or  however  small  the  quantity, 
should  be  used  in  confectionery.  Nor  is  there  any  need  for  it.  We  have 
lately  examined  some  magnificent  vegetable  coloring  matters  (prepared 
chiefly  from  quercitron  bark  and  Persian  berries)  manufactured  by  Mr. 
Bush  of  Liverpool  Street.  What  is  called  Schweiufurt,  emerald,  or  min- 
eral green  is  also  largely  used  as  a  pigment.  This  is  a  double  salt  of 
arsenite  and  acetate  of  copper.  A  case  is  recorded  of  poisoning  symptoms 
being  induced  by  merely  handling  and  powdering  cakes  of  this  substance 
("  Lancet,"  Dec.  14th,  1872,  p.  854). 

The  symptoms  produced  by  arsenical  wall  and  dress  pigments  are  those 
of  alteration  in  the  blood  and  disturbance  of  the  central  nervous  system. 
They  are  essentially  the  action  of  the  arsenic  and  not  of  the  copper  (see 
paper  by  Dr.  Kirchgasser,  of  Coblenz, "  Vierteljahrschr.,"  ix,  p.  96),  and  may 
often  be  found  well  marked  in  dressmakers  who  work  at  colored  fabrics, 
as  well  as  in  the  ladies  who  wear  them  constantly.  The  eyes  and  eyelids 
ai'e  generally  first  of  all  affected,  the  patient  complaining  of  great  debility, 
irritation,  and  dryness  of  the  throat,  perhaps  even  of  diphtheritic  symp- 
toms, a  constant  hawking  up  of  viscid  purulent  sputa,  cold  sweats,  nausea, 
colicky  pains  and  rumbling  in  the  bowels,  more  or  less  feverishness  of  an 
intermittent  character,  cramps  in  the  legs  and  hands,  epigastric  tender- 
ness, sometimes  salivation  with  even  purulent  saliva,  and  the  symptoms  of 
irritation  of  the  mucous  membranes  generally.  A  green  or  clay-colored 
tinge  may  often  be  noticed  over  the  skin,  with  brownish  spots  on  the  fore- 
head and  cheeks.  Sometimes  urticaria  supervenes.  The  hair  frequently 
drops  off.  There  is  usually  painful  micturition,  arsenic  being  found  in 
the  urine  in  six  out  of  every  eight  cases.  The  liver  is  the  part  which  is 
.  generally  the  most  affected,  whilst  not  uncommonly  more  or  less  severe 
jaundice  occurs. 

Dr.  Guy  gives  the  particulars  of  a  fatal  case,  and  has  described  with 
singular  accuracy  the  eruption  of  the  skin  that  is  often  met  with.  It  is 
in  the  first  instance  a  papular  rash  running  on  to  pustulation,  appearing 
about  the  root  of  the  nostrils,  on  the  bends  of  the  ears,  elbow,  thighs,  etc., 
but  especially  on  the  scrotum,  where  superficial  ulcers  may  be  found,  vary- 
ing in  size  from  a  split  pea  to  that  of  a  fourpenny  piece,  whilst  sometimes 
the  fingers  will  be  found  inflamed  and  the  nails  dropping  off.  A  case  is 
recorded  of  peculiar  ulcerations  on  the  anus  being  produced  by  the  local 
use  of  a  green  paper  dyed  with  arsenite  of  copper  ("  Lancet,"  July  12th, 
1873,  p.  49). 
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Lastly,  arsenite  of  copper  has  been  given  with  the  view  of  procuring 
abortion,  but  its  action  is  questionable.  It  would  appear  that  the  nervous 
symptoms  produced  when  it  is  given  internally  are  the  chief  points  of 
interest  in  these  cases.  There  is  great  irritability,  loss  of  memory,  faint- 
ings,  quiverings  of  the  muscles,  and  in  some  cases  partial  paralysis  of  the 
extremities,  the  muscles  retaining,  however,  their  susceptibility  to  the 
action  of  the  electric  current.  The  extent  to  which  sensation  is  affected 
is  not  usually  great.  The  touch  and  hearing  are  sometimes  impaired,  but 
not  usually  the  sight.     Headache  is  often  troublesome. 

Tests. 

(1)  Act  on  some  of  the  coloring  matter  with  a  strong  ammonia  solu- 
tion, when  it  becomes  of  a  deep  blue  color.  Pour  this  blue  solution  over 
a  crystal  of  nitrate  of  silver  in  a  white  capsule,  and  note  that  a  yellow 
arsenite  of  silver  is  formed  on  the  surface  of  the  crystal.   (Taylor.) 

(2)  Dissolve  some  chloride  of  tin  in  hydrochloric  acid  ;  heat  to  boiling. 
Add  to  this  a  small  quantity  of  the  coloring  matter,  when  the  metallic 
arsenic  will  be  precipitated  of  a  brown  color. 

(3)  Dissolve  some  of  the  coloring  matter  in  hydrochloric  acid,  and  test 
by  Marsh's  test. 

(4)  Or  any  other  tests  for  arsenic  may  be  used. 

The  post-mortem  appearances  and  treatment  are  those  described  under 
arsenious  acid. 

Arsenic  Acid  (As205)  and  the  Alkaline  Arsenates. 

Arsenic  acid  is  a  white  deliquescent  solid,  without  smell,  and  soluble  in 
water. 

It  has  a  very  acid  reaction,  and  is  reduced  by  the  action  either  of  a  sul- 
phite or  of  sulphurous  acid  to  arsenious  acid.  At  a  red  heat  it  fuses  and 
evolves  oxygen.  It  is  used  as  an  oxidizing  agent  in  the  manufacture  of 
anilin  colors.  This  is  the  explanation  of  many  of  the  cases  of  eruption 
caused  by  the  use  of  magenta-colored  socks  and  other  wearing  apparel. 
(See  "  British  Medical  Journal,"  Nov.  21st,  1874,  p.  643  ;  "  Medical  Times 
and  Gazette,"  Feb.  27th,  1869,  and  April  17th,  1869.)  Nor  should  it  be 
forgotten  that  red  liqueurs  are  occasionally  colored  with  magenta.  There 
are  no  cases  on  record  of  poisoning  with  arsenic  acid  in  the  free  state  in 
the  human  subject.  Dr.  Glover  relates  a  case  where  a  rabbit  was  poisoned 
with  four  grains  in  four  hours.  The  alkaline  arsenates  are  soluble  in 
water,  but  the  metallic  arsenates  are  insoluble.  The  alkaline  arsenates  are 
active  poisons.  Christison  relates  two  cases  of  poisoning  with  them.  The 
arsenate  of  soda  is  used  in  France  as  a  medicine.  " Pearson 's  solution"  is 
a  solution  of  the  arsenate  of  soda  (1  gr.  to  ^j  of  water).  "  Macquir's  neu- 
tral arsenical  salt"  is  a  binarsenate  of  potash.  The  welbknown  "papier 
moure  "  consists  of  paper  soaked  in  a  solution  of  arsenate  of  potash. 

Tests  for  Arsenic  Acid. 

(1)  It  is  not  entirely  volatilized  by  heat. 

(2)  A  sublimate  of  metallic  arsenic  is  produced  by  heating  the  acid  or 
its  compounds  with  a  reducing  agent. 

(3)  Nitrate  of  silver  gives  a  reddish-brown  precipitate,  which  is  soluble 
in  nitric  acid  and  in  ammonia,  but  is  insoluble  in  acetic  acid. 

(4)  Sulphuretted  hydrogen  gives  no  immediate  precipitate  with  arsenic 
acid  even  in  concentrated  solution  as  it  does  with  arsenious  acid,  but  after 
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some  time  a  light  yellow  precipitate  falls  which  is  insoluble  in  hydrochloric 
acid,  soluble  in  ammonia  and  its  carbonate,  and  yields  a  metallic  sublimate 
when  heated  with  reducing  agents.  (Hence  it  is  advisable  before  treating 
an  arsenic  acid  solution  with  H./5,  to  reduce  the  arsenic  acid  to  arsenious 
acid  by  treating  it  with  sulphurous  acid  gas,  or  by  heating  with  sulphite 
of  soda.) 

(5)  A mmonio- sulphate  of  magnesia  (made  by  precipitating  sulphate  of 
magnesia  with  ammonia,  chloride  of  ammonium  being  added  to  dissolve 
any  precipitate  that  may  form)  produces  with  arsenic  acid  a  precipitate  of 
ammonio-arsenate  of  magnesia  (NH4MgAs04),  which  is  soluble  in  nitric, 
hydrochloric,  and  acetic  acids,  and  sparingly  soluble  in  ammonia.  (This 
reagent  does  not  precipitate  arsenious  acid,  but  it  does  phosphoric  acid.) 
To  prove  the  precipitate  is  arsenical  it  should  be  boiled  in  hydrochloric 
acid  with  some  strips  of  bright  copper-foil. 

(6)  With  Reinschs  test  arsenic  acid  gives  on  copper  an  iron-gray  deposit, 
but  the  deposit  is  not  nearly  so  characteristic  as  that  produced  with 
arsenious  acid. 

(7)  Ammonio-sidphate  of  copper  produces  a  greenish-blue  precipitate 
soluble  in  ammonia,  in  nitric,  and  in  excess  of  free  arsenic  acid. 

Arsenic  acid  is  best  estimated  as  ammonio-arsenate  of  magnesia:  100 
grs.  —  63.53  of  arsenic  acid. 

Orpiment  (As2S3). 

(Sulphide  of  arsenic  ;  yellow  arsenic  ;  King's  yellow.) 

This  being  a  bright-yellow  pigment  is  largely  used  for  coloring  pur- 
poses. It  has  been  used  by  mistake  for  turmeric  in  coloring  confectionery, 
and  with  fatal  results.  It  is  important  to  remember  that  white  arsenic  is 
converted  into  orpiment  in  the  body,  but  that  orpiment  cannot  be  changed 
back  into  white  arsenic.  Orpiment  owes  its  poisonous  properties  to  the 
variable  proportions  of  white  arsenic  that  it  contains.  As  much  as  79  per 
cent,  is  reported  to  have  been  found. 

In  conducting  a  toxicological  examination — 

1.  Examine  the  stomach  for  the  characteristic  color  of  the  poison. 

2.  Dissolve  the  powder  in  ammonia  and  reprecipitate  with  hydrochloric 
acid. 

3.  Examine  this  precipitate  (vide  page  147)  as  directed. 

4.  If  much  organic  matter  be  mixed  with  it,  heat  the  materials  with 
strong  nitric  acid  to  dryness,  thus  converting  it  into  arsenic  acid,  and  pro- 
ceed accordingly  (page  147). 

Realgar  (As2S2). 
(Red  arsenic ;  sandaracha.) 
Used  also  as  a  coloring  matter,  and  is  very  poisonous. 

Chloride  of  Arsenic  (AsCl5). 

This  is  prepared  by  dissolving  arsenic  in  dilute  hydrochloric  acid,  and 
was  originally  used  in  medicine.     It  is  very  poisonous. 

Arseniuretted  Hydrogen  (AsH.,).     (Page  148.) 

This  is  a  very  poisonous  gaseous  compound,  and  probably  the  most  dan- 
gerous of  all  the  compounds  of  arsenicum. 
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It  has  proved  fatal  in  several  cases.  It  is  inflammable,  and  may  easily 
be  detected  in  other  gases  by  Marsh's  test  (page  148). 

Iodide  of  Arsenicum  (Asl3). 

This  is  prepared  either  by  triturating  the  metal  with  dry  iodine,  aiding 
combination  with  slight  heat,  or  by  boiling  the  metal  with  iodine  for  some 
time. 

It  has  a  brick-red  color,  no  smell,  but  a  strong  metallic  taste.  It  sub- 
limes readily.  It  is  soluble  in  a  large  bulk  of  water,  forming  an  acid 
lemon-colored  solution,  which  becomes  deep  brown  on  prolonged  exposure 
to  air.  It  is  decomposed  if  thrown  into  water,  provided  the  quantity  be 
insufficient  for  its  solution.     It  is  readily  decomposed  by  mineral  acids. 

Its  physiological  action  in  poisonous  doses  is  very  similar  to  arsenious 
acid.     It  is  also  a  cumulative  poison. 

In  Dr.  A.  Todd  Thomson's  experiments  ("Lancet,"  October  27th,  1838, 
p.  180)  one  drachm  killed  a  dog  in  two  and  a  half  hours,  the  oesophagus 
being  tied,  the  symptoms  (pain,  convulsions,  emprosthotonos,  and  at  last 
insensibility)  setting  in  after  four  minutes.  Half  a  drachm,  dissolved  in 
four  ounces  of  water,  injected  into  the  abdominal  cavity  of  a  dog,  killed  it 
in  about  twelve  minutes.  A  similar  quantity  injected  into  the  thorax 
killed  in  fifteen'  minutes;  forty  grains  killed  a  dog  when  it  was  inserted 
into  a  wound,  and  fifteen  grains  injected  into  the  jugular  vein  killed  in 
twenty  seconds.  Given  by  the  mouth  (the  oesophagus  not  being  tied)  the 
animal  vomited  the  poison  and  recovered. 

The  post-mortem  appearances  show,  that  the  iodide  softens  and  gelat- 
inizes the  mucous  membrane  of  the  stomach,  and  occasionally  causes 
ulceration.  It  may  be  found  after  administration  in  all  the  secretions, 
even  in  the  milk.  Dr.  A.  T.  Thomson,  believed  it  to  be,  in  small  doses,  a 
very  valuable  medicine. 

Cases  of  Poisoning  by  Arsenic  and  Arsenical  Compounds. 

(I.)  ARSENIOUS  ACID. 

CASE  1.— "Lancet,"  February  1st,  1840,  p.  706.    Female:  set.  25  (?).    A  pennyworth  (?). 
Symptoms. — In  two  hours  nausea  and  pain. 
Result. — Death  on  fourth  day. 

Post-mortem. — Stomach  externally  appeared  white,  but  internally  was  softened  and  ulcerated;  in- 
testines inflamed ;  liver  soft. 

CASE  2.— "Lancet,"  December  7th,  1839,  p.  416  (Dr.  Burne).  Female  :  adult.  Four  pills,  each  con- 
taining one-twentieth  of  a  grain,  taken  during  four  days. 

Symptoms. — On  the  fourth  day  inflammation  of  the  stomach;  delirium;  swimming  of  eyes,  and 
exhaustion. 

Result. — Recovery. 

CASE  3.—"  Lancet,"  May  15th,  1841,  p.  315  (Mr.  Michael  Foster).    Female :  set.  37.    Dose  (?). 

Symptoms. — Local  action  not  excessive;  but  nervous  excitement  intense. 

Result. — Death  in  three  hours  and  a  half. 

Post-mortem. — Stomach,  intestines,  and  bladder  inflamed. 

CASE  4.—"  Lancet,"  May  15th,  1841,  p.  305  (Mr.  Michael  Foster).    Female  :  set.  2)4.    Dose  (?). 

Symptoms. — Almost  complete  narcotism;  intense  inflammatory  symptoms. 

Result. — Death  in  two  hours. 

Post-mortem.. — Stomach,  intestines,  and  bladder  inflamed;  the  appearances  more  intense  than  in 
the  last  case. 

CASE  5.—"  Lancet,"  May  15th,  1841,  p.  305  (Mr.  Michael  Foster).    Mi.  5  months.    Dose  (?). 

Symptoms. — Intense  irritant  symptoms. 

Result. — Death  in  six  hours  and  a  half. 

Post-mortem. — Inflammation  very  intense. 

CASE  6. — "Lancet,"  July  6th,  1844,  p.  707  (from  "American  Journal  of  Medical  Science)."  Male: 
adult.    A  lunatic  !     A  teaspoonful. 

Symptoms. — Vomiting  in  half  an  hour;  paralysis  set  in  after  some  days,  for  which  strychnia  was 
administered,  after  which  he  entirely  recovered,  both  from  the  poison  and  the  lunacy! !! 

Result. — Recovery. 
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CASE  7.—"  Lancet,"  183G-37,  vol.  ii,  p.  626  (Mr.  Page).    Ml.  3%.    Eight  grains. 

Symptoms.— No  symptoms  set  in  for  four  days  ;  death. 

Result.— Death  on  fifth  day. 

CASE  8.—"  Lancet,"  November  4th,  1848  (Mr.  Fox).    Male.    A  teaspoonful. 

.Symptoms. — No  symptoms  for  six  hours;  when  vomiting,  purging,  and  drowsiness  set  in,  but  no 
pain,  or  tenderness  of  abdomen. 

Result. — Death. 

CASE  9.—"  Lancet,"  October  2d,  1852,  p.  299  (Mr.  Bryant).    Male :  set.  30.    Sij. 

Symptoms. — No  symptoms  for  two  or  three  hours,  and  then  not  severe  (emetics,  stomach-pump, 
and  peroxide  of  iron  used).    The  man  was  an  habitual  drunkard. 

Result. — Recovery. 

CASE  10. — "  Lancet,"  November  2d,  1844,  p.  154  (Dr.  Kelso).  Female:  set.  8.  Arsenic  3j-5ij  mixed 
with  oatmeal. 

Symptoms. — Vomiting,  pain,  and  heat  in  one  hour  and  a  half;  in  four  hours  and  a  half  the  symp- 
toms much  increased  in  severity  (peroxide  of  iron  given). 

Result. — Recovery. 

CASE  11— "Lancet,"  November  30th,  1844,  p.  282  (Mr.  Underbill).    Male.    Two  tablespoonfuls. 

Symptoms. — Syncope;  no  sickness  (peroxide  of  iron  given). 

Result. — Recovery. 

CASE  12.— "Lancet,"  November  30th,  1844,  p.  282  (Mr.  Underbill).    JEt.  3.    Arsenic  with  oatmeal. 

Symptoms. — Ordinary  symptoms  (peroxide  of  iron  given). 

Result. — Recovery. 

CASE  13.— "Lancet,"  November  30th,  1844,  p.  282  (Mr.  Underbill).  Female  :  set.  31.  Two  penny- 
worth. 

Symptoms. — Symptoms  set  in  in  half  an  hour  ;  iron  given. 

Result. — Death. 

CASE  14.— "  Lancet,"  November  30th,  1844,  p.  282  (Mr.  Underhill).  Eight  children  ate  cakes  con- 
taining arsenic.     (Peroxide  of  iron  given.) 

Result. — All  recovered. 

CASE  15. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  251.     (Case  of  Lofthouse.) 

Symptoms.— Symptoms  set  in  whilst  the  cake  which  contained  the  poison  was  being  eaten. 

Result. — Death. 

CASE  16. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  251  (Mr.  Todd's  case).   5j  on  empty  stomach. 

Symptoms. — Symptoms  commenced  in  two  hours. 

CASE  17.— "Medical  Times,"  August  30th,  1851,  p.  229  (Mr.  Jeffryes).  Female:  set.  39.  Arsenic 
taken  in  the  solid  form  in  a  pudding,  probably  put  in  by  mistake  for  egg  powder. 

Symptoms.— Symptoms  immediate ;  complete  collapse  in  two  hours ;  no  vomiting  or  purging ;  death 
■without  any  convulsions. 

Result. — Death  in  three  hours. 

Post-mortem. — Post-mortem  in  forty  hours;  stomach  very  inflamed,  especially  at  the  pyloric 
end. 

CASE  18.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  256  (Mr.  Thompson).  Male  :  set.  17.  Large 
dose. 

Symptoms. — Symptoms  of  tetanus. 

Result. — Death  in  twenty  minutes. 

CASE  19.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  277.  "  Bradford  Lozenge  Case,"  November, 
1858.  "  Medical  Times  and  Gazette,"  November  Gth,  1858,  p.  470,  and  December  25th,  1858,  p.  657. 
Arsenic  used  by  mistake  to  adulterate  lozenges  instead  of  plaster  of  Paris. 

Symptoms— Over  two  hundred  persons  attacked;  seventeen  died— twelve  from  acute  poisoning 
and  five  from  the  secondary  effects. 

Result. — Deaths. 

CASE  20.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  253.    Female:  set.  24.    Large  dose— over  Sj. 

Symptoms. — Symptoms  set  in  in  one  to  two  hours;  they  were  not  severe. 

Result. — Death  in  about  two  hours. 

Post-mortem. — Stomach  internally  inflamed;  mucous  membrane  raised,  and  thickened,  having 
broad,  livid  patches  upon  it. 

CASE  21.—"  Medical  Times,"  October  21st,  1848,  p.  26  (Mr.  Clegg).  Female  :  set.  17.  About  a  tea- 
spoonful.    (The  girl  was  an  opium-eater,  and  this  explains,  no  doubt,  delay  in  symptoms.) 

Symptoms.— Dad  symptoms  set  in  in  twenty-three  hours;  she  wras  sick  once  previously,  but  had  no 
distress,  no  pain,  vomiting,  or  diarrhoea;  extreme  narcotism. 

Result. — Death  in  twenty-three  hours  and  a  half. 

Post-mortem. — Mucous  coat  of  stomach  much  corrugated,  and  both  stomach  and  intestines  in- 
flamed; arsenic  found. 

CASE  22.— "Medical  Times  and  Gazette,"  April  12th,  1851,  p.  413  (Dr.  Ryan).  Male.  Sss.  taken 
in  porter.    He  had  been  previously  intoxicated  for  a  week. 

Symptoms. — Symptoms  commenced  after  nine  hours  with  vomiting;  the  patient  slept  during  this 
time. 

Result.— Death  in  three  days. 
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CASE  23. — "  Flandin  Toxicologic,"  vol.  i,  p.  510.  Female.  A  small  quantity  taken  in  soup  daily 
for  six  weeks. 

Symptoms.— Yomiting  after  every  meal,  leading  to  great  irritability  of  the  stomach  and  general 
emaciation ;  nervous  irritability  ;  spitting  of  blood ;  the  patient  recovered  when  the  cause  was  dis- 
covered. 

Result. — Eecovery. 

CASE  24.— " Lancet,"  January  2d,  1S47,  p.  44  (Dr.  Letheby).  Female:  set.  19.  Two  and  a  half 
grains  taken  in  two  ounces  of  fly-water  at  night. 

Symptoms.— Restless  during  the  night ;  in  the  morning  had  pain,  vomiting,  and  thirst ;  afterwards 
rallied,  but  coma  eventually  came  on. 

Result. — Death  in  thirty-six  hours. 

Post-mortem.— Brain  congested;  lungs  natural;  heart  flabby,  and  valves  ecchymosed ;  stomach 
pale,  and  nearly  empty  ;  pyloric  end  of  a  gamboge  yellow  tint. 

CASE  25.— "Ann.  d'Hyg.,"  1852,  vol.  i,  p.  418  (M.  Chevallier). 

Post-mortem. — Stomach  perforated  at  the  larger  end;  aperture  about  an  inch  diameter,  round,  soft, 
and  thickened  at  the  margin ;  no  redness  about  it,  or  appearance  of  ulceration  on  other  parts. 

CASE  26.— Taylor's  "'Medical  Jurisprudence,"  vol.  i,  p.  254.  Female :  set,  9.  Arsenical  ointment 
rubbed  on  scalp  to  kill  vermin. 

Symptoms.— So  symptoms  until  the  fifth  day  ;  on  the  eighth  day  cramp,  diarrhoea,  but  no  vomit- 
ing;  drowsiness. 

Result.— Death  on  the  tenth  day. 

Post-mortem. — Stomach  inflamed  ;  arsenic  found  in  the  stomach  and  liver. 

CASE  27. — "  Taylor,"  vol.  i,  p.  255.    Eight  children.     Arsenical  vapors  let  into  a  room. 

Symptoms. — All  the  children  suffered ;  the  infant,  after  being  in  the  room  an  hour,  had  pain,  vom- 
iting, and  purging,  and  died;  a  canary  died  ;  the 'other  children  recovered. 

Result.— Death  in  twenty-four  hours. 

Post-mortem. — Stomach  and  intestines  inflamed  ;  brain  and  lungs  congested ;  lining  membrane  of 
trachea  bright  red. 

CASE  28.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  268.    Male  :  adult.    Large  dose. 

Symptoms. — Symptoms  set  in  very  soon. 

Result. — Death  in  three  hours. 

Post-mortem. — Intestines  and  stomach  inflamed;  arsenic  found  in  the  stomach,  liver,  and  kidneys; 
the  poison  found  as  low  down  as  the  caecum. 

CASE  29.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  269.   " Atlee Family  "  (bodies exhumed  after 
a  month).    "Lancet,"  February  24th,  1S54.    Female. 
Result. — Death  after  several  days. 
Post-mortem. — No  arsenic  found  in  the  stomach  or  bowels,  but  in  the  liver. 

CASE  30.— "Edinburgh  Monthly  Medical  Journal,"  December,  1857,  p.  481  (Sir  R,  Christison).  Male. 
Arsenic  given  homicidally  in  whisky  punch. 
Result. — Death  in  five  to  seven  hours. 
Post-mortem. — Ninety  to  one  hundred  grains  was  found  in  stomach. 

CASE  31.— "Lancet,"  April  12th,  1S45,  p.  413  (Mr.  Alison).  Female  :  set.  13.  Two  teaspoonfuls  in 
two  doses,  with  an  hour's  interval. 

Symptoms. — Tiolent  pains  in  throat  and  stomach  ;  (ferric  oxyhydrate  was  administered,  also  mag- 
nesia and  castor  oil). 

Result. — Recovery. 

CASE  32— " Lancet,"  February  1st,  184-5,  p.  139.  Male:  set.  21.  Workman  in  candle  factory  where 
arsenic  was  used. 

Symptoms. — Some  of  the  arsenic  was  absorbed  through  a  wound. 

Result. — Death  in  three  days. 

CASE  33.— "  Lancet,"  June  7th,  1845,  p.  640  (Mr.  Woodcock).  Female  adult.  Teaspoonful  and  a 
half. 

Symptoms. — Taken  on  an  empty  stomach;  vomiting  set  in  in  fifteen  minutes,  and  continued  for 
forty-eight  hours;  paralysis  of  the  hands  and  feet.    Recovered  in  eight  or  nine  days. 

Result. — Recovery. 

CASE  34.— "  Lancet,"  September  29th,  1838,  p.  54  (Dr.  Murray).    Male  :  aet.  22.    Fifteen  grains. 
Symptoms. — Yomiting  in  one  hour  (hydrated  peroxide  of  iron  administered).. 
Result. — Recovery. 

CASE  35.— "  Lancet,"  October  6th,  183S,  p.  103  (Mr.  Rayner).  Female.  Dose  (?).  Supposed  to  have 
been  taken  in  treacle. 

Result.— Death. 

Post-mortem. — The  body  was  exhumed,  and  two  or  three  drachms  of  the  sulphide  found. 

CASE  36.— "  Lancet,"  November  24th,  1838,  p.  324  (M.  Deville).  Female:  at.  19.  Sixty-six  grains 
mixed  with  12.5  grains  of  sulphate  of  baryta. 

Symptoms. — In  one  hour  vomiting,  and  heat  in  throat  (four  hours  later  the  hydrated  peroxide  of 
iron  was  adminisered  freely). 

Result. — Recovery. 
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CASE  37.—"  Laucet,"  March  13th,  1841,  p.  882  (Mr.  Thompson).    Male  :  let.  18.    Quantity  (?). 

Symptoms. — Cramps;  no  particular  abdominal  tenderness;  death. 

Result. — Death  in  ten  hours. 

Post-mortem. — Stomach  aud  intestines  very  inflamed;  brain  and  lungs  gorged  with  black  blood. 

CASE  38. — "Edinburgh  Medical  and  Surgical   Journal,"  xxxiii,  p.  67  (Sir  R.  Christison).    Three 
persons  took  one  grain  in  wine. 
Symptoms. — Serious  symptoms  for  twelve  hours. 
Result. — Recovery. 

CASE  39. — "  American  Journal  of  Medical  Science,"  vol.  xi,  p.  61.    Male.   Sixty  grains  taken  with 
cinchona-bark  powder. 
Result. — Recovery. 

CASE  40.—"  Wibmer,"  vol.  i,  p.  278.    Male.    Took  Siss.  after  a  very  hearty  meal. 
Symptoms. — Vomited  freely  ;  and  was  well  in  four  days. 
Result. — Recovery. 

CASE  41. — "London  Med.  and  Phys.  Journal,"  xlvi,  p.  467.  Male.  A  quantity  taken  after  a  heavy 
supper. 

Symptoms. — Severe  symptoms. 

Result. — Recovery. 

CASE  42.—"  Medical  Times  and  Gazette,"  April  18th,  1857,  p.  389  (Dr.  Geoghegan).  Male.  Large 
dose. 

Result. — Death  on  sixteenth  day. 

Post-mortem. — No  arsenic  found  on  analysis. 

CASE  43. — "  Cours  de  Med.  Leg.,"  p.  121.    Female :  set.  56.    A  solution  used  to  cure  the  itch. 

Symptoms. — Erysipelatous  eruption  induced;  had  great  suffering:  general  tremor  of  limbs. 

Result. — Death  in  two  years. 

CASE  44.— "British  Medical  Journal,"  January  25tb,  1873,  p.  88  (Mr.  Morley).  Fifteen  persons 
taken  ill  by  eating  a  pudding  in  which  a  baking  powder  that  was  used  contained  arsenic. 

Symptoms. — All  had  pain  in  the  stomach  and  back ;  blood  was  vomited  in  one  case  ;  the  conjunc- 
tivae injected  in  all ;  in  one  case  there  was  irritation  of  the  skin. 

Result. — Recovery. 

CASE  45.—"  Medical  Times,"  June  10th,  1843,  p.  169.    Three  hundred  grains. 

Symptoms. — As  usual  (emetics,  and  large  doses  of  nitrate  of  potash  in  decoction  of  mallows  ad- 
ministered). 

Result. — Recovery. 

CASE  46.— "Medical  Times,"  July  29th,  1843, p.  288.  Female:  set.  32.  One  hundred  and  twenty 
grains. 

Symptoms. — (Iron  preparations  given) ;  no  intense  symptoms  set  in  for  three  days. 

Result. — Death  on  sixth  day. 

CASE  47.—"  Lancet,"  March  29th,  1862,  p.  325  (Dr.  Wilks).    Male  :  set.  36.    Sss.  of  arsenic. 

Symptoms. — Usual  symptoms. 

Result. — Death  in  twelve  hours. 

Post-mortem. — Blood  fluid  on  both  sides  of  the  heart;  mucous  membrane  of  stomach  intensely  in- 
flamed at  the  pyloric  end  ;  small  intestines  inflamed  in  patches ;  colon  much  contracted. 

CASE  48.—"  Lancet,"  June  18th,  1864,  p.  697  (Dr.  Bingley),  and  June  25th,  1864,  p.  732  (Dr.  Ellis). 
Female :  set.  40.    Dose  (?). 

Symptoms. — Vomiting,  and  cramps  in  the  legs  ;  went  to  sleep,  and  was  afterwards  found  dead. 

Result. — Death. 

Post-mortem. — Arsenic  found. 

CASE  49. — "Christison,"  p.  328  (Desgranges).    Female.    Arsenical  ointment  applied  to  head. 
Symptoms. — Poisoning  symptoms,  iucludiuga  papular  eruption. 
Result. — Recovery. 

CASE  50. — "Christison,"  p.  329  (Desgranges).    Boy.    Arsenic  used  as  a  face  powder. 
Symptoms. — Poisoning  symptoms. 
Result. — Recovery. 

CASE  51. — "American  Journal  of  Medical  Science,"  July,  1851,  p.  259.    ^Et.  2.    Arsenious  acid 
and  gum  applied  to  the  head. 
Symptoms. — Purging;  tenesmus;  paralysis  of  the  lower  extremities. 
Result. — Death  in  thirty-six  hours. 

CASE  52. — "American  Journal  of  Medical  Science,"  July,  1858,  p.  77  (Dr.  W.  C.  Jackson).  Male: 
set.  28.     Sij  on  empty  stomach. 

Symptoms.— In  two  hours  slight  vomiting  occurred,  but  the  majority  of  the  poison  was  not  got  rid 
of  for  six  hours  after  it  had  been  taken  ;  then  pain  set  in,  which  lasted  for  six  hours. 

Result. — Recovery. 

CASE  53.— "Christison,"  p.  308.    Male.     One  ounce. 

Symptoms. — Two  or  three  fits  of  vomiting,  but  very  slight  pain  or  heat  in  the  stomach. 

Result. — Death  in  eight  hours. 
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CASE  54.— "Christison,"  p.  308.    Female.    Over  Sss. 

Symptoms. — Very  slight  diarrhoea  or  pain ;  death  preceded  by  convulsions. 

Result. — Death. 

Post-mortem. — Stomach  and  intestines  healthy. 

CASE  55.— "Christison,"  p. 308.    Female :  set.  14.    Ninety  grains. 

Symptoms.— Vomited  once  or  twice,  but  had  very  little  pain. 

Result. — Death  in  five  hours. 

Post-mortem. — Stomach  and  intestines  healthy. 

CASE  56.— "Christison,"  p.  30S,  -Revue  Medicale,"  1822.  Male.  Dose  (?).  The  man  was  a 
drunkard. 

Symptoms. — Perfectly  tranquil  for  five  hours,  when  he  vomited,  and  a  few  minutes  later  expired. 

Result. — Death  in  about  five  hours. 

CASE  57—  "Chrisiison,"  p.  308  (Orfila).    Male:  adult.    3iij. 

Symptoms. — Walked  about  for  some  time;  afterwards  took  an  emetic,  which  produced  free  vomit- 
ing, but.  had  no  pain  for  five  hours  ;  died  in  four  hours  after. 

Result. — Death  in  nine  hours. 

CASE  58.— Orfila,  "Toxicologic,"  vol.  i,  p.  397  (Prof.  Chaussier).    Male:  adult.    Large   quantity. 

Symptoms. — Intense  feebleness,  and  tendency  to  faint ;  no  other  symptoms. 

Result. — Death  in  a  few  hours. 

Post-mortem. — No  post-mortem  appearances  in  stomach  or  intestines. 

CASE  59. — "  Journal  de  Medecine,"  lxx,  p.  89  (M.  Laborde).    Female. 

Symptoms. — Vomiting  was  induced  by  emetics;  very  little  pain  ;  coma  came  on,  from  which  she 
died. 

Result.— Death. 

Posl-vwrlem. — A  clot  of  blood  found  in  the  stomach. 

CASE  60.— "Christison,"  p.  310  (Dr.  Choulant).     Female.    A  thimbleful  in  soup. 

Symptoms. — Vomiting,  but  no  pain. 

Result. — Death  in  eleven  hours. 

CASE  61. — "  London  Medical  Chirurgical  Transactions,"  vol.  ii,  p.  134  (Dr.  Roget).    Female.     5j. 

Symptoms. — Violent  symptoms  for  twenty-four  hours;  for  the  next  twelve  hours  she  improved; 
after  which  convulsions  and  nervous  affections  set  in,  which  lasted  for  seventeen  days. 

Result. — Recovery. 

CASE  62. — "  Lancet,"  January  16th,  1849,  p.  35  (Mr.  Cornish).  Male:  adult.  One  ounce  of  arsenic 
mixed  with  flour  and  baked  in  a  cake  ;  taken  on  a  full  meal. 

Symptoms. — Insensibility  ;  vomiting;  (stomach-pump  used,  and  hydrated  oxide  of  iron  given);  re- 
covered in  fifteen  days.  » 

Result. — Recovery. 

CASE  63. — "Lancet,"  January  16th,  1849,  p.  35  (Mr.  Cornish).  Female:  adult.  One  ounce  of  ar- 
senic mixed  with  flour,  and  baked  in  a  cake ;  taken  on  a  full  meal. 

Symptoms. — Vomiting  ;  pain. 

Result. — Recovery. 

CASE  64.— "Lancet,"  July  7th,  1849,  p.  1  (Mr.  Knott).  Male.  Arsenic  (about  Sss.)  in  brandy  and 
water. 

Symptoms. — Appeared  for  a  short  time  to  get  better,  but  the  bad  symptoms  returned;  (hydrated 
peroxide  of  iron  given.) 

Result. — Death  in  six  hours. 

Post-mortem. — Gangrenous  state  of  the  lower  half  of  the  oesophagus;  stomach  along  greater  curva- 
ture and  at  pyloric  end  gangrenous;  rest  of  the  stomach  uninjured. 

CASE  65.—"  Lancet,"  September  22d,  1849,  p.  311  (Dr.  McGee).  Female :  set.  10.  Rat  poison  (over 
ten  grains  of  arsenious  acid). 

Symptoms. — Emetics  given  before  serious  symptoms  set  in ;  chalybeates  afterwards. 

Result. — Recovery. 

CASE  66.— "  Lancet,"  August  22d,  1846,  p.  216  (Mr.  Houghton).    Female,    gss.  of  arsenic. 

Symptoms. — Great  mental  excitement  set  in  in  three-quarters  of  an  hour,  but  no  vomiting,  pain,  o  r 
diarrhoea;  vomiting  set  in  afterwards;  after  which  she  felt  disposed  to  doze;  great  depression  fol- 
lowed (stomach-pump  used  and  hydrated  oxide  of  iron  given);  died  in  twelve  hours;  no  gastric 
symptoms,  or  cramp,  cerebral,  or  spinal  symptoms  occurred. 

Result. — Death  in  twelve  hours. 

Post-mortem. — Bright  red  patch  on  the  pyloric  end  of  the  stomach  ;  mucous  membrane  not  being 
in  the  least  destroyed. 

CASE  67. — "  Lancet,"  December  18th,  1847,  p.  651  (Dr.  Barnes).  Family  consisting  of  male  :  adult. 
Female :  adult.  Male :  set.  9.  Male :  set.  3.  Male :  set.  1^.  Female :  set.  4J/£.  Female  :  set.  6.  Arsenic 
taken  in  rhubarb  pudding. 

Symptoms. — Symptoms  as  usual. 

Result. — Two  recovered,  the  rest  died. 

Post-mortem. — Inflammation  in  intestinal  canal  in  all;  stomach  inflamed  in  5  casfs;  duodenum 
inflamed  in  5;  jejunum  in  5;  ileum  intensely  inflamed  in  1;  colon  in  5;  rectum  in  1;  ecchymosed 
spot  on  the  heart  in  1 ;  blood  black,  thin,  and  fluid  in  all ;  kidneys  congested  in  4 ;  bladder  empty  in 
4 ;  liver  congested  in  2. 
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CASE  68.—"  Lancet,"  October  19th,  1844,  p.  103  (Mr.  Argent).    Female.    Sss.  of  arsenic  after  a  meal. 

Symptoms.— After  eight  hours  pain,  vomiting,  and  purging  set  in  (stomach-pump  used). 

Result. — Recovery. 

CASE  69.— "Medical  Times  and  Gazette,"  December  10th,  1853,  p.  612  (Dr.  Mitchell).  Male.  Arseni- 
cal soap  rubbed  on  scrotum  and  axilla1. 

Symptoms. — Difficulty  in  swallowing  after  twelve  hours;  testicles  became  enlarged;  vomiting, 
purging,  and  violent  pain  in  stomach  ;  recovery  in  a  fortnight. 

Result. — Recovery. 

CASE  70.— "Christison,"  p.  299  (Mr.  Macaulay).    5vij. 

Symptoms. — Symptoms  set  in  in  three  hours;  the  man  slept  between  taking  the  poison  and  the 
commencement  of  the  symptoms. 

Result. — Death  in  nine  hours. 

CASE  71. — "Edinburgh  Medical  and  Surgical  Journal,"  lix,  p.  350  (Dr.  Dymock).     Female.     Sij. 

Symptoms. — After  two  hours  and  a  half  got  up  from  her  bed,  sat  down  on  her  chair,  and  died  in- 
stantly. 

Result. — Death  in  two  hours  and  a  half. 

Post-mortem. — Stomach  marked  with  scarlet  patches. 

CASE  72. — "Edinburgh  Medical  and  Surgical  Journal,"  xxxvi,  p.  94.  Three-quarters  of  an  ounce 
taken  after  a  meal. 

Symptoms. — No  serious  symptoms;  free  vomiting  induced. 

Result. — Recovery. 

(II.)  ARSENITE  OF  POTASH. 

CASE  73— "Medical  Times,"  August  26th,  1848,  and  "Provincial  Journal,"  June  28th,  1848,  p.  347 
(Dr.  Castle).    Female.     Sss.  of  liquor  Fowleri  taken  in  the  course  of  five  days  =  three  grains  As303. 
Symptoms. — No  vomiting  or  purging;  death  by  syncope. 
Result—  Death  on  fifth  day. 
Post-mortem.— Stomach  and  intestines  inflamed  ;  heart  flabby;  arsenic  found. 

(III.)  ARSENITE  OP  SODA. 

CASE  74.— "Taylor  on  Poisons,"  p.  378.  Three  hundred  and  forty  children  drank  the  water  from 
out  of  a  boiler  that  had  previously  been  cleansed  with  arsenite  of  soda.    Each  took  about  one  grain. 

Symptoms. — Many  suffered  severely. 

Result. — All  recovered. 

CASE  75.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  273.  Male.  Drank  beer  from  a  pewter  pot 
which  had  been  cleansed  with  the  arsenite. 

Symptoms. — Acute  symptoms. 

Result. — Death. 

(IV)  ARSENITE  OP  COPPER. 

CASE  76.— "Galtier,"  vol.  i,  p.  636.  Male :  set.  3.  Swallowed  a  capsule  full  of  the  arsenite,  used  by 
his  father  as  a  pigment. 

Symptoms. — Symptoms  of  colic  in  half  an  hour,  followed  by  acute  symptoms  (hydrated  oxide  of 
iron  administered). 

Result. — Recovery  in  twenty-four  hours. 

CASE  77. — "Galtier,"  vol.  i,  p.  636.    Male:  set.  1.    Several  pieces  of  arsenite  of  copper  cake  eaten. 

Symptoms. — Immediate  vomiting;  afterwards  purging. 

Result. — Recovery. 

CASE  78.— "Medical  Times,"  April  28th,  1849,  p.  507  (Mr.  Bully).  Two  children  poisoned  by  con- 
fectionery colored  with  the  pigment. 

Symptoms. — Symptoms  severe. 

Result. — Recovery. 

CASE  79.—"  Lancet,"  March  5th,  1859,  p.  237  (Dr.  Rose).  Male  :  9  months.  Sucking  green  paint 
(Scheele's  green). 

Symptoms. — Very  severe  vomiting;  purging;  symptoms  of  collapse. 

Result. — Recovery. 

CASE  80.— "  Lancet,"  December  1st,  1860,  p.  535  (Dr.  Letheby).  Male  :  set.  3%.  Arsenic  freni  wall 
paper. 

Symptoms. — Convulsions. 

Result. — Death. 

CASE  81. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  274.  Two  children.  Colored  confectionery 
picked  up  in  street  =  two  to  three  grains. 

Symptoms. — Symptoms  as  usual. 

Result. — Death. 

CASE  82. — "Regina  v.  Franklin  and  Randall,"  "Taylor,"  p.  274,  vol.  i.  Male.  Given  in  blanc- 
mange. 

Result. — Death. 
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CASE  83.— "  Casper,"  page  73.    Male:  set.  2%.    Cake  of  green  color.    Dose  (?). 

Result. — Death  in  five  hours.  ; 

CASE  84. — "Lancet,"  September  3d,  1870,  p.  356  (Dr.  Hicks).  Male;  set.  48.  From  a  paper  which 
he  had  been  engaged  in  stripping  off  the  walls. 

Symptoms. — Violent  symptoms;  suppression  of  urine. 

Result. — Recovery. 

CASE  85.— "British  Medical  Journal,"  November  31st,  18G1,  p.  598.  Female:  set.  19.  Artificial- 
flower  maker. 

Symptoms. — Greenish  vomit;  pains  in  stomach. 

Rtsult. — Death. 

Post-mortem. — Arsenite  of  copper  found  in  lungs,  liver,  and  mesenteric  glands;  stomach  highly 
congested. 

(V.)  ARSENATE  OP  POTASH  AND  SODA. 

CASE  86. — "Beitrage  zun  Gerichtlichen  Arznerkunde,"  vol.  iv,  p.  221  (Sir  R.  Christison,  p.  284).  A 
large  quantity  given  by  a  druggist. 

(VI.)  SULPHIDES  OF  ARSENICUM. 

CASE  87.—"  Christison,"  p.  2S6,  "  Regina  v.  Burdock."  Female.  Orpiment  containing  79  per  cent, 
of  white  arsenic. 

Result. — Death. 

CASE  88.—"  Medical  Times,"  October  17th,  1847,  p.  62  (Dr.  Paterson).    Female.    5j  of  king's  yellow. 

Symptoms.— Vomiting  in  two  to  four  hours  (hydrated  peroxide  of  iron  given);  patient  died  of 
chest  affection  on  the  third  day. 

Result. — Death. 

Post-mortem. — Lungs  engorged;  the  stomach  had  patches  of  dirty  green-colored  mucus  adhering  to 
its  inner  surface,  but  was  not  ulcerated  or  inflamed. 

CASE  89.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  277,  "Clifton  Bath  Bun  Case,"  December, 
1859.    Orpiment  used  instead  of  chromate  of  lead  to  color  buns. 

Symptoms. — Six  persons  suffered  severely. 

Result. — Recovery. 

CASE  90. — "Wharton  and  Stille's  Medical  Jurisprudence,"  p.  434.  Male:  adult.  Orpiment  used 
instead  of  turmeric  in  porridge. 

Symptoms. — Severe  symptoms. 

Result. — Death  in  twenty-four  hours. 

CASE  91. — "  Wharton  and  Stille's  Medical  Jurisprudence,"  p.  434.  Male :  child.  Orpiment  used 
instead  of  turmeric  in  porridge. 

Symptoms. — Severe. 

Result. — Reco  very. 

(VII.)  CHLORIDE  OP  ARSENIC. 

CASE  92. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  278.    Female.    M.  xxx  in  twenty-three 
hours  =  0.1  grain. 
Symptoms. — Symptoms  severe. 
Result. — Recovery. 

(VIII.)  ARSENIURETTED  HYDROGEN. 

CASE  93.^" Lyon  Medicale,"  March  27th,  1870  (Dr.  Valette).  Male:  aet.  30.  Breathed  hydrogen 
containing  arsenic  from  being  prepared  from  impure  zinc  and  acid. 

Symptoms. — Vomiting  and  purging;  bloody  urine  (hydrated  oxide  of  magnesia  administered); 
arsenic  found  in  urine. 

Result. — Recovery. 

CASE  94.—"  Lyon  Medicale,"  March  27th,  1870  (Dr.  Valette).  Male.  Breathed  hydrogen  made 
from  impure  zinc  and  acid. 

Symptoms. — Similar  symptoms  to  last  case,  but  no  urine  passed  for  twenty-four  hours;  an  eruption 
of  papules  occurred  in  this  case. 

Result.— Death  on  thirteenth  day. 

CASE  95.— " Chemical  News,"  December  26th,  1863.    Male:  set.  22. 

Symptoms. — Symptoms  set  in  in  one  hour;  all  the  symptoms  of  arsenical  poisoning.  There  was  an 
intermission  of  symptoms  for  two  hours. 

Result. — Death  in  five  days. 

CASE  96.— "Dublin  Journal  of  Medical  Science,"  vol.  xx,  p.  422  (Dr.  O'Reilly).  Case  of  Mr. 
Brittain.  Caused  by  preparing  hydrogen  with  impure  acid  for  breathing  purposes  (=  to  12  grains  of 
arsenic). 

Symptoms. — After  second  inhalation,  seized  with  giddiness  ;  passed  two  ounces  of  bloody  urine  and 
afterwards  had  pain  and  vomiting;  no  urine  passed ;  jaundice. 

Result. — Death  on  the  seventh  day. 

Post-mortem. — Pleurae  contained  two  pints  of  red  serum  ;  lungs  healthy ;  kidneys  of  an  indigo  blue 
color;  stomach  inflamed  in  patches  ;  bladder  empty. 
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CASE  97. — Buchner's  "Toxicologic,"  p.  476  (case  of  Geylen).  Died  whilst  experimenting  with  the 
gas. 

Symptoms. — No  history  on  record. 

Result—  Death. 

CASE  98. — "Repertorium  fur  die  Pharmacie,"  vol.  lxix,  p.  271  (Dr.  Schlinder).  One  half  cubic 
inch  (a  quantity  corresponding  to  one-eighth  of  a  grain  of  arsenic)  inhaled  in  forty  minuted. 

Symptoms. — Very  severe  symptoms;  giddiness  in.  three  hours;  pain;  loss  of  muscular  power; 
vomiting;  great  pain  in  kidneys,  and  constant  desire  to  pass  water,  the  urine  being  reddish-brown  ; 
recovered  in  seven  days;  but  after  three  weeks  had  a  pustular  eruption  about  the  prepuce,  which 
was  not  quite  well  for  seven  weeks. 

Result. — Recovery. 

Other  Cases  of  Poisoning  by  Arsenious  Acid,  etc.,  are  also  recorded  as  follows  : 

"  Medical  Times  and  Gazette,"  September  13th,  1851,  p.  294.    (Liquid  fly  poison.    Death.) 
April  26th,  1862,  p.  446.     )  (Arsenical  papers.     Deaths.) 
May  3d,  1862,  p.  471.         J 
"  "  July  19th,  1862,  p.  72.    (Use  of  arsenical  sheep-wash.    Death.) 

"  "  April  11th,  1857,  p.  368.     (Arsenic  and  antimony.    Death.) 

"  "  January  24th,  1857,  p.  62.    (Arsenic  taken  to  produce  abortion.) 

"  "  April  25th,  1857,  p.  412.     (Arsenic  not  found  on  analysis.) 

"British  Medical  Journal,"  January  17th,  1874,  p.  84.  >   (Deaths   from    quack   pills,   containing 
"  "  March  14th,  1874,  p.  355.    I  arsenic.) 

"Medical  Times  and  Gazette,"  January  10th,  1874,  p.  52.     (Arsenical  papers.) 

"Medical  Times,"  October  21st,  1843,  p.  39.  (Inhalations  insidiously  inducing  death.   Golding  Bird.) 
"  October  25th,  1845,  p.  94  (Mr.  Adams).    (Several  cases.) 

"  May  23d,  1846,  p.  162.     (Norfolk  cases  of  poisoning.) 

"  April  10th  and  17th,  1847,  pp.  144  and  158.     (Burton-on-Irwell  cases.) 

"  June  5th  and  12th,  1847,  pp.  303  and  322.    (Kensal  New  Town  case.) 

"  November  20th,  1847,  p.  107.    (Sheridan's  case.) 

"  August  oth,  1848,  p.  221.    (Bristol  cases.) 

"Medical  Times  and  Gazette,"  vol.  i,  1857,  pp.  177  and  520.    (Wall  paper.) 

"  British  Medical  Journal,"  March  5th  1864,  p.  276.     (Death  from  arsenic  applied  to  scalp.) 

"  "  "  October  6th,  1866,  p.  395.    (Death  from  ointment  applied  to  ilium.) 

"Lancet,"  December  14th,  1839,  p.  451.    (Case  of  Louis  Mercier.) 

"Taylor's  Medical  Jurisprudence,"  vol.  ii,  p.  251.    (Symptoms  set  in  in  eight  minutes.) 

"  Annales  d'Hygiene,"  1837,  vol.  i,  p.  344.    (Symptoms  set  in  in  seven  hours.) 

"  Medico-Chirurgical  Review,"  January,  1854,  p.  294.   (Symptoms  commenced  in  five  or  six  hours.) 

"Flandin,"  vol.  i,  p.  535.    (Arsenic  found  in  stomach  in  a  cyst  of  mucous  membrane.) 

"Medical  Gazette,"  vol.  xvi,  p.  790.    (Salivation  occurred.) 

"  Orfila's  Toxicologic, "  vol.  i,  p.  449.    (Lockjaw  in  three-quarters  of  an  hour.) 

"Medical  Gazette,"  vol.  xlvii,  p.  181. 

"Casper,  N.  S.  S.,"  vol.  ii,  pp.  70,  71,  72. 

"  Medical  Gazette,"  November  24th,  1848. 

"  Pharmaceutical  Journal,"  July,  1870,  p.  60.     (Arsenical  wall  papers.) 

"Guy's  Hospital  Reports,"  October,  1850,  p.  183. 

"Taylor's  Medical  Jurisprudence,"  vol.  i,  p.  256  (death  in  two  hours),  and  p.  268. 

"Medical  Gazette,"  xlviii,  p.  446.    (5ss. ;  no  pain;  death  in  fifty  hours.) 

"Annales  d'Hygiene,"  1847,  vol.  ii,  p.  367.    (Death  on  sixth  day.) 

"  Lancet,"  July  11th,  1863,  p.  47.  Queen  v.  Williams.  \ 

"Union  Medicale,"  June  30th,  1850  (Soufflard).  V-  (No  poison  found  after  death.) 

"Horn's  Vierteljahrs.,"  1865,  vol.  i,  p.  175.  ) 

"  London  Medical  Gazette,"  August  16th,  1850,  pp.  46, 291.    (Case  of  Ann  Merritt.) 

"Pharmaceutical  Journal,"  July  27th,  1872,  p.  75.    (Death  very  rapid.) 

"Taylor's  Medical  Jurisprudence,"  vol.  i,  p.  271.  (Twenty  graius  found  in  stomach  eighteen 
months  after  death.) 

Reg.  v.  Madeleine  Smith,  "  Medical  Times  and  Gazette,"  July  18th,  1857,  p.  66.  (Eighty-eight  grains 
found.) 

Reg.  v.  Dodds,  "  Taylor's  Medical  Jurisprudence,"  p.  71.    (One  hundred  and  fifty  grains  found.) 

Reg.  v.  Hewitt  (1863),  "Taylor's  Medical  Jurisprudence,"  p.  271.  (One  hundred  and  fifty-four 
grains  found.) 

Reg.  v.  Holmes  (1860),  "Taylor's  Medical  Jurisprudence,"  p.  272.    (Death  in  seven  days.) 

Reg.  v.  Newton,  "  Lancet,"  August  30th,  1856,  p.  262. 

"Lancet,"  July  9th,  1853,  p.  41.    (Arsenic  found  after  twelve  years'  interment.) 

"  July  28th,  1849,  p.  99.    (Arsenic  found  after  eight  years'  interment.)  . 

"Taylor's  Medical  Jurisprudence,"  i,  p.  271.    (Arsenic  found  after  fourteen  years'  interment.) 

"London  Medical  and  Physiological  Journal,"  xlix,  p.  117.    (Symptoms  set  in  in  eight  minutes.) 
"  "  "  "  xxviii,  p.  347.    (Death  in  thirty-six  hours.) 

"Edinburgh  Medical  and  Surgical  Journal,"  xiii,  p.  507  (epileptic  fits);  xvii,  p.  167.  (Partial 
palsy.) 

"  Lancet,"  November  3d,  1866,  p.  506.    (Arsenic  in  the  water  used  for  making  tea.) 
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'Guy's  Hospital  Reports,"  October,  1850,  p.  218. 
'  Medical  Gazette,"  vol.  xliii,  p.  301. 
'Edinburgh  Monthly  Journal,"  July,  1851 
'London  Medical  Repository,"  January,  1819. 
'  British  Medical  Journal,"  August  30th,  1873,  p.  268 


),  p.  218.^) 
351,  p.  1.  J 


Arsenite  of  copper. 


[•   Arsenate  of  potash  and  soda. 


BISMUTH. 

(Bi=210:  sp.  gr.  9.8:  fusing-point  264°  C.) 

Bismuth  is  generally  found  native.  It  is  a  hard,  brittle,  volatile,  crys- 
talline (rhombs)  metal.  It  burns  when  heated  in  air.  Nitric  acid  dis- 
solves it  freely.  It  is  used  in  preparing  "fusible  alloy,"  a  mixture  very 
valuable  to  the  die-sinker,  from  its  property  of  expanding  considerably  as 
it  cools : 


Bismuth  Sesquioxide  (yellow), 
Bismuth  Peroxide  (brown), 
Bismuth  Nitrate, 
Bismuth  Chloride, 
Bismuth  Sulphide, 

It  is  necessary  that  we  should  notice  the 


Bi203  =  468. 
Bi2O.  =  500. 
Bi3(N08)  +  5H20 
BiCls  =  316.5. 

Bi.K  =  516. 


396  +  90. 


Bismuthic  Nitrate  (Bi3(N03)  +  5H20). 
(Pearl  White,  Magistery  of  Bismuth.) 

This  is  prepared  by  dissolving  bismuth  in  nitric  acid.  If  this  solu- 
tion be  poured  into  water,  the  "trisnitrate,"  as  it  was  formerly  called,  is 
thrown  down.  The  "trisnitrate"  is,  in  reality,  a  white,  basic  oxynitrate 
(Bi(N04)H20).  It  is  largely  used  both  medicinally,  and  as  a  face  paint, 
under  the  name  of  pearl  white.  It  is  worth  remembering  by  those  that 
use  it  for  the  latter  purpose,  that  a  trace  of  sulphuretted  hydrogen,  such 
as  may  even  be  present  in  common  gas,  or  be  developed  from  boiled 
vegetables,  will  change  its  color. 

Orfila  found  that  the  soluble  portion  of  fifteen  grains  of  the  nitrate 
injected  into  the  jugular  vein  of  a  dog  caused  immediate  staggering  and 
death  in  eight  minutes,  whilst  forty  grains  given  internally,  killed  a  dog 
in  twenty-four  hours.  Of  the  trisnitrate  two  drachms  and  a  half  killed  a 
dog  in  twenty-four  hours,  the  poison  being  found  upon  analysis  in  the 
liver,  spleen,  and  urine.  The  stomach  was  in  each  case  red,  and  ulcerated 
spots  were  apparent. 

The  nitrate  is  no  doubt  itself  an  irritant  poison  ;  but  its  frequent  con- 
tamination with  arsenic  and  carbonate  of  lead  may  account  for  many  of 


Fig.  20. 


the  symptoms  that  have  been  described  as  occasioned  by  it.  Dr.  Taylor 
says  that  he  found  arsenic  in  three  samples,  purchased  at  respectable 
druggists,  only  two  specimens  in  five  being  free  from  it.  Well-described 
cases  are  on  record,  where  violent  salivation  has  taken  place  from  the 
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medicinal  administration  of  five  grains  ("Lancet,"  Jan.  11th,  1840,  p. 
584),  and  of  seven  grains  of  the  nitrate  ("Lancet,"  Jan.  25th,  1840,  p. 
675). 

Tests  for  Bismuth. 

1.  If  bismuth  compounds  be  heated  on  charcoal  with  carbonate  of  soda 
in  the  reducing  blowpipe  flame,  a  bright,  brittle,  metallic  bead,  having  a 
yellow  incrustation,  is  produced  (Fig.  20). 

2.  Sulphuretted  hydrogen  gives  a  black  precipitate  (Bi2S3),  insoluble  in 
sulphide  of  ammonium,  but  soluble  in  hot  mineral  acids. 

3.  The  alkalies  give  a  white  precipitate  of  the  hydrated  oxide  (BiH303), 
insoluble  in  excess  of  the  precipitant. 

4.  Solutions  of  bismuth,  if  not  too  acid,  give  a  white  precipitate  when 
mixed  with  water.  This  precipitate  is  not  soluble  in  tartaric  acid,  but  is 
soluble  in  excess  of  nitric  and  hydrochloric  acids. 

5.  Chromate  of  potash  gives  a  yellow  precipitate,  soluble  in  dilute  nitric 
acid. 

6.  Iodide  of  potassium  gives  a  deep  brown  precipitate. 

Cases  of  Poisoning  by  Nitrate  of  Bismuth. 

CASE  1— "Christison,"  p.  495.    Male:  adult,     5ij  of  trisnitrate. 

Symptoms. — Burning  in  throat;  pain;  purging;  vomiting;  cramps;  suppression  of  urine;  saliva- 
tion on  the  fifth  day  ;  delirium  on  the  sixth  day. 

Result. — Death  on  ninth  day. 

Post-mortem.— The  whole  alimentary  tract  gangrenous,  but  especially  marked  at  the  rectum  ;  kid- 
neys and  brain  healthy. 

CASE  2.— "Traill's  Outlines,"  p.  115.  (Taylor's  "Medical  Jurisprudence,"  p.  321.;  Male:  adult. 
5vj  of  trisnitrate. 

Symptoms. — Vomiting  ;  pain. 

Result.— Recovery. 

CADMIUM. 

(Cd  =  112.) 

Twenty  grains  of  the  oxide  was  found  to  induce  vomiting  in  a  dog,  but 
that  is  all.  In  the  form  of  iodide  it  is  used  as  an  outward  application, 
having  a  similar  therapeutic  action  to  iodide  of  lead,  without  staining  the 
skin.     The  sulphate  is  recommended  as  an  antisyphilitic. 

CERIUM. 

(Ce  =  92.) 

Cerium,  given  in  doses  of  three  drachms  of  the  chloride,  produced  no 
effect  on  a  dog.  The  oxalate  is  used  in  medicine  in  one  or  two-grain  doses, 
as  a  local  sedative  and  nervine  tonic.  It  is  said  to  be  useful  in  the  vomit- 
ing of  pregnancy,  and  in  dyspepsia  generally.  In  nervous  diseases,  such 
as  epilepsy  and  chorea,  it  has  been  found  useful.  Sir  James  Simpson  was 
the  first  who  suggested  its  use. 

CHROMIUM. 

(Cr  =  52.5.     Sp.  gr.  6.8.) 

Chromium  is  chiefly  obtained  from  chrome  iron  stone  (FeOCr203).  It 
is  a  steel-gray,  hard,  and  brittle  metal,  soluble  in  hydrochloric  acid. 

All  the  salts  are  colored  ;  and  hence  the  name  Chromium  (/pw/ia).  All 
the  chromium  compounds  are  poisonous;  it  will,  however,  be  sufficient  to 
deal  in  detail  with  but  one,  viz.,  the  dichromate  of  potash.     The  chromate 
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of  lead  is  yellow,  and  much  used  as  a  paint ;  but  its  poisonous  action  is 
principally  due  to  the  lead  that  it  contains  : 

Chromous  Oxide  (brown).  '  .         .         .         .     CrO. 

Chromic  Oxide  (green),       .....     Cr203. 
(Used  as  a  paint;  the  coloring  principle  of  the 

emerald  and  ruby.) 
An  Oxide  corresponding  to  the  Magnetic  Oxide 

of  Iron, 
Chromic  Acid, 


Chromate  of  Potash  (yellow), 
Dichromate  of  Potash  (red), 
Chromate  of  Lead, 


CrOCr203. 

Cr03. 

K2Cr04. 

K2Cr04Cr03 

PbCrO,. 


Dichromate  of  Potash  (K2Cr04Cr03). 

This  is  a  red  transparent  salt,  crystallizing  in  four-sided  tables,  and' 
soluble  in  about  ten  parts  of  cold  water.  It  fuses  below  redness.  It  is 
not  used  by  English  physicians;  but  Burness  and  Mavor,  on  the  continent,, 
have  advocated  its  use  in  secondary  and  tertiary  syphilis,  as  well  as  in> 
some  hepatic  cases.  The  dichromate,  however,  is  largely  employed  by  the- 
dyer ;  and  owing  to  its  common  use  in  this  and  other  trade  operations,  it 
will  be  necessary  to  examine  its  action  in  some  detail.  It  is  commonly 
called  Bichromate. 

In  acute  poisoning  it  is  found  to  act  as  a  powerful  irritant.  There  is 
usually  constant  and  violent  purging,  the  stools  being  of  a  peculiar  clay 
color,  and  painful  vomiting  of  yellowish  matters.  The  pupils  are  dilated. 
There  are  violent  cramps  in  the  legs,  and  the  general  depression  produced 
is  extreme.  The  urine  is  either  suppressed  or  in  small  quantity  and 
purulent.  The  periosteum  generally  is  swollen  and  painful.  The  action 
of  the  poison  is  specially  marked  on  the  mucous  membranes.  Two 
drachms  has  caused  death  in  four  hours ;  but  a  case  of  recovery  is  re- 
corded after  a  dose  of  two  ounces. 

The  experiments  of  Gmelin  on  animals  are  important.  One  grain  in- 
jected into  the  jugular  vein  of  a  dog  had  no  apparent  effect;  four  grains 
caused  death  in  six  days;  ten  grains  caused  instant  death,  by  paralyzing: 
the  heart.  Introduced  under  the  skin,  a  drachm  caused  death  in  six  days,, 
vomiting  and  palsy  of  the  hind  legs  being  the  prominent  symptoms.  In 
one  of  the  dogs  an  eruption  appeared  on  the  skin,,  and  the  hair  fell  off. 

As  regards  the  morbid  anatomy,  the  effects  are- those  of  an  irritant 
poison.  The  mucous  membrane  of  the  stomach  will  be  found  inflamed  or 
destroyed,  or  marked  with  patches  of  dark-red  discoloration,  the  blood 
being  black,  and  very  thin.  But  its  poisonous  action  (as  is  the  case  with 
most  irritants)  may  be  indirect,  and  entirely  confined  to  the  nervous 
system,  and  in  such  cases  no  well-marked  post-mortem  appearances  may 
be  observed. 

The  treatment  must  consist  in  the  administration  of  emetics  (if  required), 
and  the  free  use  of  carbonate  of  magnesia  or  lime,  in  milk. 

Chronic  Poisoning, 

The  effects  produced  on  workmen  engaged  in  the  bichromate  manu- 
facture, a  business  of  very  considerable  commercial  importance,  require 
consideration  here. 

From  the  researches  of  MM.  Becourt  and  Chevallier,  we  learn  that  no 
effect  is  produced  on  the  health  of  the  men  engaged  merely  in  the  manu- 
facture of  the  neutral  chromate.    But  when  the  acid  is  added,  at  a  boiling 
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temperature,  in  order  to  convert  the  chroraate  into  a  bichromate,  a  num- 
ber of  fine  particles  are  carried  up,  and  are  in  this  way  dispersed  through- 
out the  workshop  in  which  the  operation  is  being  conducted.  The  men 
usually  become  affected  after  they  have  worked  for  about  a  week,  in  the 
first  instance  complaining  of  a  bitter  nauseous  taste  in  the  mouth,  of  great 
irritation  of  the  nasal  mucous  membrane,  with  incessant  sneezing,  of  an  in- 
creased secretion  of  tears,  and  even  sometimes  of  severe  conjunctivitis.  If 
the  work  be  continued,  these  symptoms  increase,  until  at  last  the  mucous 
membrane  ulcerates,  and  even  destruction  of  the  septum  nasi  results. 
There  is,  however,  one  very  common  symptom  observed,  and  that  is  chronic 
sores  on  the  hands,  shoulders,  and  feet.  So  long  as  the  skin  is  sound, 
these  do  not  form  readily  ;  but  directly  there  is  any  lesion  of  the  skin,  the 
caustic  action  of  the  poison  becomes  apparent.  One  of  the  authors  has 
noticed  in  a  workman  engaged  in  the  bichromate  business  ulcers  about  the 
nose,  mouth,  feet,  hands,  and  trunk,  but  particularly  about  the  scrotum 
and  penis,  which,  except  from  the  man's  history,  and  from  the  absence  of 
any  green  color  about  the  ulcers  (and  which,  however,  is  not  constant), 
would  have  been  difficult  to  diagnose  from  those  found  on  workmen 
engaged  in  the  manufacture  of  arsenical  green  colors.  These  sores  go  on 
to  form  large  ulcers,  witli  hardened  edges.  (  Vide  "  New  Sydenham  Soc. 
Year-Book,"  1859,  p.  439;  and  1863,  p.  457.) 

The  sponging  the  throat  with  nitrate  of  silver  solution,  and  the  internal 
use  of  corrosive  sublimate,  constitute  efficacious  remedies. 

Tests  for  Chromium  and  its  Salts. 

1.  Heated  in  the  borax  bead,  they  impart  to  it  a  magnificent  green  color. 

2.  Heated  on  platinum,  with  the  blowpipe  flame,  with  nitre  and  sodium 
carbonate,  a  yellow  mass  (JvNaCr04)  is  formed,  soluble  in  water,  the  solu- 
tion giving  a  yellow  precipitate  (PbCr04),  with  acetate  of  lead. 

3.  No  precipitate  is  produced  with  sulphuretted  hydrogen. 

4.  Sulphide  of  Ammonium  gives  a  green  precipitate  of  the  hydrated 
sesquioxide  (Cr2Os,  3H20). 

5.  The  Fired  Alkalies  give  a  green  precipitate  (CrH303),  soluble  in  ex- 
cess, but  reprecipitated  on  boiling. 

[Note. — In  this  way  chromium,  iron,  and  aluminium  salts  maybe  sepa- 
rated. 
Ferric  hydrate  is  insoluble  in  fixed  alkalies,  cold  or  hot. 
Chromium  hydrate  is  soluble  in  cold,  but  insoluble  in  hot. 
Aluminium  hydrate  is  soluble  in  both.] 

6.  A  Salt  of  Lead  gives  a  bright  yellow  precipitate  (PbCrOJ. 

Toxicologieal  Analysis. 

In  a  toxicologieal  examination  after  poisoning  by  the  dichromate,  prob- 
ably the  red  color  of  the  solution  will  materially  guide  us;  but  it  may  not 
unlikely  be  found  to  have  assumed  a  greenish  tint  from  the  reduction  of 
the  chromic  acid  by  the  organic  matter.  The  stomach  and  its  contents, 
and  other  solid  matters,  should  be  well  digested  in  water,  acidulated  with 
hydrochloric  acid,  boiled,  and  filtered,  and  the  filtrate  tested. 

Cases  of  Poisoning  by  Bichromate  of  Potash. 

CASE  1— "Christison,"  p.  496  (Dr.  Schindler).    Male  :  adult.     Quantity  (?). 

Symptoms. — After  vomiting  had  been  induced,  the  patient  seemed  "to  recover,  but  became  worse 
next  day,  with  purging,  pain  in  the  kidneys,  and  retention.     Extreme  depression. 
Result. — Death  in  54  hours. 
Post-mortem.— Stomach  healthy;  kidneys  gorged  with  blood;  bladder  empty. 
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CASE  2.—"  Medical  Times,"  March  16th  and  23d,  1844,  pp.  435,  456.    Male:  set.  64.    Quantity  (?). 
Found  dead  in  the  morning. 

Symptoms.— JSo  signs  that  he  had  vomited  or  had  been  purged;  gastritis  not  severe;  narcotic 
symptoms  chiefly. 

Result.— Death  in  twelve  hours. 

Post-mortem.— Brain  healthy ;  dilated  pupils  ;  no  well-marked  post-mortem  appearances ;  the  poison 
evidently  killed  by  indirect  action  on  the  nervous  system. 

CASE  3.— "Guy's  Hospital  Reports,"  October,  1850,  p.  216  (Mr.  Bishop  of  Kirkstall).    Male. 

Symptoms. — Pain;  vomiting;  dilated  pupils;  cramps. 

Result. — Recovery  in  four  days. 

CASE  4.— Horn's  "  Viertetjahrsschrift,"  1866,  vol.  ii,  p.  113.    Female :  set.  24.    A  dose  taken  to  pro- 
cure abortion. 

Symptoms.— Pain;  vomiting;  purging. 

Result. — Death. 

CASE  5.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  323  (Mr.  Wood).     Female  :  adult.    5ij. 

Symptoms.— Vomiting  and  purging  of  yellowish  matters.     When  first  seen  was  apparently  dying, 
pulseless,  and  unconscious. 

Result. — Death  in  four  hours. 

Post-mortem.— Blood  dark  and  liquid  ;  mucous  membrane  of  stomach  dark-brown,  and  destroyed  in 
parts;  part  of  small  intestines  much  inflamed. 

CASE  6.— "Lancet,"  February  10th,  1872,  p.  210  (Dr.  Andrews).    Male:  set.  37.     gij  in  solution. 

Symptoms. — Cramp;  vomiting;  purging;  dilated  pupils. 

Result. — Recovery  in  nine  hours. 

CASE  7.— "Lancet,"  February  11th,  1854,  p.  152  (Mr.  Heathcote).    Male:  set.  30.    Worked  in  a  fac- 
tory where  bichromate  was  being  crystallized. 

Symptoms. — Sore  throat,  with  ulcers ;  great  exhaustion. 

Result. — Recovery. 

COBALT. 

(Co  =  58.7.     Sp.  gr.  8.5.) 

Cobalt  is  a  reddish-white  metal,  and  when  found  (for  it  is  rare)  is  always 
combined  with  either  sulphur,  arsenic,  or  nickel.  It  is  used  for  the  pur- 
pose of  giving  a  blue  color  to  glass.  Smalt  is  a  powdered  glass,  colored 
blue  with  oxide  of  cobalt ;  Zaffire  is  an  impure  oxide ;  Rigman's  Green  is 
a  mixture  of  oxide  of  cobalt  with  oxide  of  zinc.  Given  to  dogs,  thirty 
grains  of  the  oxide  proved  fatal  in  a  few  hours;  whilst  three  grains  of  the 
sulphate  injected  into  a  vein  proved  fatal  in  four  days. 

Tests. 

1.  Sulphide  of  Ammonium  gives  a  black  precipitate  of  sulphide  of  co- 
balt (CoS),  which  is  insoluble  in  hydrochloric  acid,  but  soluble  in  nitro- 
hydrochloric  acid. 

2.  Potash  gives  a  blue  precipitate  (CoH202),  insoluble  in  excess. 

3.  Ammonia  gives  a  blue  precipitate,  soluble  in  excess,  and  becoming  a 
reddish-brown  liquid,  the  solution  being  aided  by  the  addition  of  chloride 
of  ammonium. 

COPPER. 
(Cu  =  63.5.     Sp.  gr.  8.95.) 

Copper  is  found  native ;  but  it  is,  as  a  rule,  obtained  commercially  either 
from  copper  pyrites  (Cu2S,  Fe.2S~),  or  from  a  green  carbonate  (Malachite, 
CuCO„  CuO,  H20),  or  from  the" blue  carbonate  (2(CuC03)CuO,  H20). 

Copper  is  found  in  sea-water  and  sea-weeds.  Its  presence  in  land  plants 
has  been  proved  to  depend  on  its  existence  in  the  manure  used  for  the  land 
on  which  they  were  grown. 

Copper,  as  with  many  other  metals,  is  said  not  to  be  poisonous  in  the 
metallic  state.  Halfpence  are  said  to  have  been  swallowed  without  ill  re- 
sults following,  although  even  this  is  not  always  the  case.  ("  Medical 
Times,"  Nov.  9th,  1844,  p.  119.)  On  the  other  hand,  the  breathing  the 
finely-divided  metal,  such  as  the  bronze-dust  used  in  painting,  has  proved 
very  injurious,  although  this  may  be  accounted  for  by  the  readiness  with 
which  the  metal  in  such  a  state  can  become  oxidized. 
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Copper  is  a  red,  very  malleable,  ductile  metal,  and  when  rubbed  gives 
out  a  peculiar  coppery  odor.  It  is  a  good  conductor  of  heat  and  electricity. 
It*  heated  in  the  presence  of  air,  black  scales  of  cupric  oxide  form  upon 
it.  If  kept  in  moist  air  for  any  time,  it  becomes  covered  with  the  green 
carbonate  (verdigris).  Pure  water  has  no  action  upon  it.  It  is  not  solu- 
ble in  cold  sulphuric,  or  even  in  boiling  hydrochloric  acids ;  but  it  is  solu- 
ble in  hot  sulphuric  acid,  fumes  of  sulphurous  anhydride  being  given  off. 
Nitric  acid  also  dissolves  it  readily,  red  fumes  of  nitrous  anhydride  being 
evolved. 

Copper  is  largely  used  in  the  manufacture  of  cooking  utensils  and  for 
alloys,  such  as  brass  (2  of  copper  and  1  of  zinc),  bronze,  bell-metal,  Ger- 
man silver,  etc.  It  is  used  for  sheathing  ships,  whilst  many  of  its  salts 
are  used  in  medicine,  and  in  the  arts  as  paints  and  pigments. 

The  salts  of  copper,  like  those  of  nickel  and  iron,  are  colored,  generally 
either  blue  or  green,  turning  white  when  dried.  They  are  all  poisonous, 
except,  perhaps,  the  sulphide.  They  are  nearly  all  soluble  in  water,  and 
in  dilute  acids. 

The  method  of  testing  the  copper-foil,  used  in  Reinsch's  test,  to  prove 
its  freedom  from  arsenic,  is  important ;  for  a  little  copper  is  nearly  always 
dissolved  by  the  acid  liquid,  and  commercial  copper  is  rarely  free  from 
arsenic.     Its  purity  may  be  tested  as  follows: 

(a)  If  clean  copper  strips  be  boiled  with  pure  hydrochloric  acid  for  some 
time,  without  any  apparent  tarnish,  the  copper  may  be  considered  pure. 

(/S)  Place  ten  grains  of  the  copper  in  a  small  glass  retort,  and  heat 
with  about  twenty  grains  of  precipitated  peroxide  of  iron,  and  excess  of 
hydrochloric  acid.  Distil  to  dryness  into  a  little  water.  If  any  arsenic 
existed  in  the  copper,  it  will  be  detected  in  the  distillate,  where  it  will  be 
present  as  a  chloride. 


Cuprous  oxide,  L    n        -.  lo 

t>  j  f\   •  \  i  Cu,(J  =  143. 

or  Red  Oxide,    . 

Cupric  Oxide, 

or  Black  Oxide,, 


Cupric  Sulphate, 
Cuprous  Sulphide, 
Cupric  Sulphide, 

Cupric  Nitrate, 


j 
CuO  =  79.5. 


CuS04,  5H20  =  159.5  +  90. 
Cu2S  =  159. 
CuS  =  95.5. 

Cu2NO,  +  6H,0  =  187.5  +  108. 


B%yd?Z  donate),  }  2^C0^  +  Cu0'  H*°  =  247  +  ™5  +  18' 

Grtm^i  °re.      . }  ^co*) +  Cu0>  H*°  = 123-5  +  79"5  + 18- 

Cuprous  Chloride, .         .     CuCl  =  99. 

Cupric  Chloride,    .         .     CuCl2,  2H20  =  134.5  +  36. 

Cuprous  Iodide,     .         .     Cul  =  190.5. 

Cuprous  Oxide,  or  Red  Oxide  of  Copper. 
(Cu20  =  143.) 

The  red  oxide  is  found  native,  or  it  may  be  formed  artificially  by  warm- 
ing a  mixture  of  grape-sugar,  sulphate  of  copper,  and  potash  solution, 
when  a  copious  yellow,  or  red  precipitate  of  the  cuprous  oxide  (Cu20)  will 
be  formed. 

Cupric  Oxide,  or  Black  Oxide  of  Copper. 
(CuO  =  79.5.) 
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The  black  oxide  is  formed  either  by  heating  copper  in  air,  or  by  heating 
nitrate  of  copper  in  a  crucible ;  or  it  may  be  precipitated  as  a  hydrate,  by 
adding  potash  to  a  solution  of  one  of  its  salts. 

Sulphate  of  Copper,  or  Cupric  Sulphate. 

(CuS04  +  5H20  =  159.5  +  90.) 

(Roman  Vitriol,  Blue  Vitriol,  Blue  Stone,  Blue  Copperas,  Vitriol  of 

Copper.) 

Sulphate  of  copper  is  usually  found  in  the  form  of  large  blue  crystals. 
It  is  soluble  in  four  parts  of  cold,  and  in  two  of  boiling  water,  the  solu- 
tion having  an  acid  reaction.  If  blue  vitriol  be  heated  to  205°  C.  it  loses 
its  water  of  crystallization,  and  becomes  colorless,  in  which  state  it  is  ex- 
ceedingly hygroscopic.  It  is  largely  used  in  calico-printing.  It  will  fre- 
quently  be  found  to  contain  traces  of  arsenic,  which  it  is  important  to 
remember  if  arsenic  be  found  in  the  contents  of  the  stomach,  after  the 
administration  of  sulphate  of  copper  as  an  emetic. 

Sulphide  of  Copper. 

(CuS  =  95.5.) 

The  sulphide  is  thrown  down  when  sulphuretted  hydrogen,  or  sulphide 
of  ammonium  is  added  to  a  solution  of  a  copper  salt. 

Nitrate  of  Copper. 

(Cu2NO,  +  6H20  =  187.5  +  108.) 

The  nitrate  is  a  blue  deliquescent  salt,  and  is  much  used  in  the  manu- 
facture of  fireworks. 

Carbonate  of  copper  {natural  verdigris)  is  formed  on  copper  by  the  action 
of  air  and  water.     Malachite  is  also  a  carbonate. 

The  acetates  of  copper  {artificial  verdigris),  which  are  the  common  copper 
pigments,  differ  much  in  composition,  and  contain  variable  proportions  of 
the  neutral  acetate  and  carbonate.  They  are  only  partially  soluble  in 
water,  but  are  freely  soluble  in  free  acids. 

Symptoms  of  Acute  Poisoning.     Dose,  etc. 

In  full  poisonous  doses  the  copper  salts  produce  the  ordinary  symptoms 
of  irritant  poisons.  The  patient  complains  immediately  of  the  styptic 
coppery  metallic  taste  of  the  poison,  and  of  the  burning  heat  in  the  throat. 
The  vomiting  of  blue  or  green  colored  matters  is  an  early  symptom.  The 
vomit  may  possibly  contain  pieces  of  the  copper  salt.  Much  has  been  said 
about  the  possibility  of  confounding  bilious  vomiting  with  the  vomiting  of 
copper  poisoning.  If,  however,  a  little  ammonia  be  added  to  the  vomit, 
no  change  will  result  if  it  be  bile;  but  if  it  be  copper,  a  deep  blue  color 
will  be  immediately  produced.  The  patient  within  from  fifteen  minutes 
to  half  an  hour  will  complain  of  severe  headache,  thirst,  and  dizziness. 
The  pulse  will  be  found  small  and  irregular,  and  the  body  bathed  in  per- 
spiration. Severe  purging  and  tenesmus  with  intense  colicky  pains  and 
troublesome  eructations,  complete  or  partial  suppression  of  urine,  spasms, 
and  cramps  of  the  extremities,  are  ordinary  symptoms ;  whilst  in  severe 
cases  convulsions,  tetanus,  and  complete  insensibility  may  occur.  Jaun- 
dice is,  however,  the  specially  diagnostic  symptom  of  copper  poisoning,  and 
is  nearly  always  present.  It  is  never  met  with  either  in  poisoning  by 
arsenic  or  by  mercury. 


174 


TREATMENT    OF    COPPER    POISONING. 


It  is  stated  that  a  purple  line,  of  a  somewhat  permanent  nature,  may 
be  seen  round  the  gums  a  short  time  after  the  poison  has  been  swallowed. 
A  green  line  is  seen  in  malachite  workers. 

Sulphate  of  copper  was  once  deemed  an  active  agent  in  producing  abor- 
tion, and  in  the  popular  mind  is  still  believed  to  have  considerable  power. 

What  quantity  of  copper  will  prove  fatal?  Death  has  been  caused  by 
one  ounce  of  the  sulphate.  No  doubt  less  than  this,  however,  would  poison, 
although  recovery  is  recorded  after  an  ounce,  or  even  more.  With  the 
facts  before  us  of  such  large  doses  producing  in  some  cases  no  well-marked 
effects,  it  is  strange  when  we  read  of  bad  symptoms  resulting  from  the  use 
of  a  brass  injection  apparatus  ("  Lancet,"  Sept.  18th,  1869,  p.  426),  and 
from  other  causes,  where  the  amount  of  copper  present  is  almost  homoeo- 
pathic. 

Death  has  occurred  in  as  soon  as  four  hours,  whilst  it  has  been  delayed 
for  three  days. 

Treatment. 

If  vomiting  be  not  present,  encourage  it  by  draughts  of  warm  water. 
The  stomach-pump  may  be  used,  if  necessary.  Milk,  mixed  with  sugar 
and  white  of  egg,  should  be  given  freely.  The  albumen  produces  an  in- 
soluble albuminate  of  copper,  upon  which  the  acid  juices  of  the  stomach 
have  little  or  no  action.     (Orfila,  Shrader,  and  Duval.) 

Post-mortem  Appearances. 

The  body  externally  will  usually  be  noticed  to  have  a  distinct  yellow 
tinge.  Upon  opening  the  stomach  and  intestines,  their  contents  will  gen- 
erally be  found  to  be  of  a  greenish  blue  color ;  and  upon  touching  them 
with  ammonia,  the  tint  will  become  greatly  intensified.  The  lining  mem- 
branes of  the  stomach  and  intestines  are  usually  inflamed  and  thickened. 
In  the  stomach,  the  mucous  membrane  may  be  found  softened,  destroyed, 
or  even  ulcerated  and  gangrenous.  In  the  small  intestines  perforations 
have  been  noticed,  the  escape  of  the  contents  setting  up  peritonitis.  The 
rectum  has  been  found  ulcerated,  and  the  lungs  usually  are  congested. 

Experiments  upon  Animals. 

The  experiments  upon  animals  with  copper  salts  demand  notice,  inas- 
much as  they  prove  that  in  whatever  way  copper  may  be  introduced  into 
the  system,  its  action  as  a  poison  is  violent.  It  acts  not  merely  as  an  irri- 
tant poison  when  swallowed,  but  is  equally  energetic  when  injected  into 
the  blood,  paralyzing  the  action  of  the  heart,  and  in  this  manner  causing 
death.     Even  its  mere  application  to  a  wound  has  been  fatal : 


Dose,  etc. 

How  administered. 

Symptoms. 

Death. 

Post-mortem. 

12  grains  of  Verdi- 

Bv the  mouth 

Death  in  22 

Stomach  very 

gris  (Drouard). 

(dog). 

hours. 

little  inflamed. 

2  grains  of   Verdi- 

Injected   into 

Vomiting  in  7 

Death  in  30 

No     morbid 

gris  ( Drouard). 

jugular  (dog). 

minutes. 

minutes. 

appearances. 

0.5    grain   of    Ver- 

ditto 

On  the  3d  day 

Death  in  4 

digris  (Drouard). 
6  grains  Sulphate  of 

(dog). 
By  the  mouth 

paralysis     of 
the  hind  legs. 

days. 
Death  in  30 

No  inflamma- 

Copper (Drouard). 
1  grain  of  Acetate 

(dog). 
Injected    into 

Convulsions. 

minutes. 
Death  in  10 

tion. 
No  post-mor- 

of Copper  (Orfila). 

vein  (dog). 

minutes. 

tem    appear- 
ances. 
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Twelve  to  fifteen  grains  of  the  acetate,  the  authors  have  found,  usually 
proves  fatal  to  dogs  within  one  hour  of  its  being  administered,  with  con- 
vulsions and  tetanus.  Experiments  prove  that  when  the  copper  salts  are 
given  in  large  doses,  they  act  as  true  irritant  poisons.  Their  action,  how- 
ever, is  far  more  energetic  when  they  are  introduced  directly  into  the 
blood  ;  and  it  is  then  that  the  other  operation  of  the  poison  (for  its  action 
is  double)  is  specially  manifested  ;  viz.,  its  power  "  of  exhausting  muscular 
irritability,  and  occasioning  death  by  paralyzing  the  heart." 

Chronic  Copper  Poisoning. 

From  the  numerous  uses  to  which  copper  is  applied  in  every-day  life, 
chronic  poisoning  by  it  is  not  very  uncommon.  Some  of  the  causes  that 
have  produced  it  are  as  follows : 

From  keeping  orange-flowers  and  other  distilled  waters,  and  oils  such 
as  Cajeput  oil,  in  copper  vessels,  or  in  vessels  colored  with  copper. 

From  its  use  in  pickles  and  in  preserved  fruits,  to  give  them  a  green 
color. 

From  its  use  in  colored  confectionery  ("  Medical  Times,"  Sept.  14th, 
1844,  p.  495 ;  "  Lancet,"  February  17th  and  24th,  1849,  pp.  191,  216- 
219). 

From  its  presence  in  the  water  found  in  the  neighborhood  of  copper 
mines.    (Existing  as  a  sulphate  from  the  gradual  oxidation  of  the  pyrites.) 

From  its  presence  in  notajale  proportion  in  various  mineral  waters  (with 
arsenic)  (0.5  gr.  per  gallon),  as  in  those  of  Schwalbach  and  Pyrmont 
(Walchner). 

From  the  use  of  a  copper  teakettle  ("Medical  Times  and  Gazette," 
September  10th,  1859,  p.  265),  and  of  copper  vessels  used  for  culinary 
purposes-. 

From  the  use  of  lemon-juice  that  has  been  kept  in  copper  tanks. 
("  Medical  Times  and  Gazette,"  June  20th,  1868,  p.  658.) 

From  the  use  of  green  wrappers  for  farinaceous  foods.  ("  Medical 
Times,"  June  3d,  1843,  p.  158.) 

From  the  use  of  inferior  gold,  such  as  is  used  by  the  cheap  dentists  for 
supports  of  artificial  teeth,  the  action  of  the  saliva  producing  soluble 
copper  salts. 

From  the  use  of  sulphate  of  copper  as  an  adulterant  of  bread,  which  is 
added  for  the  purpose  of  promoting  the  fermentation  of  the  dough,  to  pre- 
vent loss,  and  to  give  it  additional  whiteness. 

From  the  manufacture  of  artificial  flowers,  where  copper  salts  are  used 
as  pigments.     ("  Medical  Times  and  Gazette,"  June  20th,  1868,  p.  658.) 

From  the  inhalation  of  anhydrous  sulphate  of  copper,  flying  about 
workshops  where  it  is  used,  in  a  state  of  minute  subdivision.  ("  British 
Medical  Journal,"  May  27th,  1865,  p.  543.) 

From  trades  where  copper  has  to  be  filed  and  handled,  as  e.g.,  copper- 
smiths ("  Medical  Times  and  Gazette,"  June  20th,  1868,  p.  658) ;  watch- 
makers ("  Medical  Times  and  Gazette,"  Nov.  9th,  1861,  p.  488),  etc. 

From  the  external  application  of  substances  containing  copper,  such  as 
the  handling  of  arsenite  of  copper,  a  pigment  largely  used  in  the  arts,  etc. 
Workers  in  malachite  also  suffer. 

M.  Blandet  states  that  in  copper  workshops,  after  fusing  days,  the  men 
frequently  suffer  from  various  symptoms  of  poisoning,  which  end  in  a 
slightly  feverish  reaction.  These  last  symptons,  however,  M.  Blandet 
attributes  particularly  to  the  zinc  that  is  mixed  with  the  copper  to  form 
bronze.     It  may  further  be  noted  here  that  copper-works  have  proved, 
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owing  either  to  careless  work,  or  to  want  of  proper  appliances  for  conden- 
sation, a  serious  nuisance  to  the  neighborhood,  from  the  escape  of  a  white 
smoke  ("copper  smoke"),  which  contains  arsenic,  and  which  is  very  inju- 
rious both  to  animal  and  vegetable  life. 

Action  of  Water  and  Articles  of  Food  on  Copper. 

In  connection  with  chronic  copper  poisoning,  it  is  important  to  note  the 
results  of  the  experiments  of  numerous  investigators,  amongst  whom  must 
be  mentioned  Falconer,  Drouard,  Eller,  Orfila,.  and  Christison,  on  the 
action  of  water  and  of  articles  of  food  generally  on  copper.  The  facts 
may  be  thus  summarized  : 

1.  Distilled  water  has  no  action  upon  clean  copper,  if  air  be  excluded, 
even  when  kept  in  contact  with  it  for  weeks  (Falconer  and  Drouard) ;  but, 
on  the  contrary,  if  air  be  present,  and  the  water  be  boiled  in  contact  with 
the  copper,  then  a  certain  quantity  of  copper  is  sure  to  be  dissolved  by 
the  water. 

2.  Water  containing  a  large  amount  of  saline  matter,  and  especially 
chlorides,  nitrates,  and  sulphates,  is  more  likely  when  boiled  in  contact 
with  copper  to  dissolve  the  metal  than  if  the  water  be  chemically  pure. 

3.  Water,  containing  a  quantity  of  common  salt  in  solution,  if  boiled 
in  copper  pans,  readily  acts  on  the  metal  ;  but  it  is  asserted  that  if  at  the 
same  time  fish  or  meat  be  boiled  in  the  water,  none  of  the  copper  will  be 
dissolved.     (Eller. — The  truth  of  this  is  questioned  by  Orfila.) 

4.  Milk,  tea,  coffee,  and  beer,  according  to  "Filer,  and  water  containing 
cabbages,  potatoes,  turnips,  carrots,  onions,  rice,  and  barley,  according  to 
Falconer,  have  no  action  on  copper  vessels  when  boiled  in  them. 

5.  All  acid  solutions,  such  as  vinegar,  acid  wines,  etc.,  all  matters  con- 
taining acids,  such  as  rhubarb,  fruits,  etc.,  all  fatty  and  oily  matters, 
especially  the  volatile  oils  and  rancid  oils,  when  boiled  in  copper  or  in 
brass  vessels,  and  allowed  to  cool,  are  certain  to  dissolve,  some  of  the 
copper,  a  green  color  being  imparted  to  the  food. 

6.  It  is,  however,  well-established  : 

(a)  That  if  an  acid  solution  be  boiled  in  a  perfectly  clean  copper 
vessel,  and  poured  out  when  hot  (that  is,  not  allowed  to  cool  in 
contact  with  the  copper),  none  of  the  metal  will  be  dissolved. 

(/?)  But  that  if  the  copper  vessel  be  not  perfectly  clean,  the  mere 
boiling  the  acid  solution  will  be  sufficient  to  contaminate  it. 

(y)  That  if  the  acid  liquid  be  allowed  to  cool  in  contact  with  the 
copper,  although  the  vessel  be  perfectly  clean,  some  of  the 
metal  is  certain  to  be  dissolved.     (Falconer  and  Proust.) 

7.  It  has  been  suggested  to  line  the  copper  vessels  used  in  the  kitchen 
with  a  mixture  of  lead  and  tin.  This,  however,  soon  wears  off;  and  there 
is  always  a  fear,  when  two  metals  are  thus  brought  into  contact,  that  gal- 
vanic action  will  be  set  up,  and  solutiou  consequently  aided  thereby. 

8.  No  copper  vessels  should  be  used  for  culiuary  purposes,  as  there  is 
scarcely  any  article  of  food  likely  to  be  cooked  in  them  that  does  not  con- 
tain either  an  acid  or  fatty  matters  of  some  kind.  Cast  iron  is  very 
preferable  to  copper. 

9.  Lastly,  it  may  be  worth  noting  that  symptoms  of  lead  poisoning 
may  result  from  the  tin  that  is  used  for  tinning  the  vessels  containing  lead 
as  an  impurity  ;  and  arsenical  symptoms  from  the  copper  similarly  contain- 
ing arsenic. 
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Symptoms  of  Chronic  Poisoning. 

In  whatever  way  minute  quantities  of  copper  may  be  introduced  into 
the  system  for  a  considerable  period,  chronic  poisoning  is  likely  to  result. 
The  premonitory  symptoms  are  lassitude  and  giddiness,  headache,  a  loss  of 
appetite,  constant  thirst,  and  an  ever-present  metallic  taste  in  the  mouth. 
Extreme  muscular  debility,  a  constant  desire  to  vomit,  and  diarrhceal 
motions  of  a  dark  color,  come  on  after  a  longer  or  shorter  time ;  but  acute 
colic  and  local  paralysis  are  as  rare  in  chronic  copper  poisoning,  as  they 
are  common  in  chronic  lead  poisoning.  Further,  it  is  stated  that  copper- 
workers  enjoy  a  peculiar  immunity  from  cholera  and  choleraic  diarrhoea. 
An  early  symptom  that  has  been  usually  observed  is  a  change  in  the  color 
of  the  skin  (a  kind  of  jaundice),  accompanied  by  free  perspirations  of  a 
bluish-green  color  which  stain  the  shirt  of  the  patient.  Dr.  Pen-on  has 
noticed  a  green  or  bronzed  stain  on  the  teeth  of  watchmakers  and  others 
engaged  in  filing  the  metal  ("Medical  Times  and  Gazette,"  Nov.  9th, 
1861,  p.  488) ;  and  Dr.  Clapton  likewise  records  similar  stains  in  copper- 
workers  generally,  as  well  as  a  green  line  around  the  margin  of  the  gums, 
due,  he  considers,  to  the  actual  absorption  of  the  poison.  ("Lancet,"  Oct. 
16th,  1869,  p.  543.)  Other  observers,  however,  have  not  noticed  this  line 
even  in  well-marked  cases  of  copper  poisoning.  Sir  D.  Corrigan  states 
that  in  nearly  all  cases,  he  has  noticed  a  peculiarly  characteristic  retrac- 
tion of  the  gums,  the  edges  of  which  appear  of  a  purple  color.  ("  Dublin 
Hospital  Gazette,"  Sept.  1855.)  The  hair  is  said  sometimes  to  turn  of  a 
green  tint ;  and  not  unfrequently  a  vesicular  eruption  has  been  noticed 
about  the  roots  of  the  hairs  on  the  pubes. 

The  treatment  will  be  suggested  by  the  symptoms.  One  thing  is  cer- 
tain, that  all  treatment  will  fail  unless  the  cause  of  the  mischief  be  aban- 
doned. Milk  is  said  to  be  a  prophylactic;  and  Dr.  Perron  advises  that 
those  engaged  in  filing  copper  should  wear  mustaches.  ("Medical  Times 
and  Gazette,"  Nov.  9th,  1861,  p.  488.) 

Tests. 

1.  Sulphuretted  Hydrogen  gives  even  with  acid  solutions  of  copper,  or 
its  salts,  a  brown-black  precipitate,  which  turns  a  greenish-black  when 
dried.  It  is  insoluble  in  caustic  alkalies,  but  is  soluble  in  hot  concentrated 
hydrochloric  acid,  and  in  dilute  nitric  acid,  when  a  blue  solution  results. 
By  exposure  to  moist  air,  the  sulphide  becomes  sulphate. 

To  test  the  Precipitate : 

Dissolve  by  heat  in  dilute  nitric  acid.  Evaporate  to  dryness,  dissolve  the 
residue  in  water,  and  test  for  copper  with  ammonia,  with  ferrocyanide  of 
potassium,  etc. 

(Note. — Neither  nickel,  chromium,  uranium,  nor  cobalt  are  precipi- 
tated by  H2S  in  acid,  or  neutral  solutions.) 

2.  Ammonia  gives — 

(a)  With  strong  copper  solutions,  a  bluish-white  amorphous  precipitate. 

This  is  soluble  in  excess  of  ammonia,  when  a  deep  purple-blue 

liquid  is  'formed  (CuO,  2NH3). 

(/?)  With  dihde  copper  solutions  no  precipitate   is  formed,  but  the 

liquid  turns  of  a  deep  blue  color. 

Caustic  Putash  has  no  action  on  the  blue  solution,  even  when  added  in 

great  excess  ;  but  free  acids,  added  in  excess,  destroy  the  color.     The  color- 


178  TESTS    FOR    COPPER. 

less  liquid  thus  produced,  after  the  acid  is  added,  may  then  be  further 
tested  for  copper,  with  potassic  ferrocyanide. 

(Note. — With  Nickel,  ammonia  gives  a  green  precipitate,  soluble  in  ex- 
cess, the  solution  being  blue,  and  reprecipitated  on  the  addition  of  caustic 
potash. 

With  Chromium,  ammonia  gives  a  grayish-blue  precipitate,  soluble  in 
excess,  the  solution  being  pink. 

With  Urn  n'niin,  ammonia  gives  a  yellow  precipitate,  insoluble  in  excess. 

With  Cobalt,  ammonia  gives  a  blue  precipitate,  soluble  in  excess,  the 
solution  being  reddish-brown.) 

3.  Ferrocyanide  of  Potassium  gives — 

(a)  In  strong  solutions  of  copper  salts,  a  reddish-brown  gelatinous 

precipitate  of  ferrocyanide  of  copper. 
(/?)  But  in  dilute  solutions  the  liquid  merely  turns  of  a  rich  claret 

color. 

The  precipitate  is  sparingly  soluble  in  ammonia,  and  is  insoluble  in  the 
mineral  acids,  in  acetic  acid,  or  in  excess  of  the  precipitant. 

(Note. — Uranium  also  gives  a  brown  precipitate,  with  ferrocyanide  of 
potassium.) 

4.  Iron  Test. — Immerse  a  piece  of  bright  iron  or  steel  (a  large  darning- 
needle  answers  the  purpose  very  well)  in  a  solution  of  a  copper  salt,  when 
the  iron  gradually  acquires  a  coating  of  metallic  copper.  Some  of  the 
iron  dissolves,  and  forms  a  salt  with  the  acid  previously  combined  with  the 
copper. 

Fe  +  CuS04  =  FeS04  +  Cu. 

If  there  was  enough  copper  in  the  solution,  all  the  iron  would  in  time 
be  dissolved,  and  a  hollow  copper  cylinder  left.  In  dilute  copper  solutions 
the  deposition  is  much  facilitated  by  the  addition  of  either  a  little  hydro- 
chloric or  sulphuric  acids. 

To  further  test  the  deposit  on  the  needle,  it  must  be  removed,  and  the 
copper  coating  well  washed  with  water.  It  may  then  be  acted  upon  with 
a  little  ammonia,  which,  by  exposure  to  air,  will  dissolve  it,  a  deep  blue 
solution  being  formed.  Acidify  this  with  acetic  acid,  and  test  the  color- 
less solution  for  copper  with  ferrocyanide  of  potassium. 

Orfila  suggested  the  use  of  phosphorus  instead  of  iron  or  steel,  but  it  is 
not  nearly  so  manageable. 

5.  Galvanic  Test. — Acidulate  the  copper  solution  with  hydrochloric  acid, 
and  place  it  in  a  platinum  dish.  A  piece  of  bright  zinc  is  then  to  be  put 
into  the  solution,  when  the  copper  will  be  deposited  on  the  platinum  as  a 
brown  stain,  wherever  the  zinc  touches  it. 

A  little  ammonia,  with  exposure  to  air,  will  dissolve  the  stain  thus 
formed,  the  solution  becoming  blue,  which  may  then  be  further  tested  by 
first  decolorizing  with  acetic  acid,  and  then  adding  ferrocyanide  of  potas- 
sium. 

6.  Blowpipe  Test. — Salts  of  copper  mixed  with  carbonate  of  soda,  and 
heated  on  charcoal  in  the  reducing  blowpipe  flame,  yield  globules  of  me- 
tallic copper,  whi.ch  are  of  a  red  color  and  very  malleable.  These  may 
be  dissolved  in  nitric  acid  and  tested  accordingly. 

7.  Color  Test*. — Salts  of  copper  heated  in  the  inner  blowpipe  flame 
impart  a  brilliant  green  color  to  the  outer  flame. 
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We  must  note  several  other  reactions  of  copper,  none  of  which  however 
are  of  much  importance. 

1.  The  fixed  Caustic  Alkalies  give  a  blue  amorphous  precipitate  of  the 
hydra  ted  oxide  (CuO,  H20),  insoluble  in  excess  of  the  precipitate,  and 
turning  black  when  boiled. 

And  here,  it  is  to  be  noted,  that  if  some  bodies,  such  as  grape-sugar,  be 
present,  the  copper  is  soluble  in  excess,  forming  under  these  circumstances 
a  deep  blue  solution,  from  which  the  copper  is  thrown. down  as  a  yellow 
suboxide  (Cu20)  by  boiling. 

2.  The  soluble  Carbonates  give  a  greenish-blue  amorphous  precipitate  of 
the  hydrated  oxycarbonates,  soluble  in  excess. 

3.  Arsenite  of  Potash  gives  in  neutral  solutions  a  bright  green  precipi- 
tate of  arsenite  of  copper  (Scheele's  green),  soluble  in  ammonia  and  in 
free  acids. 

4.  Chromate  of  Potash  gives  with  strong  solutions  a  reddish-brown  pre- 
cipitate, and  with  dilute  solutions  a  greenish-yellow  precipitate,  soluble  in 
ammonia. 

5.  Ferrieyanide  of  Potassium  gives  a  brownish-yellow  amorphous  pre- 
cipitate, soluble  in  ammonia  and  insoluble  in  acetic  acid. 

6.  Iodide  of  Potassium  gives  a  brownish-green  precipitate,  soluble  in 
ammonia. 

Quantitative  Analysis. 

The  quantitative  estimation  of  copper  may  be  effected  by  weighing  it  as 
an  oxide. 

(a)  Heat  the  solution  to  boiling  and  precipitate  with  caustic  potash. 
Cool  the  liquid  and  collect  the  precipitate  on  a  filter;  wash,  dry,  ignite, 
and  weigh.  If  the  filtrate  still  has  a  blue  color,  proving  that  more  copper 
is  present,  boil  with  grape-sugar,  and  throw  the  copper  down  as  Cu20, 
which  must  then  be  collected,  washed,  moistened  with  nitric  .acid,  evapor- 
ated to  dryness,  and  the  residue  obtained  ignited,  and  added  to  the  pre- 
cipitate formed  with  the  caustic  potash  : 

100  grains  of  CuO  =  314.21  of  Cu804  +  5H20. 
=  371.43  of  Cu2N03  +  6H20. 
=  120.25  of  CuS. 

(/5)*Or  the  precipitated  sulphide  may  be  dried  and  weighed: 

100  grains  of  CuS  =  261.1  of  CuS04  +  5H20. 

=  309.52  of  Cu2N03  +  6H20. 
=   82.15  of  CuO. 

Toxieological  Analysis. 

Previously  to  describing  the  process  to  be  adopted  in  toxicological  in- 
vestigations, it  is  important  to  note  that  some  observers,  and  particularly 
Sarzeau,  have  asserted  that  copper  is  a  normal  constituent  of  both  plants 
and  animals,  and  is  always  to  be  found  in  the  blood,  as  well  as  in  coffee, 
wheat,  cinchona  bark,  etc.  These  views  were  held  by  others  besides  Sar- 
zeau, as  by  Orfila,  Henry,  Devergie,  and  Meissner,  but  were  opposed  by 
Flandin  and  Danger,  Chevreul,  Christison,  etc. 

Boutigny,  who  has  investigated  the  subject  with  great  care,  asserts  that 
copper  is  never  found  in  flour,  wine,  or  cider,  unless  it  is  present  in  the 
manure  used  in  raising  the  wheat,  grapes,  or  apples.  He  asserts  that  the 
street  manure  from  towns  nearly  always  contains  a  trace  of  copper;  and 
he  concludes,  that  if  copper  be  present  in  the  animal  body,  it  is  not  as  a 
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normal  constituent,  but  is  introduced  either  by  the  use  of  copper  vessels 
in  cooking,  or  by  vegetables  that  have  been  fed  with  a  manure  containing 
it.  Fortunately  the  amount  found  has  never  exceeded  the  tsoVoo^1  part, 
whilst  it  is  often  as  little  as  the  s^o'ooo^1-  -^  *s  scarcely  likely,  therefore, 
to  be  a  fallacy. 

It  may  be  well  to  note,  moreover,  that  copper  has  been  found  by  M. 
Hiers  Reyuaert  in  the  ash  of  filter-papers. 

In  conducting  a  medico-legal  examination,  it  must  be  remembered  that 
copper  may  be  present  in  the  stomach  both  in  an  insoluble  as  well  as  in  a 
soluble  form,  inasmuch  as  certain  organic  principles,  such  as  albumen  and 
the  mucous  membrane  of  the  stomach  itself,  will  throw  down  an  oxide  of 
the  metal.  As  a  rule,  however,  all  the  forms  in  which  it  will  be  found 
are  soluble  in  acids.  In  examining  the  contents  of  the  stomach,  it  is  ad- 
visable to  scrape  it  thoroughly,  in  order  to  remove  the  insoluble  portions 
adhering  to  the  mucous  membrane.  Organic  liquids  containing  copper 
are  generally  of  a  greenish-blue  color. 

Proceed  as  follows : 

(1)  Dilute  the  contents  of  the  stomach  with  sufficient  water,  that  they 
may  filter  easily.  Acidulate  with  hydrochloric  acid,  and  after  allowing 
them  to  stand  for  some  hours  and  shaking  frequently,  filter. 

Pass  sulphuretted  hydrogen  through  the  clear  filtrate,  and  throw  down 
the  copper  as  a  sulphide.  Collect  the  precipitate  on  a  filter-paper,  and 
dissolve  in  dilute  nitric  acid,  when  a  sulphate  of  copper  will  be  formed. 
Evaporate  the  solution  to  dryness,  dissolve  the  residue  in  water,  and  test 
as  already  directed. 

If  you  have  a  large  quantity  of  the  copper  solution,  it  is  well  to  test  a 
portion  by  placing  a  clean  needle  in  the  liquid  and  allowing  it  to  remain 
in  for  some  hours.  The  deposit  must  be  examined  as  already  directed. 
It  must  not  be  concluded  that  a  mere  reddish  deposit  on  the  needle,  with- 
out further  analysis,  is  copper,  as  it  is  often  difficult  to  distinguish  this  by 
the  naked-eye  appearance  from  a  deposit  due  to  the  formation  of  a  little 
oxide  of  iron. 

(2)  (a)  Cut  the  solid  matters  up  into  small  pieces,  and  bruise  them  in 
a  mortar.  Boil  for  a  short  time  in  dilute  hydrochloric  acid,  filter,  concen- 
trate the  filtrate,  and  test  with  sulphuretted  hydrogen. 

(/?)  All  the  solid  matters  that  are  left  should  now  be  incinerated,  when, 
if  copper  be  present,  the  ash  will  be  of  a  bluish  color.  (It  does  not,  how- 
ever, follow  that  a  blue  ash  is  due  to  copper.)  Dissolve  this  in  dilute 
nitric  acid  (one  to  one  of  water),  filter,  and  test  with  sulphuretted  hydrogen. 

Cases  of  Poisoning  with  Copper. 

(I.)  SULPHATE  OF  COPPER. 

CASE  1. — "La  France  Medicale,"  September  lGth,  1874  (case  of  Moreau).  Recorded  in  detail  in 
the  "British  Medical  Journal,"  September  26th,  1874.    Female:  set.  33. 

Symptoms. — Cramps:  a  quantity  of  glairy  mucus  vomited;  great  pains  in  the  stomach;  gradual 
exhaustion. 

Result. — Death. 

Post-mortem . — Copper  found. 

CASE  2. — "  Medical  Gazette,"  vol.  xviii,  p.  742.  Female :  ret.  16  months.  Put  pieoes  in  mouth,  and 
sucked  them. 

Symptoms. — Vomiting  in  fifteen  miDutes;  no  convulsions. 

Result. — Death  in  four  hours. 

CASE  3.— Beck's  "Medical  Jurisprudence,"  vol.  ii,  p.  667.    Male:  set.  40.     3j. 

Result. — Death  in  twelve  hours. 

CASE  4.—"  Wormley,"  p.  377  (Dr.  Percival).    Female:  adult.    5ij. 

Symptoms.— Violent  symptoms. 

Result. — Recovery. 
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CASE  5.— Stille,  "  Materia  Medica,"  vol.  i,  p.  325.    5j. 

Result. — Recovery. 

CASE  6.— "Lancet,"  April  30th,  1S42,  p.  145  (Dr.  R.  B.  Todd).  Female :  set.  18.  A  quantity  in  solu- 
tion. 

Symptoms. — Violent  irritant  symptoms,  continuing  for  nine  days ;  no  jaundice. 

Result. — Recovery. 

CASE  7.—"  Medical  Times,"  January  9th,  1847,  p.  284.    Female  :  ait.  36.    310  grains. 

Symptoms. — Immediate  pains  in  throat  and  stomach,  with  sickness. 

Result. — Recovery. 

CASE  8.—"  VVien.  Med.  Wochensch.,"  1871.    No.  26.    Sulphate  of  copper. 

Symptoms. — Jaundice. 

Result. — Death  in  three  days. 

Post-mortem. — Fatty  degeneration  of  liver. 

CASE  9.— "Medical  Times  and  Gazette,"  October  20th,  1866,  p.  435.  Female;  set.  75.  Suiphate  of 
copper. 

(II)   VERDIGRIS. 

CASE  10. — "Taschenbuch,"  p.  458  (Niemann),  quoted  by  Taylor,  p.  304.    Female:  set.  24.    gss. 

Symptoms. — Irritation  of  stomach. 

Result. — Death  in  sixty  hours. 

CASE  11.— "Wormley,"  p.  376  (Pyl) ;  "  Christison,"  p.  466.    Female.    Sij. 

Symptoms. — Convulsions ;  paralysis. 

Result. — Death  in  three  days. 

CASE  12. — Orfila,  "Toxicologic,"  vol.  i,  p.  519.    Male  :  adult,    gss.  in  water. 

Symptoms. — Symptoms  set  in  after  fifteen  minutes  :  violent  vomiting  and  jaundice  ;  also  purging. 

Result. — Recovery  on  fourth  day. 

(III.)  CHRONIC  POISONING. 

CASE  13. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  306. — A  lady  and  some  children  ate  some 
rhubarb  stewed  in  a  copper  vessel  imperfectly  tinned.  All  were  taken  ill,  and  the  lady  died  after 
severe  symptoms,  from  which  she  partially  recovered,  but  which  afterwards  came  on  with  increased 
severity. 

CASE  14.—  "  Guy's  Hospital  Reports,"  1S66,  p.  329.  Symptoms  of  poisoning  induced  in  a  family  by 
the  use  of  a  badly-tinned  copper  vessel  for  cooking.    One  old  man  (set.  90)  died  in  three  weeks. 

CASE  15.— "Pharmaceutical  Journal,"  August,  1870,  p.  158.  Ten  persons  taken  ill  (in  Geneva) 
from  food  being  cooked  in  a  dirty  copper  vessel. 

CASE  16. — "Wormley,"  p.  376  (Dr.  Percival).  Female:  set.  17.  From  eating  pickled  samphire 
contaminated  with  copper. 

Symptoms. — No  nervous  symptoms.    No  convulsions. 

Result. — Death  on  ninth  day. 

CASE  17. — "  Christison,"  p.  466.  Two  females;  lady  and  daughter.  From  eating  sauerkraut  kept 
in  copper. 

Result. — One  died  in  twelve  hours,  the  other  in  thirteen. 

Post-mortem. — Skin  very  yellow  after  death. 

CASE  18. — "Christison,"  p.  454.  Gmelin  traced  an  outbreak  of  illness  at  a  monastery  from  the 
use  of  copper  vessels.    A  similar  case  also  recorded  at  the  monastery  of  the  Jacobin  monks  at  Paris. 

CASE  19. — "Christison,"  p.  467.    Female:  set.  18.    From  beans  cooked  in  copper  vessel. 

Symptoms. — Sickness  at  first;  afterwards  convulsions  and  insensibility. 

Result. — Death  in  seventy-eight  hours. 

CASE  20.— " Lancet,"  August  1,  1863,  p.  129  (Dr.  Harley).    Male:  set.  18.    Copper-plate  worker. 

Symptoms. — Acute  abdominal  pains;  purple  line  round  the  gums,  the  line  remaining  for  some 
time  after  recovery. 

Result. — Recovery. 

For  other  Cases  of  Copper  Poisoning,  see 

"  Pharmaceutical  Journal,"  1870,  p.  874.    (Sulphate  of  copper.) 

"  Medical  Times,"  April  11th,  1846,  p.  33,  and  November  25th,  1843.    (Verdigris.) 

"Medical  Times  and  Gazette,"  June,  1868,  p.  658,  and  1870,  vol.  i,  p.  581.     (Chronic  poisoning.) 

GOLD  (Au  =  196.5.) 

Gold  is  a  soft,  yellow  metal,  and  has  been  employed  from  time  to  time 
as  a  medicine,  chiefly  in  the  treatment  of  scrofulous  and  venereal  affec- 
tions.    It  is  used  by  dentists  for  stopping  teeth.     The  perchloride  (AuCl3) 


182  POISONING    BY    GOLD. 

is  the  only  compound  we  need  notice;  but,  although  a  violent  poison,  we 
have  no  cases  of  poisoning  to  record  with  it  in  the  human  subject.  Orfila 
found  that  very  small  quantities  would  kill  animals  in  a  few  minutes  if 
injected  into  the  veins.  Its  action  is  corrosive,  death  resulting  purely  from 
local  injury,  and  not  as  the  result  of  the  absorption  of  the  poison.  In  the 
form  of  fulminate,  in  which  it  was  formerly  prescribed,  six  grains  have 
proved  fatal,  vomiting,  convulsions,  and  salivation  being  prominent  symp- 
toms. 

Tests. 

1.  Sulphuretted  Hydrogen  gives  a  brown  precipitate  (Au2S3),  soluble  in 
sulphide  of  ammonium. 

2.  Ferrous  Sulphate  wives  a  broum  precipitate  of  metallic  gold. 

3.  Protochloride  of  Tin  gives  a  purple  precipitate  (purple  of  Cassius). 

IRIDIUM  (Ir  =  197.)     RHODIUM  (Ro  =  104.) 

Iridium  and  rhodium  are  white,  hard,  brittle  metals.  The  salts  of 
rhodium  are  rose-colored.  The  metals  are  very  difficult  of  solution,  even 
in  nitro-muriatic  acid.     Both  are  found  in  platinum  ores. 

The  chlorides  of  both  metals  are  poisonous,  and  act  similarly  to  plati- 
num, but  not,  perhaps,  quite  so  energetically. 

IRON  (Fe  =  56.     Sp.  gr.  7.84.) 

Iron  is  found  native  in  meteoric  stones,  and  but  seldom  under  other  cir- 
cumstances. 

The  ores  are  numerous. 

It  is  soluble  in  dilute  sulphuric  and  hydrochloric  acids,  and  also  in  a 
weak  solution  of  nitric  acid. 

Dry  air  does  not  affect  it,  but  it  oxidizes  rapidly  if  moisture  be  present. 
Iron  itself  is  not  a  poison  ;  and  only  two  of  the  salts  need  further  descrip- 
tion (viz.,  the  sulphate  and  the  chloride)  as  possessing  interest  to  the 
toxicologist. 

Ferrotis  Sulphate,  or  Sulphate  of  Iron  (Fe.S04,  7H20),  Green  Vitriol, 

Copperas. 

This  is  prepared  by  dissolving  iron  wire  in  sulphuric  acid. 

It  is  insoluble  in  alcohol,  but  is  soluble  in  one  and  a  half  times  its  weight 
of  cold  water.  It  has  a  powerful  astringent  action  ;  and  for  this,  and  as  a 
haematinic  and  an  emrnenagogue,  it  is  largely  used  in  medicine.  It  is  also 
largely  used  in  ink  and  dye  manufactures. 

Ferric  Chloride  (Fe2Cl6). 
(Liquor  Ferri  Perchloridi.) 

The  solution  is  prepared  by  dissolving  iron  wire  in  hydrochloric  acid, 
and  peroxidizing  the  iron  by  boiling  with  nitric  acid.  The  application  of 
the  perchloride  to  prevent  haemorrhage,  a  use  to  which  it  is  frequently 
applied,  has  been  known  to  produce  injurious  effects.  ("Lancet,"  March 
16th,  1861,  p.  279.)     Its  injection  into  a  naevus  has  proved  fatal. 

The  iron  salts,  none  of  which  are  active  poisons,  have  been  taken  and 
administered  on  several  occasions  for  the  purpose  of  procuring  criminal 
abortion.  The  symptoms  that  are  usually  induced  by  an  overdose  are 
those  of  an  irritant  poison,  with  pain  in  the  stomach,  vomiting  of  an  inky 
fluid,  and  violent  purging.  Its  administration  to  pregnant  females  formed 
a  subject  of  discussion  before  the  Obstetrical  Society,  to  which  discussion 
the  reader  is  referred.     ("  Trans.  Obstet.  Soc,"  vol.  xii,  p.  33.) 
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The  treatment  must  consist  in  the  use  of  the  stomach-pump,  emetics  if 
necessary,  and  diluents  with  alkaline  carbonates. 

Gmelin  found  that  when  two  drachms  of  the  sulphate  was  administered 
to  dogs,  no  symptom  other  than  vomiting  was  produced.  Twenty  grains 
injected  into  the  veins  of  dogs  produced  no  effect  whatsoever.  Rabbits, 
moreover,  swallowed  forty  grains  without  injury.  There  is,  however,  some 
discrepancy  between  these  results  and  those  obtained  by  Dr.  Smith,  who 
found  that  dogs  died  in  twenty-four  hours  after  a  dose  of  two  drachms, 
but  that  much  less  proved  fatal  when  applied  to  a  wound. 

The  post-mortem  appearances  are  those  of  a  pure  irritant.  The  stomach 
and  bowels  will  probably  be  found  to  contain  a  quantity  of  black  fluid 
throughout  their  whole  length. 

Tests  for  Iron  and  its  Salts. 

Note. — Sulphuretted  Hydrogen  gives  no  precipitate  with  a  solution  of  a 
Ferrous  Salt  acidulated  with  hydrochloric  acid;  but  with  a  solution  of  a 
Ferric  Salt  a  white  precipitate  of  sulphur  is  thrown  down,  whilst  the  ferric 
becomes  a  ferrous  salt. 

2Fe2Cl6  +  2H2S  =  4FeCl2  4-  4HC1  +  S2. 

With  Sulphide  of  Ammonium  a  solution  of  a  Ferrous  salt  gives  a  black 
precipitate  of  ferrous  sulphide  (FeS).  If  added  to  a  Ferric  solution,  the 
ferric  salt  is  reduced  to  a  ferrous  salt,  the  black  FeS  being  precipitated, 
and  sulphur  set  free. 

1.  Ferrous  Salts  (that  is,  salts  having  FeO  as  the  base)  represented  by 
green  vitriol  (FeS04)  have  the  following  properties  and  reactions : 

1.  They  are  generally  colorless,  or  of  a  light-green  tint  when  in  solu- 

tion, and  have  an  inky  taste. 

2.  The   Alkalies    give    a    greenish    precipitate   of    ferrous   hydrate 

(FeH202),  which  becomes  red  when  exposed  to  air. 

3.  Ferrocyanide  of  Potassium  gives  a  pale  blue  precipitate  (ferrocy- 

anide  of  iron  and  potassium,  K2Fe2Cy6). 

4.  Ferricyanide  of  Potassium  gives  a  dark-blue  precipitate  (Fe5Cy13), 

insoluble  in  dilute  acids. 

5.  Soluble  Carbonates  give  a  precipitate  of  iron  carbonate,  which  is 

white  when  pure. 

6.  A  soluble  ferrous  salt  boiled  with  nitric  acid  becomes  converted 

into  a  ferric  salt,  one  of  the  lowrer  oxides  of  nitrogen  escaping. 

2.  Ferric  Salts  (that  is,  salts  having  Fe203  as  the  base,  as  represented 
by  sesquichloride  of  iron,  Fe2Cl6)  have  the  following  properties  and  reac- 
tions. 

1.  The  solutions  are  usually  yellow,  red,  or  brown. 

2.  The  alkalies  (and  their  carbonates)  give  a  red  precipitate  of  ferric 

hydrate  (Fe2H606),  insoluble  even  when  boiled. 

3.  Ferrocyanide  of  Potassium  gives  a  deep  blue  precipitate  of  sesqui- 

ferrocyanide  of  iron  (Fe,Cy18),  insoluble  in  dilute  acids,  but  de- 
composed by  alkalies. 

4.  Sulphocyanide  of  Potassium  produces  a  deep  red  solution  (ferric 

sulphocyanide,  Fe2Cy6S6). 

5.  Tincture  of  Galls  produces  a  black  (inky)  solution. 

6.  Ferricyanide  of  Potassium  produces  no  precipitate.     It  is,  there- 
fore, the  distinguishing  test  between  ferrous  and  ferric  salts. 


184  CASES    OF    POISONING    BY    IRON. 

Iron  salts  are  soluble  in  a  borax  bead,  giving  it  a  bottle-green  color  in 
the  reducing,  and  a  brownish  tint  in  the  oxidizing  flame. 

Toxicologieal  Analysis. 

In  examining  organic  matters  for  iron,  digest  them  thoroughly  with 
water  acidulated  with  acetic  acid  ;  filter;  evaporate  the  filtrate  to  dryness; 
incinerate  the  residue,  and  after  acting  on  the  ash  with  dilute  sulphuric 
acid,  test  accordingly  with  sulphuretted  hydrogen,  ferrocyanide  of  potas- 
sium, etc. 

To  estimate  Iron  quantitatively,  oxidize  it  first  to  the  condition  of  a 
peroxide  with  nitric  acid  and  heat,  and  then  precipitate  with  ammonia. 
Collect  the  precipitate  and  dry.  Every  80  parts  is  equal  to  56  of  iron. 
Permanganate  of  potash  may  be  used  for  the  same  purpose. 

Cases  of  Poisoning  with  Iron. 
TINCTURE  OF  PERCHLORIDE  OF  IRON. 

CASE  1. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  320.     Female:  set.  15.    Sj  to  induce  abortion. 

Symptoms.— Great  irritation  of  urinary  system. 

Result. — Recovery. 

CASE  2. — "  Provincial  Journal,"  April  7th,  1847  (Mr.  Aymot).    Female :  adult,   Siss.  of  the  tincture. 

Symptoms. — Immediate  vomiting  ;  tough  ;  pain  along  gullet  and  in  stomach  ;  black  motions. 

Result. — Recovery  in  a  month. 

CASE  3. — "Dublin  Medical  Press,"  February  21st,  1849  (Sir  James  Murray).    Male  :  at.  72.     Siij. 

Symptoms. — Symptoms  of  suffocation  ;  tongue  very  swollen  ;  pulse  feeble;  motions  black. 

Result. — Recovery. 

CASE  4.—"  Pharmaceutical  Journal,"  April,  18G9,  p.  605.     Sj. 

Result.— Recovery. 

CASE  5.—"  Lancet,"  January  2d,  1869,  p.  9  (Mr.  Warburton).    Female:  at.  30.    Sj. 

Symptoms. — Severe  convulsions  in  a  quarter  of  an  hour;  vomiting  was  produced  by  emetics,  and 
in  five  hours  and  a  half  the  patient  was  fairly  well. 

Result— Recovery. 

CASE  6. — "American  Journal  of  Medical  Science,"  April,  1870,  p.  506.  Used  as  a  uterine  injection. 

Symptoms.—  Peritonitis. 

Result.— Death. 

CASE  7.— "Christison,"  p.  506  (Dr.  Combe).     Male:  adult.     Siss. 

Symptoms. — Inky  and  bloody  vomiting;  bloody  purging.  Seemed  to  recover  in  three  weeks,  but 
had  a  relapse  two  weeks  afterwards. 

Result.— Death  in  six  weeks. 

Post-mortem. — Pylorus  thickened;  extensive  inflammation. 

CASE  8.—"  Lancet,"  February  7th,  1874,  p.  195  (Mr.  W.  B.  Kesteven).  iEt.  9  months.  A  navus  on 
the  head  injected  with  about  three  minims  of  the  perchloride.  The  same  operation  had  been  per- 
formed on  the  child  six  months  previously. 

Symptoms. — Convulsions. 

Result.—  Death  in  five  minutes. 

For  Cases  of  Poisoning  with  the  Sulphate,  see 

"Medical  Gazette,"  1850,  p.  640;  "Ann.  d'Hyg.,"  1851,  vol.  i,  p.  155;  Christison,  p.  506  (recovery 
after  Sj). 

LEAD. 

(Pb  =  207.     Sp.  gr.  11.4.     Melts  at  327°  Cent.) 

Lead  is  usually  prepared  from  galena  (PbS),  by  first  heating  it  in  air, 
by  which  means  a  mixture  is  produced  of  oxide  of  lead  (PbO),  sulphate 
of  lead  (PbS04),  and  sulphide  of  lead  (PbS).  The  air  is  then  excluded, 
and  the  temperature  raised,  when  the  sulphur  becomes  oxidized  at  the  ex- 
pense of  the  oxygen  in  the  lead  compounds,  and  escapes,  as  sulphurous 
anhydride,  by  the  shaft,  the  pure  metal  remaining  in  the  crucible.  Galena 
often  contains  a  little  silver,  and  sometimes  even  a  little  gold. 

Lead  is  a  soft,  easily  fusible  metal,  malleable,  but  not  ductile.     It  is 
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volatile  by  heat,  and  tarnishes  readily  in  moist  air,  an  oxide  being  formed 
on  the  surface  of  the  metal. 

It  is  very  soluble  in  dilute  nitric  acid,  but  neither  cold  hydrochloric  nor 
sulphuric  acids  have  any  action  upon  it.  For  this  reason  leaden  chambers 
are  used  in  the  manufacture  of  oil  of  vitriol.  Hot  sulphuric  acid,  how- 
ever, dissolves  it,  sulphurous  acid  being  given  off. 

The  pure  metal  is  said  not  to  be  poisonous,  but  from  the  ease  and  ra- 
pidity with  which  most  dilute  acids  act  upon  it,  and  its  common  use  in 
every-day  life,  chronic  poisoning  by  it  is  not  uncommon.  All  the  salts  are 
poisonous,  except,  perhaps,  the  sulphide.  Even  a  case  of  poisoning  by 
the  insoluble  malate  is  recorded.  ("Ann.  d'Hyg.,"  published  Jan.  7th, 
1842.) 


Lead  with  Oxygen : 

Plumbous  or  Lead  Suboxide, . 
Plumbic  or  Lead  Oxide  (Litharge), 
Plumbic  or  Lead  Dioxide, 

Red  Lead  =  Mixture  of  the  two  Oxides 

Plumbic  or  Lead  Nitrate, 

Plumbic  Acetate  =  Sugar  of  Lead, 

.  Plumbic  or  Lead  Carbonate, 
Plumbic  or  Lead  Sulphate,  . 
Plumbic  or  Lead  Sulphide,  . 
Plumbic  or  Lead  Chloride,  . 
Plumhic  or  Lead  Iodide, 
Plumbic  or  Lead  Oxalate,  . 
Plumbic  or  Lead  Chromate, . 


Pb.£>  =  430. 

PbO  =  223. 

PbO,  =  239. 
f(PbO,  PbO,),  or 
\(2PbO,  Pb02). 

Pb2N03  =  331. 

Pb2(C2H302). 

PbC03  =  267. 
PbS04  =  303. 
PbS  =  239. 
PbCl2  =  278. 
Pbl,  =  461. 
PbC204  =  295. 
PbCr04  ==  323.5. 


Carbonate  of  Lead  (PbC03  =  257). 
(Ceruse — White  Lead.) 

Carbonate  of  Lead  is  found  native.  It  may  be  prepared  by  precipi- 
tating sugar  of  lead  with  carbonate  of  soda.  It  is  very  heavy,  and  is 
usually  found  either  in  lumps  or  as  a  snow-white  powder.  It  is  largely 
used  as  a  white  paint,  and  was  formerly  employed  for  enamelling  cards. 

"White  Lead"  is  an  impure  carbonate.  It  is  prepared  as  follows:  A 
piece  of  metallic  lead  is  so  arranged  that  it  may  be  freely  exposed  to 
acetic  acid  vapor  given  off  from  a  little  vinegar  placed  in  the  bottom  of  a 
small  pot.  It  is  then  loosely  covered  over,  and  old  tan  thrown  over  the 
top,  a  number  of  pots  being  similarly  arranged.  In  this  manner  the  lead 
is  exposed  simultaneously  to  the  action  of  air,  vinegar,  and  carbonic  acid 
from  the  decomposing  tan.  First  of  all,  we  have  an  acetate  of  lead 
formed.  This  lead  acetate  (Pb2(C2H302))  takes  up  plumbic  oxide,  forming 
Pb2(C2H302)2PbO.  This  last  (PbO)  takes  up  the  carbonic  acid  given 
off  from  the  tan,  carbonate  of  lead  being  thereby  (2PbC03)  formed.  The 
lead  acetate  dissolves  more  lead  oxide,  and  so  the  process  goes  on  until 
the  action  is  retarded  by  the  thick  crust  of  carbonate  on  the  surface  of  the 
lead.  The  crust  is  then  removed,  ground  to  powder,  and  sold  as  white 
lead.  White  lead  is  often  adulterated  with  sulphate  of  barium,  an  im- 
purity which  would  be  known  by  its  being  insoluble  in  nitric  acid.  Car- 
bonate of  lead  gives  :  (1)  when  heated  on  platinum  a  yellow  residue, 
soluble  in  nitric  acid  ;  (2)  it  is  blackened  by  sulphuretted  hydrogen  ;  and 
(3)  it  is  soluble  with  effervescence  in  dilute  nitric  acid. 

13 
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Sulphate  of  Lead  (PbS04  =  303). 

Lead  sulphate  is  a  white,  heavy,  insoluble  powder.  It  turns  black  with 
sulphuretted  hydrogen,  sulphuric  acid  remaining  in  solution.  It  is  said 
not  to  be  poisonous,  because  of  its  insolubility;  but  this  is  doubtful,  for 
cases  are  recorded  of  seamstresses  being  poisoned  by  sucking  thread  that 
had  been  mixed  with  sulphate  of  lead  for  the  purpose  of  increasing  its 
weight.  ("British  Medical  Journal,"  Jau.  19th  and  26th,  1867,  pp.  71 
and  86.) 

Sulphide  of  Lead  (PbS  =  239). 

This  is  found  in  nature  as  galena.  It  is  precipitated  as  a  black  hydrate, 
on  passing  sulphuretted  hydrogen  through  a  solution  of  a  lead  salt.  It  is 
decomposed  by  nitric  acid. 

Chloride  of  Lead  (PbCl2  =  278). 

This  is  one  of  the  three  chlorides  (viz.,  silver,  lead,  and  mercurous)  in- 
soluble in  water.  At  a  moderate  heat  it  fuses  and  becomes  a  horny  mass 
(Plumbum  Comeum). 

Iodide  of  I/ead  (Pbl2  =  461). 
This  is  a  yellow  salt,  soluble  with  difficulty  in  water. 

Oxychloride  of  Lead  (Pb403Cl2). 

(Mineral  Yellow— Patent  Yellow — Turner's  Yellow — Cassel  Yellow.) 
Used  as  a  paint. 

Chromate  of  Lead  (PbCr04). 

The  chromate  is  a  yellow,  insoluble  salt.  It  has  proved  fatal  from  its 
accidental  use  by  pastry  cooks  to  color  buns,  in  order  to  give  them  a  rich 
appearance.  ("  Medical  Times  and  Gazette,"  Dec.  24th,  1859,  p.  635.) 
It  is  also  used  to  color  cheap  coufectionery. 

Oxide  of  Lead  (PbO  =  223). 
(Ordinarily  called  "  Jjitharge"  or,  when  finely  powdered,  "  Massicot") 

Lead  Oxide  is  prepared  during  the  extraction  of  silver  from  lead.  It 
is  more  or  less  of  a  yellow  color.  It  is  soluble  in  nitric  acid,  and  possesses 
the  property,  when  in  contact  with  air,  of  absorbing  carbonic  acid  from 
it.  It  melts  at  a  red  heat,  and,  when  melted,  freely  dissolves  glass  and 
earthenware,  forming  fusible  plumbic  silicates.  It  is  this  property  of 
litharge  which  renders  it  valuable  in  glass-making  and  in  glazing  earthen- 
ware. 

Poisonous  symptoms  have  often  been  produced  by  it.  It  is  largely  used 
by  painters  and  glaziers,  and  also  in  the  preparation  of  hair  dyes.  Some- 
times it  is  added  to  sour  wines,  to  give  them  a  sweet  taste,  and  many 
accidents  have  arisen  from  its  use  for  this  purpose.  Accidental  cases  of 
poisoning  have  resulted  from  the  glaze  on  earthenware  being  dissolved  by 
the  action  of  dilute  acids  used  iu  cooking.  It  has  been  supposed  to  be  an 
abortive,  and  has  been  so  administered,  but  it  does  not  seem  to  be  in  any 
way  an  active  poison,  for  a  case  is  recorded  where  two  tablespoon fu Is  were 
taken  without  any  ill  effects. 
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Red  Lead  (PbO,  Pb02).     (Minium.) 

Red  Lead  is  made  by  heating  litharge  in  the  presence  of  air,  whereby 
oxygen  is  absorbed.  It  is  partly  soluble  in  nitric  acid  ;  that  is,  the  acid 
dissolves  the  PbO,  but  not  the  Pb02.  It  is  sometimes  mixed  with  snuff, 
to  give  it  a  red  tint,  and  has  also  been  used  for  coloring  wafers.  It  is  a 
poison,  and  is  often  in  the  manufacture  of  "beetle-wafers"  mixed  with 
flour  and  water.  A  case  of  death  from  these  wafers  is  recorded.  ("Medi- 
cal Times  and  Gazette,"  March  1st,  1851,  p.  249.)  A  case  is  also  recorded 
where  some  red  lead  was  left  accidentally  in  a  brewer's  apparatus,  and  was 
not  discovered  until  after  some  serious  poisoning  cases  had  occurred  from 
persons  drinking  the  beer  with  which  it  had  been  mixed.  ("Lancet," 
March  19th,  1870,  p.  428.) 

The  mere  working  in  red  lead  has  also  produced  serious  symptoms. 
("  Medical  Times  and  Gazette,"  Dec.  27th,  1856,  p.  643.) 

Nitrate  of  Lead  (Pb2X03  =  331). 

This  is  formed  by  dissolving  lead  or  litharge  in  nitric  acid.  It  is  solu- 
ble in  water.  It  is  largely  used  in  calico  printing.  It  forms  the  basis  of 
Ledoyen's  Disinfecting  Fluid. 

Acetate  of  Lead  (Pb2(C.,H302)  ) — (Sugar  of  Lead). 

This  is  usually  found  in  shops  as  a  white,  solid,  crystalline  mass,  having 
an  agreeable  odor,  and  a  somewhat  sweet  taste.  It  crystallizes  in  four- 
sided  prisms,  which  effloresce  in  dry  air,  a  carbonate  of  the  metal  being 
formed.  Its  solution  in  water  is  sweet,  colorless,  odorless,  and  faintly  acid 
to  litmus.  On  spontaneous  evaporation,  white  needle-shaped  crystals  are 
produced.  One  hundred  grains  are  soluble  in  about  250  of  water  at  ordi- 
nary temperatures,  and  in  6500  of  alcohol.     It  is  insoluble  in  ether. 

If  heated  moderately  on  a  piece  of  mica  it  gives  out  its  water  of  crystal- 
lization, and  becomes  a  white  anhydrous  mass.  Heated  still  further,  it 
again  melts,  and  gives  off  vapors  of  acetic  acid,  the  residual  mass  gradu- 
ally becoming  black.  This  residue  consists  of  charcoal  and  metallic  lead, 
and  is  of  much  greater  bulk  than  that  of  the  salt  originally  operated  upon. 
No  sublimate  under  such  circumstances  is  produced.  Heated  with  the 
blowpipe  on  charcoal,  it  melts,  globules  of  metallic  lead  being  formed, 
surrounded  by  a  yellow  incrustation  of  lead  oxide. 

Moistened  with  sulphide  of  ammonium,  acetate  of  lead  turns  black,  and 
with  iodide  of  potassium  or  with  chromate  of  potash  solutions,  yellow.  If 
it  be  boiled  with  a  little  dilute  sulphuric  acid,  acetic  acid  is  given  off,  which 
may  be  recognized  by  its  odor.  If  to  this  a  little  alcohol  be  added,  and 
further  heated,  acetic  ether  will  be  formed,  which  will  be  known  by  its 
peculiarly  fragrant  apple  odor. 

The  solution  of  acetate  of  lead  when  added  to  common  water  renders  it 
white  and  milky,  an  action  due  to  the  presence  of  sulphates  and  carbonic 
acid  in  the  water. 

It  is  not  an  active  poison,  although  it  is  commonly  supposed  to  be  so. 

A  solution  of  sugar  of  lead  will  dissolve  lead  oxide  (PbO),  when  a 
tribasic  salt  is  formed,  called  subacetate  of  lead,  or  Goulard's  Extract 
(Pb2(C2H30,)2PbO),  which  has  the  property  of  easily  and  freely  absorb- 
ing carbonic  acid,  whereby  an  insoluble  carbonate  (PbC03)  is  formed,  the 
original  acetate  being  left  in  solution. 
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Symptoms,  Dose,  etc. 

First,  we  may  notice  the  symptoms  of  acute  lead  poisoning. 

Sugar  of  lead  (for,  toxicologically,  this  and  the  carbonate  are  the  only 
two  salts  of  much  interest)  is  a  weak,  and  rarely  fatal,  irritant  poison. 
Dryness  of  the  throat,  a  metallic  taste,  and  thirst  are  complained  of  soon 
after  it  has  been  swallowed.  Great,  but  often  intermittent,  abdominal 
pains  of  a  colicky  character,  especially  referred  to  the  navel,  and  relieved 
on  pressure,  is  the  prominent  complaint.  The  muscles  of  the  abdomen  are 
usually  very  rigid.  The  countenance  is  often  very  anxious,  dingy,  and 
heavy-looking,  the  pulse  very  feeble  and  very  slow,  and  the  prostration 
extreme.  Sickness  is  not  a  constant  symptom.  There  is  (different  from 
most  irritant  poisons)  invariably  constipation,  from  paralysis  of  the  intes- 
tinal muscular  coat.  The  urine  is  generally  scanty,  and  very  red.  As 
the  case  progresses,  violent  cramps,  cold  sweats,  paralysis  of  the  lower  ex- 
tremities, and  often  convulsions  and  tetanic  spasms,  come  on.  The  intel- 
lect usually  remains  clear  to  the  last.  Death  during  the  stage  of  colic  is 
almost  unknown. 

As  to  the  dose  of  sugar  of  lead  capable  of  producing  acute  poisoning,  it 
is  very  difficult  to  speak  with  any  degree  of  certainty.  A  drachm  of  ace- 
tate of  lead  has  been  taken  daily  for  ten  days  before  any  symptoms  of 
poisoning  manifested  themselves.  One  ounce  has  been  taken  without  any 
result  whatsoever,  whilst  in  other  cases  two  drachms  has  produced  alarm- 
ing symptoms.  Cases  are  recorded  ("Lancet,"  Oct.  23d,  1841,  p.  123,  also 
p.  805)  where  mere  medicinal  doses  have  produced  symptoms  of  acute  poi- 
soning. (See  "St.  And.  Med.  Grad.  Trans.,"  vol.  v,  p.  226-7,  for  produc- 
tion of  lead  line,  after  18,  21,  and  42  grains  of  this  salt.) 

As  regards  the  time  of  its  proving  fatal,  this  is  equally  variable.  Two 
children  died  in  thirty-six  hours  from  swallowing  Goulard's  Extract. 
Deaths  have  occurred  at  the  end  of  three  days.  We  have  no  records  of 
quantity  in  these  cases. 

Action  of  Lead  Salts  on  Animals. 

The  experiments  on  animals  of  Orfila,  Gaspard,  Blake,  Campbell,  and 
others  with  lead  salts,  demand  a  passing  notice  here.  It  is  difficult,  on 
account  of  the  vomiting  produced,  to  kill  a  dog  with  sugar  of  lead.  But 
if  vomiting  be  prevented  by  tying  the  gullet,  half  an  ounce  of  the  acetate 
has  been  found  to  kill  dogs  in  from  nine  hours  to  two  days,  the  symptoms 
being  those  of  acute  irritant  poisoning.  Thirteen  grains  injected  into  the 
jugular  vein  of  a  dog  killed  it  immediately.  Five  grains  similarly  admin- 
istered killed  a  dog  in  five  days,  the  symptoms  not  appearing  until  the 
third  day,  and  no  special  post-mortem  appearances  being  manifest  in  either 
case.  Gaspard  found  that  even  two  grains  similarly  injected  would  kill  a 
dog;  Campbell  records  a  case  of  death  by  the  application  of  sugar  of  lead 
to  a  wound;  and  others  have  noticed  injurious  results  from  the  application 
of  white  lead  to  a  scalded  surface.  ("  Brit,  and  For.  Med.-Chir.  Rev.,"  Oct. 
1857,  p.  525.) 

Christison  found  400  grains  of  nitrate  of  lead  killed  a  strong  dog  in 
sixteen  hours,  the  appearances  after  death  being  those  of  an  irritant  poison. 
According  to  the  experiments  of  Mitscherlich,  half  a  gramme  (7.7  grains) 
of  the  acetate,  dissolved  in  water,  given  daily  to  rabbits,  will  cause  death 
in  from  ten  to  twelve  days.  Very  little  effect  was  produced  until  the  ani- 
mal had  taken  six  or  seven  doses.  When  ten  grammes  (=154  grains) 
was  injected  into  the  stomach,  death  occurred  in  from  three  to  twelve 
hours. 
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Experiments  by  several  Continental  toxicologists  prove  that  effects  can 
be  produced  in  animals,  as  the  result  of  small  and  long-continued  doses, 
similar  to  those  produced  in  man. 

Lead  may  be  found  after  death  in  the  liver  and  kidneys,  often  in  the 
spleen  and  urine,  and  generally  in  the  muscles.  It  has  been  found  in  the 
milk  of  a  cow  poisoned  with  the  carbonate. 

Treatment  of  Acute  Poisoning. 

The  proper  antidotes  to  be  given  are  the  soluble  alkaline  and  earthy 
sulphates,  and  of  these  sulphate  of  magnesia  is  undoubtedly  the  best.  It 
is,  however,  advisable  in  the  first  instance  to  encourage  free  vomiting,  with 
warm  water  or  sulphate  of  zinc  ;  whilst  if  these  fail,  the  use  of  the  stomach- 
pump  should  be  resorted  to.  After  this,  sulphate  of  magnesia  in  milk, 
with  eggs,  may  be  given  freely. 

Opium  may  be  necessary  for  the  relief  of  pain,  and  purgatives,  if  the 
bowels  be  very  costive.  Injections  are  often  useful.  The  carbonates  which 
have  been  recommended  as  antidotes  are  broken  reeds,  carbonate  of  lead 
being  itself  a  poison. 

Chronic  Lead  Poisoning. 

The  causes  of  chronic  lead  poisoning  are  numberless.  Nor  is  this  to  be 
wondered  at,  considering  its  extensive  use  in  medicine  and  in  the  arts  as 
well  as  in  every-day  life.  Lead  is  a  cumulative  poison,  and  may  be  re- 
ceived into  the  system  by  all  possible  inlets — stomach,  lungs,  or  skin.  A 
few  of  the  causes  that  have  produced  chronic  lead  poisoning  are  as  follows. 
We  have  arranged  them  under  three  classes  : 

1.  Where  the  lead  was  swallowed. 

2.  Where  the  lead  was  inhaled. 

3.  Where  the  lead  was  applied  externally. 

A.   Where  the  lead  has  been  swallowed. 

1.  By  sucking  pieces  of  lead.     ("Lancet,"  June  12th,  1869,  p.  835.) 

2.  By  the  use  of  lead  in  confectionery  as  a  coloring  matter.  ("Medical 
Times  and  Gazette,"  December  24th,  1859,  p.  635.) 

3.  By  the  use  of  farinaceous  foods  that  have  been  wrapped  in  lead-foil. 
(See  a  similar  case  of  curry  powder,  "  Lancet,"  April  21st,  1860,  p.  406.) 

4.  By  the  use  of  leaden  pipes  for  conveying  acid  beer  or  cider.  ("Medi- 
cal Times  and  Gazette,"  August  31st,  1867,  and  October  23d,  1869.  "  Lan- 
cet," June  5th,  12th,  and  26th,  1869,  pp.  779,  826,  and  889.) 

(See  "Lancet,"  June  12th  and  26th,  1869,  for  a  case  where  a  publican 
had  symptoms  of  lead  poisoning,  from  taking  every  morning  a  glass  of 
beer,  which,  being  the  first  drawn,  had  been  in  contact  with  the  lead  pipes 
all  night.) 

5.  By  drinking  the  water  in  lead  mines,  or  the  water  kept  in  a  leaden  cis- 
tern ("Lancet,"  February  22d,  1851,  p.  202),  or  by  the  use  of  leaden  pipes 
for  its  conveyance  ("  Dublin  Quarterly  Journal,"  May,  1849  ;  "  Medical 
Gazette,"  vol.  xliv,  p.  260). 

6.  By  drinking  wine  impregnated  with  lead.  ("  Lancet,"  August  3d, 
1867,  p.  149.) 

7.  By  the  use  of  flour  ground  with  stones  that  had  been  filled  in  with 
lead.  ("Medical  Times  and  Gazette,"  December  22d,  1866;  "British 
Medical  Journal,"  July  7th,  1866,  p.  7.) 

8.  By  the  use  of  glazed  culinary  vessels,  which  glaze  is  to  a  certain  ex- 
tent dissolved  if  acid  liquids  be  boiled  in  contact  with  it. 
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(See  case  where  ginger-beer  produced  lead  poisoning  from  its  having 
beeu  made  in  glazed  earthenware  bushel  pans.  "  Medical  Times  and  Ga- 
zette," November  21st,  1868,  p.  595.) 

Milk  and  cider  kept  in  glazed  pans. — "  Taylor's  Medical  Jurisprudence," 
vol.  i.,  p.  302  (Dr.  Proctor). 

9.  By  the  use  of  red  lead  as  a  cement  for  vessels  containing  food,  or  that 
are  used  for  cooking  purposes.     ("Lancet,"  June  19th,  1869,  p.  870.) 

10.  By  eating  pickles,  the  jars  containing  them  being  capped  with  leaden 
tops.  Soda  water  is  also  said  to  produce  lead  poisoning  where  the  taps 
(patent  siphon  taps)  have  been  made  of  lead. 

11.  By  the  use  of  sugar  refined  by  lead,  or  sugar  cast  in  moulds,  the 
insides  of  which  have  been  painted  with  white  lead. 

12.  Occasionally  by  the  use  of  lead  medicinally.  (The  "Lancet,"  Oct. 
31st,  1863,  p.  507";  "St.  And.  Med.  Grad.  Trans.,"  vol.  v,  p.  226.) 

13.  By  solder  dissolved  in  Mulligatawny  soup. 

B.  Where  the  lead  has  been  inhaled  either  in  the  solid  or  vaporous  form. 

In  some  of  these  cases  external  application,  as  well  as  inhalation,  will 
be  the  cause  of  the  lead  poisoning. 

1.  By  sleeping  in  newly  painted  rooms.  ("Lancet,"  Oct.  30th,  1852, 
p.  391.) 

2.  By  removing  lead  paint  (scaling)  by  heat.  ("Lancet,"  Aug.  2d, 
1873,  p.  146.) 

3.  By  the  use  of  snuff  and  tobacco  which  has  been  wrapped  in  lead-foil, 
or  from  the  snuff  being  adulterated  with  red  lead  to  give  it  a  color  (Dr. 
Garrod).  ("  Lancet,"  Feb.  9th,  1861,  p.  152,  and  Dec.  3d,  1870,  and  Jan. 
6th,  1872,  p.  2 ;  "  Medical  Gazette,"  xxxii,  p.  138.) 

4.  Various  businesses  and  trades. 

(a)  Profession  of  artists.     ("Taylor's  Medical  Jurisprudence,"  vol.  i, 

p.  298.) 
(/9)  Inhalation  of  lead  dust  in  cloth  manufactories.     ("  Lancet,"  Dec. 

24th,  1864,  p.  733.) 
(y)  Glass  making.     ("Lancet,"  Sept.  4th,  1852,  p.  214.) 
(8)  Sealing-wax  making  (carbonate  and  chromate  of  lead  being  used 

as  colors).     ("  Lancet,"  Sept.  4th,  1852,  p.  214.) 
(e)  House  painting.     ("  Lancet,"  Aug.  15th,  1868,  p.  215  ;  Juue  5th, 

1869,  p.  779;  August  2d,  1873,  p.  146.) 
(C)  Lead  soldering.     ("Lancet,"  Sept.  4th,  1852,  p.  214.) 

Three  curious  cases  are  recorded  of  lead  poisoning  in  persons  engaged, 
in  an  underground  kitchen  of  the  London  Railway  Terminus,  where  leaden 
pipes  were  used  for  the  conveyance  of  the  steam. 

C.  Wliere  the  lead  has  been  applied  externally. 
1.  Various  trades  and  businesses. 

(a)  White  lead  grinders.  Since  the  system  of  grinding  under  water 
instead  of  as  formerly,  in  a  dry  state,  has  been  introduced,  the 
number  of  cases  of  poisoning  from  this  cause  has  much  dimin- 
ished. (See  a  fatal  case,  "  Medical  Times  and  Gazette,"  Nov. 
26th,  1864,  p.  569.) 

(/3)  Plumbers,  painters,  lead-pipe  makers,  and  workers  in  lead  mines. 
("Medical  Times  and  Gazette,"  Nov.  28th,  1868,  p.  611.) 
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(y)  Manufacturers  of  glazed  cards  (lead  for  this  purpose  is  not  used 
now,  because  the  cards  so  easily  turn  black).  ("  Lancet,"  Sept. 
4th,  1852,  p.  214.) 

(S)  Litharge  makers,  pottery  workers,  and  glassblowers. 

(e)  Workers  in  red  lead.  ("  Medical  Times  and  Gazette,"  Dec.  27th, 
1856,  p.  643.) 

(£)  The  handling  of  vulcanized  rubber  colored  with  lead.  ("Phar- 
maceutical Journal,"  1870,  p.  426.) 

(>j)  The  working  in  black  glazed  cloth  (overland  cloth).  ("  British 
Medical  Journal,"  Sept.  24th,  1870,  p.  325.) 

(0)  The  cleansing  and  handling  pewter  pots  (barmen);  ("Medical 
Gazette,"  vol.  xlviii,  p.  1047;  "Lancet,"  Jan.  21st,  1860,  and 
Aug.  15th,  1868,  p.  215),  and  cleansing  lead  counters,  such  as 
are  used  by  fishmongers,  with  brine.  ("  Guy's  Forensic  Medi- 
cine," p.  482.) 

(0  Type  handling.  ("  Lancet,"  Sept.  4th,  1852,  p.  214.) 

(y.)  Manufacture  of  organ  pipes.  ("Lancet,"  Dec.  3d,  1870,  p.  781.) 

(A)  Japanning.  ("Lancet,"  Aug.  15th,  1868,  p.  215.) 

(/*)  Gas  and  engine  fitting.  ("  Lancet,"  June  5th,  1869,  p.  779 ; 
"Medical  Times  and  Gazette,"  Nov.  28th,  1868,  p.  611.) 

2.  The  use  of  hair  dyes  and  cosmetics.  ("  Pharmaceutical  Journal," 
Nov.  1869,  p.  304;  "Lancet,"  Sept.  4th,  1852,  p.  214,  Jan.  12th,  1861,  p. 
44 ;  "  Medical  Times  and  Gazette,"  Oct.  10th,  1868,  p.  433 ;  "  British 
Medical  Journal,"  Oct.  17th,  1874,  p.  513.) 

3.  The  working  in  lead  dyes,  such  as  chromate  of  lead.  ("  British  Medi- 
cal Journal,"  Aug.  3d,  1872,  p.  131.  Fatal  cases  recorded,  "  Medical 
Times  and  Gazette,"  Dec.  24th,  1864,  p.  692.) 

4.  From  the  action  of  white  leather  linings  to  hats,  which  often  contain 
large  quantities  of  carbonate  of  lead. 

5.  "  American  cloth  "  often  contains  lead. 

Of  1213  cases  of  chronic  poisoning  collected  by  M.  des  Planches,  406 
occurred  amongst  manufacturers  of  white  lead,  305  amongst  house  painters, 
68  amongst  color-grinders,  63  amongst  l'ed  lead  manufacturers,  54  amongst 
manufacturers  of  common  earthen  pottery,  52  amongst  type-founders,  47 
amongst  carriage-painters,  35  amongst  lapidaries,  33  amongst  ornamental 
painters,  and  the  remainder  amongst  a  large  number  of  trades. 

The  fact,  then,  is  this,  that  in  whatever  form  lead  be  constantly  or  habit- 
ually applied  to  the  body,  whether  it  be  the  inhalation  of  the  fumes,  or  its 
accidental  administration  with  foods  (see  a  series  of  cases  recorded  by  Dr. 
Taylor,  of  Guildford,  "Lancet,"  March  19th,  1870,  p.  428),  or  its  exhibi- 
tion as  a  medicine,  either  given  internally,  or  applied  externally  as  an 
unguent  (as  e.g.,  to  piles  or  sore  nipples),  the  symptoms  of  chronic  lead 
poisoning  may  be  set  up.  It  has  been  stated  that  the  women  in  factories 
are  not  so  easily  affected  by  lead  as  men  ("  Lancet,"  Oct.  4th,  1856.  See 
also  Lecture  by  Sir  J.  Alderson,  "  Lancet,"  July  24th,  1852,  p.  98). 

Symptoms  of  Chronic  Lead  Poisoning. 

The  symptoms  may  be,  and  often  are,  slow  in  their  progress.  Obstinate 
constipation  and  indigestion,  with  an  intense  feeling  of  depression  may  be 
all  the  patient  at  first  complains  of.  Then  there  follows  in  due  course  a 
loss  of  appetite,  an  unrelievable  thirst,  a  constant  unpleasant  metallic  taste, 
and  an  extreme  fetor  of  the  breath.  The  countenance  becomes  dull  and 
heavy,  and  appears  anxious.  There  is  rarely  any  fever,  and  the  pulse  is 
usually  natural.     The  respiration  is  often  rapid.     There  is  frequently  great 
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abdominal  hardness  and  pain,  relieved  by  pressure,  either  at  the  pit  of  the 
stomach,  about  the  navel,  or  in  the  region  of  the  colon  (colic),  the  pain  in- 
creasing in  intensity  as  the  case  progresses.  The  navel  will  often  be  no- 
ticed to  be  drawn  inwards.  Obstinate  constipation  is  a  common  symptom, 
or  if  the  bowels  act,  the  motions  are  passed  with  pain  and  are  dark-colored, 
from  sulphide  of  lead  being  formed.  There  is  usually  but  little  urine 
passed,  and  a  difficulty  in  passing  it.  In  the  female  vaginismus  is  a  com- 
mon symptom.  Dr.  Roque  asserts  that  slow  lead  poisoning,  whether  iu 
the  father  or  the  mother,  predisposes  to  miscarriage,  and  often  produces 
convulsions,  idiocy,  imbecility,  and  epilepsy  in  the  children  ("  Medical 
Times  and  Gazette,"  Aug.  1860,  p.  167).  Moreover,  in  chronic  saturnine 
poisoning  a  peculiar  delirium,  especially  occurring  of  a  night  (delirium  of 
dread),  is  not  uncommon  ("  Medical  Times  and  Gazette,"  Feb.  27th,  1869, 
p.  222).  The  case  may  terminate  favorably  without  any  further  bad 
symptoms,  whilst,  sometimes,  a  form  of  apoplexy  is  set  up  which  rapidly 
proves  fatal  with  coma  and  convulsions. 

But  far  more  commonly  Lead  Palsy  manifests  itself.  We  are  told  that 
paralysis  is  commoner  in  boys  and  girls,  and  colic  in  adults.  Lead  palsy 
may  occur  after  a  single  attack  of  chronic  lead  poisoning,  but  it  is  more 
frequently  the  result  of  a  succession  of  attacks,  whilst  occasionally  it  comes 
on  without  being  preceded  by  any  attack  at  all.  It  is  to  be  particularly 
noted  that  the  uppeu  extremities,  and  especially  the  extensor  muscles,  are 
those  most  commonly  attacked,  and  that  the  muscles  which  are  the  first  to 
lose  power  and  waste  away  are  the  extensor  muscles  of  the  hand  and  fore- 
arm. And  this  is  the  history  of  "  the  dropped  hand"  of  chronic  lead  poi- 
soning. 

But  we  have  yet  to  notice  the  great  diagnostic  sign  of  saturnine  poison- 
ing, a  sign  that  may  be  discovered  when  the  cause  of  the  patient's  illness 
is  often  neither  suspected  by  the  patient  nor  his  friends;  that  is,  the  blue 
line  iu  the  gums  around  the  margin  of  the  teeth.  It  is  rarely  absent,  and, 
as  a  rule,  is  a  very  early  symptom.  Dr.  Fleming  records  a  case,  however, 
which  is  worth  noting,  of  lead  poisoning  occurring  in  an  infant  before  it 
had  any  teeth,  and  in  this  case  no  blue  line  was  apparent  in  the  gums 
("British  Medical  Journal,"  Jan.  14th,  1865,  p.  27). 

This  blue  line  is  not  due,  as  some  have  supposed,  to  a  deposit  of  the 
metal  on 'the  epithelium  cells,  but  to  the  formation  iu  the  minute  capilla- 
ries of  the  gums  of  a  sulphide  of  lead,  produced  by  the  action  of  sulphu- 
retted hydrogen  derived  from  the  fluids  of  the  mouth,  on  the  lead  cir- 
culating in  the  capillaries.  If  the  blue  line  be  examined  with  a  highly 
magnifying  lens,  it  will  be  seen  that  the  capillaries  are  dotted  with 
blackish  granules. 

The  subject  of  chronic  lead  poisoning  has  been  of  late  carefully  inves- 
tigated by  Heubel  ("  Virchow  und  Hirsch's  Jahresber.,"  1871,  vol.  i,  p. 
316).  The  bones  in  these  cases  were  found  to  contain  the  most  lead,  then 
the  liver  and  kidneys.  The  muscles,  blood,  and  intestines  contained  less 
than  other  parts,  even  than  the  brain  and  spinal  cord.  He  denies,  there- 
fore, what  Henle  asserts,  that  lead  has  a  special  affinity  for  muscle,  or  that 
the  poison  exerts  a  specific  action  on  the  pale  and  striated  muscular  fibres  ; 
nor  does  he  consider  that  the  colicky  pains  are  due  to  pressure  of  the  con- 
tracted muscular  fibres  on  the  ends  of  the  sensory  nerves.  The  constipa- 
tion and  diminution  of  urine  he  attributes  to  abnormal  irritation  of  the 
splanchnic  nerve;  whilst  the  muscular  atrophy  he  traces  to  the  general 
affinity  of  the  nerve  tissue  for  the  poison. 

Iodide  of  Potassium  is  regarded  by  many  as  the  great  remedy  iu  chronic 
lead-poisoning.  It  should  be  given  in  doses  of  from  five  to  ten  grains  three 
times  daily.     There  is,  however,  strong  reason  to  doubt  whether  this  treat- 
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merit  is  always  so  successful  as  many  seem  to  suppose.  Soluble  sulphates 
(sulphate  of  magnesia)  with  dilute  sulphuric  acid  (first  suggested  in  1831 
by  M.  Gendrin)  seem  the  most  efficacious  treatment  under  ordinary  cir- 
cumstances. The  use  of  purgatiyes  mixed  with  anodynes,  as,  for  example, 
opium  and  castor  oil,  has  proved  very  useful.  Some  recommend  a  full 
dose  of  a  laxative  salt  to  be  given  first,  followed  in  an  hour  by  the  opium. 
In  severe  cases  croton  oil  has  been  found  of  service.  Mercury  given  to 
salivation  has  been  said  to  have  relieved  the  colic  when  other  things  failed, 
but  the  authors  consider  this  to  be  bad  practice. 

In  the  advanced  state  of  the  disease,  when  the  dropped  hand  is  the 
prominent  symptom,  the  patient  must  entirely  give  up  business,  take  con- 
stant exercise  in  the  open  air,  and  be  allowed  a  generous  diet.  Friction 
and  electricity  may  be  used  with  advantage,  and  strychnia  given  internally 
has  proved  beneficial. 

Once  a  patient  has  suffered  from  lead  poisoning,  the  chances  are  that,  if 
he  is  exposed  to  similar  conditions,  he  will  have  a  repetition  of  the  disease. 
The  prophylactics,  therefore,  are  a  matter  of  great  importance. 

1st.  And  above  all,  great  cleanliness  must  be  observed.  Workmen, 
unfortunately,  are  not,  as  a  rule,  very  clean.  Frequent  bathing  and  wash- 
ing with  soap,  the  use  of  sulphurous  baths,  rinsing  the  mouth  out  from 
time  to  time  and  combing  the  hair  thoroughly,  should  never  be  neglected. 

2dly.  The  clothes  of  workmen  should  not  be  made  of  woollen  material, 
but  of  compact  linen  ;  these  should  be  washed  frequently  and  changed  for 
other  clothes  upon  leaving  the  workshop.  A  cap  should  be  worn  whilst 
at  work. 

3dly.  Xo  meals  or  food  should  be  allowed  to  be  eaten  in  the  workshop. 
Before  eating,  the  hands  should  be  well  washed,  the  nails  cleaned,  and  the 
teeth  brushed. 

4thly.  The  diet  should  be  easily  digestible.  Vinegar,  sour  beer,  and 
tart  wines  (such  as  are  often  drunk  on  the  Continent)  should  be  avoided. 
Fatty  foods  are  said  to  be  good. 

5thly.  Liebig  and  M.  Gendrin  advise  that  lemonade,  or  sugared  water 
acidulated  with  sulphuric  acid,  should  be  provided  for  the  work-people  as 
a  beverage  during  work  hours. 

6thly.  The  workshop  must  be  well  ventilated  with  free  currents  of  air, 
so  as  to  carry  away  floating  lead  particles.  All  the  operations  of  grinding 
in  "white  lead  factories"  should  be  conducted  under  water. 

7thly.  At  the  very  first  indication  of  lead-poisoning  the  work  must  be 
discontinued,  and  proper  treatment  at  once  adopted.  Medicine  should,  in 
all  cases,  be  occasionally  taken  by  the  workmen,  even  when  well,  in  order 
to  prevent  constipation  ;  and  for  this  purpose  sulphate  of  magnesia  is  to 
be  preferred  to  all  other  purgatives. 

Action  of  Water  on  Lead. 

It  is  of  importance  here  that  we  should  consider  carefully  the  action  of 
water  on  lead  in  connection  with  the  important  medical  question  of  chronic 
lead-poisoning. 

And  note — 

1st.  That  pure  distilled  water,  freed  from  any  dissolved  gases  by  boiling 
and  excluded  from  contact  with  air,  has  no  action  whatsoever  on  lead. 

2dly.  If  the  distilled  water  containing  its  customary  gases  be  brought 
into  contact  with  lead,  the  surface  of  the  water  not  being  exposed  to  the 
air,  the  lead  soon  becomes  dull  and  white,  but  the  action  of  the  water  on 
the  lead  is  very  temporary  and  limited. 
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3dly.  If  distilled  water,  or  any  pure  water,  such  as  raiu-water,  snow- 
water, or  the  water  of  some  rivers  and  springs,  be  allowed  to  act  upon  lead 
in  the  presence  of  air,  the  action  is  energetic,  and  the  lead  is  certain  to  be 
more  or  less  dissolved.  The  chemical  process  whereby  this  is  effected  is 
important.  An  oxide  of  the  lead  is  formed.  This  is  slightly  soluble  in 
water.  The  solution  then  absorbs  carbonic  acid  from  the  air.  The  carbonic 
acid  precipitates  the  lead  in  great  part  from  the  water  as  a  hydrated  oxy- 
carbonate  (PbO,  H.20,  PbC03).  When  this  is  precipitated  the  water  dis- 
solves fresh  oxide,  which  is  again  precipitated  by  the  water  absorbing  fresh 
carbonic  acid,  and  so  on.  Raiu-water,  therefore,  collected  in  leaden  pipes 
from  the  roofs  of  houses  is  not  unlikely  to  be  seriously  contaminated  with 
lead. 

4thly.  Certain  circumstances  modify  the  action. 

(a)  Circumstances  increasing  the  corrosive  action  of  water  on  lead. 

Such  for  example  as  the  presence  in  water  of  chlorides,  nitrates,  and 
nitrites. 

(/5)  Circumstances  decreasing  the  corrosive  action  of  water  on  lead. 

Such  as  the  presence  of  sulphates,  phosphates,  and  carbonates.  And 
for  this  reason  a  hard  water,  so  far  as  lead  is  concerned,  is  a  safe  water.  1 
part  of  sulphates  in  5000  parts  of  water  interferes  with,  if  not  entirely  pre- 
vents, the  action  of  the  water  upon  lead.  A  water,  such  as  is  supplied  to 
the  city  of  Loudon,  of  twelve  or  thirteen  degrees  of  hardness  before  and 
three  degrees  after  boiling,  is  absolutely  without  solutive  power  on  lead. 
In  uearly  all  town  waters  the  amount  of  carbonate  of  lime  present  is  suffi- 
cient to  prevent  injurious  action.  A  film  of  insoluble  basic  carbonate  is 
formed,  and  being  once  formed  protects  the  lead  from  further  corrosion. 
Spring  waters  may,  as  a  rule,  be  considered  without  action  on  lead  at  all. 

A  little  vegetable  matter  in  water  is  said  to  act  as  a  preservative,  as  in 
the  Scotch  lake  waters,  where  an  insoluble  lining  to  pipes  and  cisterns  is 
formed  by  its  combination  with  the  lead  oxide. 

5thly.  The  practical  conclusions  to  be  drawn  from  these  facts  are  that: 

(a)  Lead  should  not  be  used  at  all  for  the  storage  of  water.  Cisterns 
should  be  made,  if  required,  of  slate.  It  is  better,  however, 
not  to  store  water  in  private  houses  at  all.  The  distilled  waters 
of  aromatic  plants  should  never  be  kept  by  druggists  in  leaden 
vessels,  as  this  may  be  a  cause  of  accident. 

Qi)  Iron  or  earthenware  pipes  for  conveying  water  are  preferable  to 
lead. 

(r)  No  pump  should  have  a  lead  cover,  as  the  water  that  rises  by 
evaporation  is  very  pure  and  therefore  freely  dissolves  lead. 
This,  dropping  down  into  the  pump,  may  serve  to  contaminate 
the  water  of  the  well. 

(<5)  The  use  of  tinned  pipes  is  objectionable.  If  the  layer  of  tin  is 
not  perfect  in  every  point,  a  galvanic  action  is  likely  to  be  set 
up  and  the  solution  of  the  lead  hastened  accordingly.  The 
solder,  moreover,  used  in  leaden  cisterns  may  by  galvanic  ac- 
tion assist  the  solution  of  the  lead.  Even  impurities  in  the 
lead  itself  may  in  a  similar  manner  act  injuriously. 

6thly.  To  test  whether  a  water  has  any  action  upon  lead,  thoroughly 
clean  some  strips  of  lead  by  scraping  them  with  a  piece  of  glass,  and  place 
them  in  a  tumbler  full  of  water,  allowing  the  whole  to  be  freely  exposed 
to  the  air.  At  the  end  of  three  days  remove  the  pieces  of  lead  aud  pass 
sulphuretted  hydrogen  through  the  water  aud  observe  whether  any  black- 
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ening  of  the  water  results.     The  change  of  color  is  best  seen  by  standing 
the  glass  on  a  piece  of  white  paper  in  a  good  light. 

Action  of  Acids  on  Lead. 
It  is  important  to  notice  the  action  of  acids  on  lead. 

1.  Sulphuric  Acid. — A  trace  of  sulphuric  acid  added  to  distilled  water 
greatly  decreases  its  solutive  power. 

2.  Hydrochloric  Acid. — One  part  in  3000  of  water  largely  increases  the 
solvent  power  of  the  water. 

3.  Acetic  Acid. — One  part  in  10,000  of  water  largely  increases  the  sol- 
vent action,  provided  a  free  supply  of  air  be  maintained. 

4.  Citric  Acid  increases  the  solvent  action,  but  to  a  lesser  degree  than 
acetic  acid. 

5.  Tartaric  Acid  also  increases  the  solvent  action,  but  to  a  lesser  degree 
than  citric  acid. 

6.  Malic  Acid. — One  part  in  5000  of  water,  if  allowed  to  be  in  contact 
with  lead  for  one  hour,  will  show  a  marked  reaction  with  sulphuretted 
hydrogen. 

This  action  of  acids  on  lead  will  serve  to  explain  some  of  the  evil  effects 
that  have  resulted  from  the  storage  of  various  articles  of  food  in  leaden 
vessels  or  in  dishes  glazed  with  lead.  For  example,  milk  that  has  been 
kept  in  glazed  earthenware  pans  has  been  a  cause  of  lead  poisoning.  Rum 
being  preserved  in  leaden  vessels  was  proved  to  have  produced  an  epidemic 
colic  in  Jamaica.  AVine  being  placed  in  bottles  where  lead  shot  had  been 
used  for  cleaning  the  bottle,  and  the  shot  not  entirely  removed,  has  been  a 
cause  of  accident;  whilst  the  lead  colic  that  at  one  time  was  so  common 
in  Devonshire  was  clearly  traced  to  the  contamination  of  the  cider  with 
lead,  and  that  not  merely  caused  by  the  addition  of  a  lead  salt  in  order  to 
correct  acidity,  but  to  its  contact  with  metallic  lead  in  the  apparatus  used 
in  the  manufacture. 

And  here  it  may  be  mentioned  that  wines  were  formerly  much  adulter- 
ated with  lead  for  the  purpose  of  correcting  their  acidity.  The  "Colica 
Pictonum"  derives  its  name  from  the  sixteenth  century  outbreak  of  colic 
at  Poitou,  which  raged  for  sixty  and  more  years,  brought  about,  it  is  be- 
lieved, by  such  admixture.  This  method  of  sweetening  wines  is  not  adopted 
nowadays,  but  the  acetate  of  lead  has  been  and  is  still  used  for  the  purpose 
of  clarifying  not  only  wines  and  spirits,  but  also  sugar. 

Post-mortem  Appearances. 

Often  in  an  acute  case  no  well-marked  appearances  have  been  discov- 
ered. At  other  times  more  or  less  inflammation  of  the  intestinal  tract  has 
been  observed.  Sometimes  the  stomach  has  appeared  white,  as  if  corroded 
by  the  poison.     The  intestines  have  generally  been  found  contracted. 

As  regards  chronic  cases  there  is  nothing  definite  to  be  recorded,  save 
the  constriction  and  contraction  of  the  large  intestines,  and  the  flabby  and 
whitish  appearance  of  the  muscles  specially  affected.  They  may  even  be 
reduced  to  the  general  aspect  of  white  fibrous  tissue.  In  cases  where  con- 
vulsions have  preceded  death,  no  special  morbid  appearances,  such  as  we 
should  expect,  have  been  discovered  in  the  head. 

M.  Tanquerel,  after  an  elaborate  inquiry  into  the  post-mortem  appear- 
ances of  lead  poisoning,  concludes  that  the  pathological  phenomena  are 
not  caused  by  such  anatomical  changes  as  are  cognizable  by  the  senses. 
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Tests. 

1.  Sulphuretted  Hydrogen. 

Gives  in  neutral,  acid,  or  alkaline  solutions,  a  black  precipitate  (PbS). 
In  very  dilute  solutions  the  precipitation  of  the  sulphide  of  lead  may  be 
considerably  aided  by  heat.  The  precipitate  is  insoluble  in  caustic  alka- 
lies or  in  dilute  mineral  acids.     It  is  soluble  in  hot  hydrochloric  acid. 

To  further  test  the  precipitate,  boil  it  in  dilute  nitric  acid  for  fifteen 
minutes  (one  of  acid  to  four  of  water)  and  filter.  Test  the  filtrate  for  lead 
as  follows : 

(a)  Evaporate  a  drop  of  the  solution  to  dryness,  and  so  obtain  slender 

prismatic  crystals  of  nitrate  of  lead. 
(/?)  Iodide  of  potassium  gives  a  yellow  precipitate  (vide  2). 
(y)  Chromate  of  Potash  gives  a  bright  yellow  precipitate  (vide  6). 
(d)  Dilute  sxdphuric  acid  gives  a  white  precipitate  (vide  3). 

2.  Iodide  of  Potassium,. 

Gives,  in  solutions  neither  very  acid  nor  alkaline,  a  bright  yellow  pre- 
cipitate (Pbl2)  insoluble  in  excess  of  the  iodide;  soluble  in  caustic  potash, 
forming  a  clear  solution,  as  well  as  in  nitric  and  hydrochloric  acids;  spar- 
ingly soluble  in  cold  water;  soluble  to  a  slight  extent  in  boiling  water, 
from  which  it  is  reprecipitated  on  cooling  in  golden  six-sided  scales.  It 
is  less  soluble  in  water  containing  iodide  of  potassium  than  it  is  in  pure 
water. 

3.  Sulphuric  Acid  and  the  Soluble  Sulphates. 

Give  a  white  heavy  precipitate  of  sulphate  of  lead  (PbS04),  which  in 
dilute  solutions  subsides  somewhat  slowly. 

The  precipitate  is  insoluble  in  dilute  nitric  acid,  but  is  soluble  in  boil- 
ing hydrochloric  acid  and  in  a  large  excess  of  potash  and  soda. 

(Note. — Sulphuric  acid  also  precipitates  baryta  and  strontia,  but  PbS04 
may  be  known  either  by  its  turning  black  when  touched  with  sulphide  of 
ammonium,  or  when  mixed  with  carbonate  of  soda  and  heated  on  charcoal 
with  the  blowpipe,  by  its  yielding  a  globule  of  metallic  lead.) 

4.  Hydrochloric  Acid  and  Soluble  Chlorides. 

Give  a  white  precipitate  with  strong  solutions  of  lead  salts,  the  precipi- 
tate being  sparingly  soluble  in  water  (1  in  120),  but  soluble  in  hot  hydro- 
chloric acid. 

(Note. — Hydrochloric  acid  also  gives  a  white  precipitate  with  solutions 
of  silver  and  suboxide  of  mercury.  Both  of  these  are  quite  insoluble  in 
wTater.     The  one  may  be  known  from  the  other  as  follows : 

Add  to  the  precipitate  a  solution  of  ammonia. 

The  Lead  Chloride  is  insoluble  and  is  not  altered  in  color. 

The  Silver  Chloride  is  perfectly  soluble. 

The  Mercurous  Chloride  turns  black.) 

5.  Zinc  Test  (the  Lead  tree). 

(a)  Suspend  by  a  thread  of  silk  a  piece  of  pure  zinc  in  a  lead  solution, 
when  metallic  lead  will  be  deposited  upon  the  zinc. 

(/J)  Put  the  lead  solution  into  a  platinum  capsule,  acidulate  it  with 
acetic  acid,  and  touch  the  platinum  through  the  lead  solution  with  a  piece 
of  zinc,  when  metallic  lead  will  be  thrown  down  on  the  platinum,  and  may 
be  tested  accordingly. 
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6.  Chromate  of  Potash. 

Gives,  in  neutral  solutions,  a  bright  gamboge-yellow  amorphous  precipi- 
tate of  Chromate  of  Lead,  which  is  insoluble  in  acetic  acid,  is  very  soluble 
in  caustic  potash,  and  is  blackened  when  acted  upon  by  sulphide  of  am- 
monium. 

7.  Oxalate  of  Ammonia. 

Gives,  in  neutral  solutions,  a  white  precipitate  of  oxalate  of  lead,  which 
is  soluble  in  nitric  acid,  insoluble  in  acetic  acid,  blackened  by  sulphide  of 
ammonium,  and  yields  a  metallic  bead  when  heated  on  charcoal  with  the 
blowpipe. 

8.  Alkaline  Carbonates. 

Give  a  white  amorphous  precipitate,  insoluble  in  excess  of  the  precipi- 
tant, but  soluble  in  potash  and  soda  and  in  nitric  and  acetic  acids. 

9.  Lead  solutions  also  give  white  precipitates,  with  potash,  ammonia, 
and  ferrocyanide  of  potassium,  and  a  yellow  precipitate  soluble  in  ammo- 
nia with  ferricyanide  of  potassium. 

10.  All  lead  salts  mixed  with  carbonate  of  sodium  and  heated  on  char- 
coal in  the  reducing  flame  of  the  blowpipe,  are  reduced  to  a  malleable 
metallic  bead  of  the  metal  surrounded  more  or  less  by  a  ring  of  yellow 
oxide. 

Toxicological  Analysis. 

A.  (a)  In  conducting  a  toxicological  inquiry,  treat  the  contents  of  the 
stomach  and  any  tissues  to  be  examined,  previously  well  broken  up  in  a 
mortar,  with  sufficient  water  to  filter  easily  ;  acidulate  with  nitric  acid,  boil 
for  a  few  minutes,  filter,  and  treat  the  filtrate  with  washed  sulphuretted 
hydrogen. 

But  it  must  not  be  forgotten  that  the  lead  salt  may  be  present  in  an  in- 
soluble form  from  its  having  been  precipitated  either  by  the  several  anti- 
dotes administered,  or  by  the  casein,  albumen,  etc.,  normally  present.  Pro- 
ceed now  as  follows : 

(,S)  Incinerate  all  the  materials  on  the  filter-paper  in  a  porcelain  cap- 
sule. Dissolve  the  ash  by  heat  in  dilute  nitric  acid,  filter,  and  pass  sul- 
phuretted hydrogen  through  the  filtrate. 

The  black  precipitate  must  now  be  proved  to  be  lead  by  the  several  tests 
already  described. 

If  an  alkaline  sulphate  has  been  given  as  an  antidote,  a  white  precipi- 
tate of  sulphate  of  lead  may  be  found  in  the  stomach.  This  should  be 
collected,  boiled  in  pure  caustic  potash  (taking  care  it  is  itself  free  from 
lead),  and  the  solution  tested  with  sulphuretted  hydrogen. 

B.  The  contents  of  the  stomach  and  the  tissues  may  be  boiled  with  a 
little  carbonate  of  soda,  and  filtered.  Add  a  little  acetic  acid  to  the 
residue  on  the  filter,  and  wash  with  water.  Put  these  washings  and  the 
filtered  liquid  together,  pass  sulphuretted  hydrogen  through  it,  collect  the 
sulphide,  and  weigh. 

(C.)  The  process  of  Fresenius  and  also  Dialysis  have  been  recommended 
by  some  for  the  recovery  of  the  poison. 

(D.)  In  the  case  of  sweetmeats  suspected  of  being  colored  with  lead, 
slightly  moisten  them  with  water  and  put  them  on  a  plate,  placiug  in  the 
centre  a  little  capsule  containing  a  drachm  or  two  of  sulphide  of  ammo- 
nium, and  cover  the  whole  over  with  a  tumbler.  If  lead  be  present  the 
sweetmeats  will  after  a  short  time  be  found  to  be  blackened  by  the  sul- 
phuretted hydrogen  evolved. 
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(E.)  To  examiue  water  for  lead,  two  clear  white  pint  bottles  should  be 
taken  and  filled  with  the  water  to  be  examined.  Through  the  one  washed 
sulphuretted  hydrogen  should  be  passed  for  some  time,  and  the  color 
should  then  be  examined,  by  comparison  with  the  water  in  the  other  bottle 
in  a  good  light,  to  see  whether  any  blackening  effect  has  been  thereby 
produced. 

Quantitative  Estimation. 

To  estimate  lead  quantitatively  we  precipitate  it  as  a  sulphide: 

If  a  liquid,  evaporate  to  dryness,  expose  to  a  red  heat  with  charcoal  and 
carbonate  of  soda  (black  flux),  dissolve  in  nitric  acid,  dilute,  neutralize 
with  ammonia  and  precipitate  with  sulphuretted  hydrogen,  collect,  dry, 
and  weigh. 

100  grains  of  PbS  =    93.31  of  PbO  (Litharge). 
"     =  107.53  of  PbC03. 
"     =  138.49  of  Pb2N03. 
"  "     =  158.37  of  crystallized  acetate  of  lead. 

100  grains  of  PbS04  =  125.00  of  acetate  of  lead. 

Cases  of  Poisoning  by  the  Salts  of  Lead. 

(I.)  ACETATE  OF  LEAD. 

CASE  1.— "Lancet,"  August  25th,  and  May  5th,  1849,  p.  205  (Dr.  Norris).  The  Stourbridge  case. 
Thirty  pounds  of  acetate  oflead  by  mistake  for  alum  mixed  with  seventy  or  eighty  sacks  of  corn. 

Symptoms. — No  deaths.  Blue  line  observed  in  gums  in  nearly  all  the  cases  (over  one  hundred  and 
twenty);  salivation  in  several  cases;  pains  in  the  loins  very  frequent. 

Result. — Recovery. 

CASE  2— "Medical  Times  and  Gazette,"  March  20th,  1858,  p.  296  (Dr.  Leared).  Male.  One  ounce 
dissolved  in  water. 

Symptoms. — Vomiting  in  a  quarter  of  an  hour  and  purging  in  three-quarters;  constipation. 
Result. — Recovery. 

CASE  3.—"  Medical  Times,"  December  26th,  1840,  p.  149.    Female.    About  six  hundred  grains. 
Symptoms. — Immediate  fainting,  convulsions,  and  vomiting;  a  large  quantity  of  urine  was  passed, 
and  found  by  Orfila  to  contain  a  large  quantity  oflead.     No  cerebral  symptoms  or  numbness. 
Result. — Recovery. 

CASE  4.—"  Medical  Times,"  September  13th,  1865,  p.  471.     Female :  set.  24.     Sss. 
Symptoms. — Immediate  burning  pain   in   stomach,  and  sickness;    mouth  became  white  ;  carotids 
pulsated  violently. 
Result. — Recovery. 

CASE  5.— "Provincial  Medical  Journal,"  April,  1S46  (Mr.  Gorringe).    (1)  Female.    Sj. 
Symptoms. — Vomiting;  pain.    Suffered  for  more  than  a  year  from  dyspepsia. 
Result. — Recovery. 

CASE  6.—"  Provincial  Medical  Journal,"  April,  1846  (Mr.  Gorringe).    (2)  Female.     Sj. 
Result. — Recovery. 

CASE  7.—"  Lancet,"  April  4th,  1846,  p.  384.    Sixty  grains. 

Symptoms — No  paralysis. 

Result. — Recovered  in  three  weeks. 

CASE  8. — "Transactions  of  the  College  of  Physicians,  London,"  vol.  iii,  p.  426  (Sir  George  Baker). 
Male:  adult:  5j,  taken  in  two  doses. 

Symptoms. — In  five  hours  great  pain  ;  vomiting  ;  delirium. 

Result. — Recovery. 

CASE  9.— "Bulletin  de  la  Soc.  Roy.  de  Med.,"  1840,  vol.  vi,  p.  283.    Female  •  adult.    3j. 

Symptoms. — No  bad  symptoms.     Lead  found  in  urine. 

Result. — Recovery. 

CASE  10.— "London  Medical  Repository,"  1824,  vol.  iii,  p.  37  (Mr.  Iliff). 

Symptoms. — Pain,  rigidity,  numbness,  lasting  for  some  days.  At  first  there  was  vomiting  and 
colic. 

Result. — Recovery. 
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(II.)  GOULARDS  EXTRACT     STJBACETATE  |. 

CASE  11. — "  Lancet,"  January  14th,  1860  (Dr.  Aldis).    Female :  set.  21.    Three-quarters  of  a  pint. 
Symptoms. — Great  agony;  muscles  of  belly  drawn  inwards;  trembling  of  hands;  no  vomiting  or 
purging,  but  desire  to  vomit ;  great  thirst. 
Result. — Recovery. 

CASE  12. — "Lancet,"  March  3d,  1838.    Male:  adult.    Taken,  believing  it  to  be  wine. 
Symptoms. — On  the  third  day  severe  colic,  loss  of  voice,  locked  jaw,  and  convulsions. 
Result. — Death  on  third  day. 

CASE  13.— "Journal  Universel,"  vol.  xx,  p.  3-51.    Male:  adult.    Dose  (?). 
Symptoms. — Severe  colic  on  third  day. 
Result. — Death  in  three  days. 

(HI.)  LITHARGE. 

CASE  14.—"  Lancet,"  May  24th,  1873,  p.  733.    Female :  set.  30.    Two  tablespoonfuls  of  litharge  to 
bring  on  menses. 
Symptoms. — No  poisonous  symptoms  of  any  kind. 
Result. — Recovery. 

(IV.)  RED  LEAD. 

CASE  15.— "Guy's  Hospital  Reports,"  October,  1850,  p.  209.    Female:  adult.     SijJ^. 

Symptom*. — No  symptoms  for  nine  hours. 

Result. — Recovered  in  twelve  days. 

CASE  16. — "  Lancet,"  1870,  vol.  i,  pp.  428  and  495  (Dr.  H.  S.  Taylor).  A  series  of  cases  caused  by 
some  beer  made  at  a  brewery  where  a  quantity  of  red  lead  had  been  accidentally  left  in  one  of  the 
brewing  utensils. 

Result. — One  fatal  case. 

(V.)  CARBONATE  OF  LEAD. 

CASE  17.—"  Lancet,"  October  26th,  1844,  p.  144  (Mr.  Snow).  Male :  set.  5.  Piece  of  white  lead  size 
of  a  marble. 

Symptoms. — Hadpain  and  costiveness  for  three  days.  On  the  third  day  vomiting  came  on.  The 
body  became  covered  with  petechia;;  gums  tense  and  very  white.    Died  in  ninety  hours. 

Result. — Death  in  ninety  hours. 

Post-mortem. — Quantity  of  bloody  fluid  in  pericardium;  lungs  engorged;  liver,  heart,  and  kidneys 
soft  and  flabby;  stomach  intensely  inflamed;  intestines  natural.     Lead  not  found. 

CASE  18.— Casper's  "Wochenschrift,"  No.  36,1844;  "Medical  Times,"  August  16th,  1845,  p.  390. 
Male  :  set.  20.     5v  to  5vj  in  mistake  for  chalk. 

Symptoms. — Vomiting  and  pains  in  a  few  hours.    Severe  thirst  and  constipation. 

Result. — Recovery. 

CASE  19.— "Medical  Times,"  February  23d,  1839,  p.  786  (Mr.  R.  Cross).  Female:  set,  33.  5vj  to 
Sviij. 

Symptoms. — Symptoms  set  in  in  five  hours.    Sulphate  of  magnesia  administered. 

Result.— Recovery. 

CASE  20.— "Christison,"p.  552  (Dr.  Ogsten).    Female.    3j. 

Symptoms  — No  effect. 

Result. — Recovery. 

CASE  21.— "Christison,"  p.  552  (Mr.  Cross).     Female.     3vj. 

Symptoms. — Violent  symptoms  for  eight  hours. 

Result. — Recovery. 

MANGANESE. 

(Mn  =  55.) 

This  metal  is  widely  diffused.  Its  attraction  for  carbon  is  so  very  great 
that  it  is  difficult  to  obtain  it  in  a  pure  state.  It  is  a  hard,  brittle,  gray, 
and  feebly  magnetic  metal.     The  mauganates  are  all  colored. 

Preparations  of  manganese  have  been  proposed  and  used  in  medicine. 
The  sulphate,  in  doses  of  from  60  to  120  grains,  is  said  to  have  a  purga- 
tive effect,  and  to  increase  the  excretion  of  bile.  Its  value  in  cases  of 
anaemia  is,  however,  very  doubtful.  It  colors  the  fseces  pink  or  golden 
yellow. 

Manganese  is  a  feeble  poison.    A  drachm  proved  fatal  to  a  rabbit  in  an 
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hour.  Twelve  grains  injected  into  the  jugular  vein  of  a  dog  killed  it  in 
five  days,  the  stomach,  liver,  and  duodenum  being  found  inflamed.  Hiine- 
feld  found  manganic  acid  might  be  given  to  a  rabbit  for  two  or  three  days, 
in  doses  of  ten  or  fifteen  grains,  without  producing  any  effect  except  an 
increased  flow  of  urine.  The  liver,  however,  on  analysis,  yielded  man- 
ganese. Dr.  Couper,  of  Glasgow,  has  asserted  that  manganese  is  an 
insidious  poison  and  induces  paraplegia,  whilst  on  the  other  hand,  Dr. 
Thomson,  of  Glasgow,  states  that  an  ounce  of  the  sulphate  is  a  safe  laxative. 

Tests. 

1.  Sulphide  of  Ammonium  gives  a  buff-colored  precipitate  (MnS),  soluble 
even  in  acetic  acid. 

2.  The  Alkalies  give  a  white  precipitate  of  hydrated  oxide  (MnII02), 
which  becomes  brown  from  the  formation  of  Mn2H04. 

3.  Mixed  with  sodium  carbonate  and  heated  on  platinum-foil  in  the 
oxidizing  flame  of  the  blowpipe,  a  fusible  mass  of  a  green  color  is  produced 
(Na2Mn04). 

4.  Heated  in  a  borax  bead  in  the  oxidizing  flame  of  the  blowpipe,  a 
magnificent  amethyst-red  bead  is  formed. 

MERCURY. 

(Symbol  Hg— Atom.  wt.  200  ;  Sp.  gr.  at  0°  13.596  ;  of  Vapor  6.976 ; 
Melting  Pt.  39°  C;  Boiling  Pt.  350°  C.) 

Mercury  is  the  only  metal  liquid  at  ordinary  temperatures.  It  is  ex- 
tracted from  a  red  ore  called  cinnabar  (HgS).  It  is  attacked  by  all  the 
haloid  elements,  and  dissolves  most  of  the  metals,  except  iron  and  platinum. 
It  is  dissolved  by  hot  nitric  and  sulphuric  acids ;  whilst  hydrochloric  acid 
has  no  action  upon  it.  It  volatilizes  at  all  temperatures  above  4°  Cent., 
and  boils  at  350°  Cent.,  when  it  passes  off  unchanged.  When  pure  it  is 
not  tarnished  by  exposure  to  air,  but  if  kept  at  a  temperature  of  300°  it 
slowly  absorbs  oxygen  and  becomes  converted  into  the  red  oxide. 

Mercury  is  not  a  constituent  of  the  human  body,  nor  is  it  a  poison  ex- 
cept it  becomes  oxidized.  If  the  vapor  be  breathed,  or  if  it  be  applied  in 
a  finely-divided  state  to  an  ulcer  or  to  the  abraded  skin,  or  even  to  the 
sound  skin,  as  happens  with  those  who  are  engaged  in  mining  the  metal, 
then  the  various  symptoms  indicative  of  mercurial  poisoning  may  be  pro- 
duced ("Lancet,"  Jan.  11th,  1868,  p.  68).  In  all  these  cases,  however, 
the  action  is  not  produced  by  the  pure  metal,  but  by  oxidized  products. 
The  blue  pill  and  blue  ointment  of  the  Pharmacopoeia,  both  of  which  are 
made  with  the  metal,  are  always  found  to  contain  more  or  less  of  an  oxide. 
Thus  the  "  blue  ointment"  has  more  than  once  proved  fatal  to  sheep  from 
its  being  used  as  a  wash  for  the  fly,  and  moreover,  no  doubt  more  or  less 
impregnates  the  flesh,  thereby  rendering  it  unfit  for  food.  In  all  samples 
of  "  Hyd.  c  Cret."  some  of  the  mercury  will  be  fouud  to  have  become 
oxidized,  and  for  this  reason  gray  powder  is  a  somewhat  uncertain  prep- 
aration, as  the  amount  of  the  oxide  formed  varies  considerably  according 
to  the  length  of  time  it  has  been  made,  and  the  extent  to  which  it  has 
been  exposed  to  air  and  sunlight. 

This  fact  may  be  important  in  explaining  some  anomalous  cases  that 
are  on  record  of  poisoning  from  "  Hyd.  o  Cret."  and  from  other  mercurial 
preparations. 

The  most  important  compound  of  mercury  from  a  medico-legal  point  of 
view,  is  corrosive  sublimate.  We  must  therefore  deal  with  this  in  some 
detail.     Other  preparations  have  from  time  to  time  been  used  for  criminal 
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purposes,  and  these  we  shall  briefly  notice.  We  append  a  table  of  some 
of  the  mercurial  salts,  many  of  which,  however,  are  of  but  little  interest 
or  importance  toxicologically. 

Mercuric  Chloride,  or  Perchloride  of  Mercury  (Cor-  j  tt^i 
rosive  Sublimate),  .         .         .         .         .         .  j      °     r 

Mercurous  Chloride  or  Subchloride  of  Mercury  (Cal- j  tt  pi 
omel), j 

Ammonio-Chloride  of  Mercury  (White  Precipitate),     NH2Hg"Cl. 

Mercuric  Oxide  (Red  Precipitate),  ....     HgO. 

Mercurous  Oxide  (Black), Hg20. 

Mercuric  Sulphate,  .......     HgSOr 

Mercurous  Sulphate,         ......     Hg2S04. 

Mercuric  Oxysulphate  (Turpeth  Mineral),         .         .     Hg302S04. 

Mercuric  Sulphide  (Vermilion),         .         .         ...     HgS. 

iEthiops  Mineral — Mixture  of  Sulphide  of  Mercury  \ 
and  Sulphur,         .         .         .         .         .         .         .  j 

Mercuric  Nitrate, Hg2N032H20. 

Mercurous  Nitrate,  .......     HgN03. 

Mercuric  Iodide  (Red  Iodide), ..'...     Hgl2. 

Mercurous  Iodide  (Green  Iodide),     ....     Hgl. 

Mercuric  Cyanide,    .         .         .         .         .         .         .     HgCy2. 

Mercurous  Chromate,        ......     Hg2Cr04. 

Corrosive  Sublimate  or  Mercuric  Chloride  (HgCl2). 
(Bichloride,  Chloride,  Oxymuriate,  Perchloride.) 

It  is  prepared  by  subliming  a  mixture  of  common  salt  and  mercuric 
sulphate. 

It  is  a  powerful  antiseptic.  Wood  and  canvas  are  often  soaked  in  a  so- 
lution of  the  salt  on  account  of  its  preservative  power.  It  is  used  in  the 
preservation  of  skins,  for  the  destruction  of  vermin  in  man  and  animals, 
and  also  as  a  medicine  for  syphilis,  etc. 

It  is  met  with  both  as  a  white  powder  and  in  a  crystalline  form  (rhom- 
bic prisms),  the  crystals  being  permanent  in  the  air.  It  has  no  smell,  but 
its  taste  is  intensely  metallic.     It  has  a  specific  gravity  of  6.6. 

Heated  on  platinum-foil  it  melts,  and  at  a  temperature  of  93.3°  Cent, 
it  sublimes  in  the  form  of  stellate  crystals.  At  295°  Cent,  it  boils,  no 
residue  being  left  on  the  foil.  This  complete  volatilization  is  likewise 
characteristic  of  ammonia  salts,  of  oxalic  acid,  and  of  arsenious  acid.  Its 
solubility  in  various  liquids  is  as  follows : 

9  grains  of  corrosive  sublimate  dissolves  in  100  of  water  (10°  Cent.). 
48     "  "  "  "  100  of  water  (100°  Cent.). 

30     "  "  "  "  100  of  alcohol. 

35     "  "  "  "  100  of  ether. 

1     "  "  "  "  1700  of  chloroform. 

It  is  decomposed  by  the  fixed  alkalies.  It  is  not  acted  upon  by  sulphu- 
ric acid,  but  is  soluble  in  nitric  and  hydrochloric  acids.  Albumen,  fibrin, 
casein,  gluten,  gelatin,  tannic  acid,  etc.,  decompose  and  precipitate  it  when 
in  solution.  Its  solution  or  the  crystals  formed  by  evaporation  or  sublima- 
tion are  turned  black  by  sulphide  of  ammonium,  scarlet  by  iodide  of  potas- 
sium, yellow  by  caustic  potash  or  soda,  and  black  by  chloride  of  tin.     If 
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heated  with  three  or  four  times  its  bulk  of  carbonate  of  soda  the  metal  is 
reduced. 

Its  solution  in  water  is  feebly  acid  to  litmus-paper. 

Symptoms,  Dose,  etc. 

The  symptoms  in  an  acute  case  of  mercurial  poisoning  set  in  very  soon, 
and  in  many  cases  immediately  after  the  poison  has  been  swallowed,  the 
interval  at  most  being  only  a  few  minutes.  An  intensely  nauseous  metal- 
lic taste  and  a  fiery  burning  pain  from  throat  to  stomach  are  the  first 
symptoms.  The  tongue  and  mouth  appear  white  and  shrivelled,  as  if 
washed  with  a  solution  of  caustic  silver,  and  the  face  flushed  and  intensely 
anxious.  The  other  symptoms  usually  observed,  are  difficulty  in  breathing, 
a  small  thready  pulse,  abdominal  swelling  and  pain,  which  is  generally 
greatly  increased  on  pressure  (although  curiously  pain  is  sometimes  absent), 
intense  thirst,  vomiting  of  white  stringy  or  bloody  mucus,  bloody  stools, 
cold  and  clammy  skin,  and  a  more  or  less  complete  suppression  of  urine. 
Salivation  sometimes  sets  in  about  the  third  day,  although  in  acute  cases 
this  is  not  an  invariable  symptom.  Death  is  sometimes  rapid  from  col- 
lapse, sometimes  accompanied  with  convulsions,  whilst  at  other  times  there 
is  complete  and  intense  coma  from  which  the  patient  never  rallies. 

The  symptoms  of  poisoning  by  corrosive  sublimate  may  be  diagnosed 
from  those  of  arsenic  by  : 

1.  Their  commencing  sooner  after  the  poison  is  swallowed. 

2.  The  intensely  metallic  taste  of  corrosive  sublimate. 

3.  The  intense  burning  produced  in  the  throat  and  gullet. 

4.  The  greater  frequency  of  blood  in  the  vomit  and  stools. 

It  is  a  more  actively  poisonous  drug  than  arsenic,  because  it  is  more 
soluble  and  has  more  powerful  chemical  reactions  on  animal  structures. 

Three  grains  is  the  smallest  quantity  that  has  proved  fatal.  A  case  of 
five  grains  destroying  life  is  recorded.  Recovery  has  taken  place  after 
eighty  grains.  Children  are  less  susceptible  to  its  action  than  adults,  the 
reverse  being  the  case  with  opium.  We  are  disposed  to  doubt,  without 
much  better  verification  than  we  at  present  possess,  the  stories  of  men  who 
are  said  to  have  acquired  a  habit  of  eating  corrosive  sublimate  until  they 
could  take  a  drachm  of  it  daily.  So  runs  the  story  of  the  celebrated 
Turk.     Its  external  application  has  proved  fatal. 

Death  has  been  as  rapid  as  half  an  hour,  whilst  it  has  been  delayed  for 
sixteen  days.     From  three  to  six  days  is  the  average. 

Treatment. 

White  of  egg  in  milk,  or  else  wheat  flour  mixed  with  milk,  should  be 
given  immediately.  The  white  of  one  egg  is  said  to  be  able  to  neutralize 
four  grains  of  corrosive  sublimate  (Dr.  Peschier).  It  has  been  stated  that 
too  mufch  albumen  may  be  given,  the  compound  formed  being  soluble  in 
excess  ("Lancet,"  May  18th,  1844,  from  the  "Dublin  Journal").  The 
author's  experiments  do  not  confirm  this  opinion. 

Vomiting  should  be  encouraged  by  emetics.  A  mixture  of  iron  filings 
and  gold-dust  has  been  recommended.  By  this  means  the  mercury  is  said 
to  be  reduced.  Supposing  the  antidote  worth  anything,  it  is  not  often 
likely  to  be  at  hand  when  wauted.  If  salivation  is  troublesome,  gargles 
of  alum  and  chlorate  of  potash  must  be  employed.  The  after  treatment 
will  depend  on  the  symptoms,  but  white  of  egg  in  milk  should  be  admin- 
istered two  or  three  times  daily  for  some  few  weeks. 
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Chronic  Mercurial  Poisoning. 

The  symptoms  of  chronic  poisoning,  known  as  shaking  palsy,  mercurial 
tremors,  etc.,  occurring  in  those  engaged  in  handling  mercurial  compounds, 
or,  in  those  exposed  to  the  fumes  of  mercury,  vary  somewhat  in  detail,  but 
are  tolerably  constant  in  their  leading  characteristics.  The  time  when  the 
symptoms  set  in,  is  as  variable  as  their  duration.  They  will  probably  com- 
mence by  the  person  complaining  of  debility,  nausea,  and  vomiting,  with 
frequently  recurring  colicky  pains,  and  a  constant  and  disagreeable  coppery 
taste  in  the  mouth.  It  will  be  noticed,  moreover,  that  the  breath  of  the 
patient  is  fetid,  the  breathing  difficult,  the  act  of  swallowing  an  effort,  whilst 
there  may  be  a  constant  hacking  cough  with  occasional  spitting  of  blood. 
Sooner  or  later  salivation  or  ptyalism  will  become  the  prominent  symptom, 
the  tongue  and  gums  becoming  red,  swollen,  and  ulcerated.  It  must,  how- 
ever, be  remembered  that  many  thiugs  produce  salivation  besides  mercury,. 
and  hence  we  must  never  be  hasty  in  drawing  conclusions  from  this  symp- 
tom alone.  Bromine  ("Edinburgh  Medical  and  Surgical  Journal,"  July, 
1842),  arsenic  ("  London  Medical  Gazette,"  16),  antimony,  lead  (Christi- 
son,  p.  514),  prussic  acid  ("Medical  and  Physiological  Journal,"  vol.  46, 
pp.  359  and  363),  nux  vomica  ("London  Medical  Repository/'  19,  p.  448)r 
as  well  as  gold,  cantharides,  digitalis,  conium,  belladonna,,  opium,  and  par- 
ticularly iodide  of  potassium,  have  all  been  known  at  times  to  produce  sali- 
vation ("Lancet,"  Sept.  3d,  1842,  p.  807).  Mercurial  ptyalism,  however, 
is  peculiar  in  two  respects,  viz.,  the  extreme  fetor  of  the  breath,  and  the 
painful  sponginess  of  the  gums.  If  any  question  exists,  however,  as  to  the 
cause  of  the  salivation,  all  doubt  can  be  set  at  rest  by  examining  the 
saliva,  where,  if  it  be  due  to  mercury,  the  metal  is  sure  to  be  discovered. 

Not  unfrequently  has  cancrum  oris  following  some  debilitating  disease 
in  ill-cared  for  children,  been  explained  by  parents  as  due  to  mercurial 
salivation  ;  and  as  very  possibly  the  doctor  may  have  administered  a  dose 
of  some  preparation  of  mercury  as  a  mild  laxative,  the  charge  may  seem, 
to  the  outside  world  to  have  some  weight.  A  dark  red  line  in  chronic 
mercurial  poisoning  may  often  be  observed  in  the  gums,  and  sometimes 
also  a  blue  line,  not  unlike  that  produced  by  the  action  of  lead.  This,, 
however,  is  by  no  means  a  constant  symptom.  The  teeth,  too,  according 
to  Dr.  Guy,  are  often  very  brittle. 

Another  well-marked  symptom  of  chronic  poisoning  is  the  trembling, 
and  convulsive  movements  of  the  limbs  (mercurial  tremors),  attacking  in. 
the  first  instance  the  upper  extremities,  then  extending  to  the  lower,  walk- 
ing thereby  being  rendered  difficult.  By  leaving  off  work,  and  by  active 
and  appropriate  treatment,  such  as  great  attention  to  cleanliness  and  the 
internal  administration  of  white  of  egg,  the  patient  may  possibly  recover,, 
but  on  the  other  hand  severe  cases  occur  where  death  results  from  an  in- 
tense exhaustion,  accompanied  by  gangrene  of  the  mouth  and  other  severe 
symptoms. 

In  looking-glass  manufactories,  where  it  is  common  for  the  work-people 
to  suffer  from  symptoms  of  mercurial  poisoning,  Dr.  Meyer  recommends 
as  an  excellent  prophylactic  the  sprinkling  the  workshop  every  evening 
freely  with  ammonia  after  the  day's  work  is  done  ("Lancet,"  April  26th, 
1873,  p.  601). 

We  may  further  notice  that  one  ease  is  recorded  where  metallic  mercury 
was  given,  but  without  result,  to  produce  abortion  ("Lancet,"  March  8th, 
1873,  p.  339),  whilst  mercurial  tremors  were  produced  by  the  action  of 
the  metal. 
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Experiments  on  Animals. 

The  experiments  on  animals  are  important,  and  may  be  thus  summa- 
rized : 

1.  Six  to  twenty  grains  of  corrosive  sublimate  inserted  into  the  stomach 
of  rabbits  and  cats,  killed  them  in  from  five  to  twenty-five  minutes,  insen- 
sibility being  produced  in  a  few  minutes,  and  afterwards  convulsions 
(Orfila). 

2.  The  local  action  of  the  poison  on  the  living  stomach  is  similar  to  its 
action  when  applied  to  the  dead  stomach,  the  tissue  being  rendered  thereby 
gray  and  brittle. 

3.  When  the  chest  was  opened  directly  after  death,  the  heart  was  found 
motionless  or  contracting  but  feebly,  whilst  the  blood  in  the  left  side  was 
arterial  (Sir  B.  Brodie). 

4.  Doses  of  three,  four,  or  five  grains  cause  death,  when  applied  to  a 
wound,  in  from  two  to  five  days.  Dysenteric  symptoms  usually  occur, 
inflammation  or  even  ulceration  of  the  stomach  and  rectum  being  noticed 
after  death.  The  lungs  and  the  heart  are  generally  inflamed  (Orfila  and 
Smith). 

5.  The  inflammation  of  the  lungs  and  the  inflammation  of  the  stomach 
and  rectum  is  even  more  marked  when  the  poison  is  injected  into  the  blood. 
Death  after  this  form  of  administration  is  sometimes  very  rapid  (Gaspard). 

Post-mortem  Appearances. 

The  abdomen  is  generally  very  tympanitic.  The  salivary  glands  will 
be  found  enlarged,  and  saliva  trickling  from  the  mouth.  The  tongue  is 
frequently  shrivelled,  the  papillae  at  the  base  being  enlarged  and  very 
prominent. 

The  mucous  membrane  of  the  mouth  and  throat  frequently  has  a  gray- 
ish-white appearance,  whilst  at  other  times  it  is  found  to  be  intensely  in- 
flamed and  even  corroded.  Where  there  has  been  salivation,  the  parts 
may  even  be  in  a  state  of  slough.  The  stomach  is  often  covered  with  a 
slate-colored  precipitate  of  finely  divided  mercury  (Plate  II),  or  if  putre- 
faction has  commenced,  with  a  black  deposit  of  the  sulphide.  Sometimes, 
however,  it  is  intensely  inflamed,  the  inflammation  being  greater  than  that 
found  even  in  arsenical  poisoning.  Perforation  is  rare.  The  intestines 
generally  are  much  congested,  and  so  also  are  the  whole  urinary  organs, 
the  bladder  being  often  empty  and  contracted. 

Dr.  Byasson  has  examined  with  great  care  the  time  it  takes  for  a  solu- 
ble mercurial  salt,  introduced  into  the  stomach,  to  get  into  the  urine,  saliva, 
and  sweat.  Corrosive  sublimate  he  found  takes  two  hours  to  reach  the 
urine,  and  four  hours  to  reach  the  saliva.  He  never  found  it  in  the  per- 
spiration. Twenty-four  hours  after  it  has  been  taken  he  regards  its  elim- 
ination as  complete  ("Robin's  Journal  d'Anatomie  et  de  Physiologie"). 

(See  an  extraordinary  account  of  metallic  mercury  being  found  in  the 
bones  after  death  by  corrosive  sublimate,  to  such  an  extent  that  it  was 
possible  to  shake  out  globules  of  the  metal  by  striking  the  bone  on  the 
table ;  "  Lancet,"  Sept.  20th,  1873,  p.  429.) 

Tests. 

All  the  salts  of  mercury  are  volatile ;  they  are  all  reduced  when  heated 
with  protochloride  of  tin,  and  they  all  yield  a  sublimate  of  metallic  mer- 
cury when  heated  in  a  glass  tube  with  carbonate  of  soda. 

1.  With  proto-salls,  such  as  calomel  (HgCl)  — 
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(a)  Potash,  soda,  and  lime,  give  a  black  precipitate  (Hg20). 

(/?)  Sulphuretted  Hydrogen  and  sulphide  of  ammonium  give  a  black  pre- 
cipitate (Hg2S). 

(j)  Hydrochloric  Acid  gives  a  white  precipitate  (HgCl),  whicb  is 
turned  black  by  ammonia. 

(<T)  Iodide  of  Potassium  gives  a  greenish-yellow  precipitate. 

(e)  Ferrocyanide  of  Potassium  gives  a  white  gelatinous  precipitate. 

2.  With  persalts,  such  as  corrosive  sublimate  (HgCl2) — 

(a)  Potash,  soda,  and- lime,  give  a  bright  yellow  precipitate  (HgO). 

(/?)  Sulphuretted  Hydrogen  gives  first  a  white  precipitate  (especially 
marked  in  dilute  solutions),  rapidly  changing  to  black,  passing 
through  shades  of  yellow,  orange,  and  brownish  red.  Sulphide 
of  ammonium  gives  a  black  precipitate. 

(y)  Hydrochloric  Acid  gives  no  precipitate. 

(d)  Iodide  of  Potassium  gives  a  yellow  precipitate,  becoming  red,  and 

being  soluble  in  excess. 

(e)  Ferrocyanide  of  Potassium  gives  a  white  precipitate,  becoming 

blue. 

Tests  for  Corrosive  Sublimate. 

,  Our  tests  prove,  as  a  rule,  simply  the  existence  of  mercury.  By  careful 
search  we  may,  in  some  cases,  detect  in  the  stomach  and  intestines,  small 
undissolved  pieces  of  corrosive  sublimate.  But  this  is  not  usual.  It  is 
well  to  remember,  moreover,  that  mercury  is  a  common  medicine,  and 
hence  the  necessity  of  guarded  evidence,  when  a  mere  trace  only  is  dis- 
coverable. 

A.   Tests  for  solid  corrosive  sublimate.     Note — 

(1)  Its  crystalline  form  under  the  microscope  (Figs.  21  and  22). 


Fig.  22. 


Crystals  of  Corrosive  Sublimate  from 
an  aqueous  solution,  magnified  SO 
diameters. 


Crystals  of   Corrosive    Sublimate    from    an 
alcoholic  solution,  magnified  80  diameters. 


(2)  If  a  small  portion  be  heated  on  platinum-foil  it  will  be  entirely  dis- 
sipated, white  fumes  being  given  off. 

(3)  Heated  in  a  small  tube,  a  characteristic  crystalline  sublimate  may 
be  obtained. 

(4)  Mix  a  small  quantity  of  the  salt  in  a  dry  clean  reduction-tube  with 
four  times  its  bulk  of  recently  calcined  carbonate  of  soda,  covering  the 
mixture  over  with  a  little  additional  carbonate.     Heat  the  carbonate  on 
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the  surface  first  with  a  spirit-lamp,  and  after  this  is  thoroughly  heated 
apply  the  heat  to  the  mixture,  when  a  globular  sublimate  of  metallic  mer- 
cury will  be  found  to  form  in  the  cool  part  of  the  tube. 

(5)  Break  off  the  portion  of  the  tube  containing  the  fused  residue,  boil 
it  in  a  little  water  acidulated  with  nitric  acid,  and  precipitate  the  chlorine 
with  a  solution  of  nitrate  of  silver.  The  chloride  of  silver  is  soluble  in  am- 
monia. (Memo. — Test  your  carbonate  of  soda  previously,  to  prove  that 
it  contains  no  chloride.)  The  remaining  tests  are  best  applied  to  a  solu- 
tion of  the  poison. 

B.   Tests  for  Solutio7i  of  Corrosive  Sublimate. 

(1)  Iodide  of  potassium  gives  a  yellow  precipitate,  rapidly  changing  to 
a  bright  scarlet  (Hgl2),  freely  soluble  in  excess  of  iodide  of  potassium,  and 
to  an  extent  in  solutions  of  alkaline  chlorides.  Collect  and  allow  the  red 
precipitate  to  dry  without  the  application  of  heat. 

(«)  Heat  a  small  portion  on  a  piece  of  white  paper,  when  the  scarlet 
precipitate  turns  yellow,  gradually  changing  back  again  to 
scarlet,  if  allowed  to  remain  on  the  paper,  or  if  rubbed  with  a 
knife. 

(/?)  Heat  a  small  portion,  mixed  with  four  times  its  bulk  of  carbonate 
of  soda,  in  a  reduction-tube,  when  a  sublimate  of  metallic  mer- 
cury will  be  obtained  in  the  cool  part  of  the  tube. 

(2)  Sulphuretted  hydrogen  produces,  at  first,  a  white  turbidity,  which 
rapidly  changes,  as  above,  to  a  densely  black  precipitate  of  the  sulphide. 
Sulphide  of  ammonium  produces  the  same  black  precipitate  as  the  gas.  The 
precipitate  is  insoluble  in  boiling  nitric  acid.  Collect  the  precipitate  on  a 
filter-paper,  and  dry. 

(a)  Heat  a  small  quantity  in  a  dry  reduction-tube,  when  it  will  be 
found  to  volatilize  completely,  a  black  sublimate  being  formed. 

(/?)  Heated  with  carbonate  of  soda  in  a  reduction-tube,  a  metallic 
sublimate  will  be  produced. 

(3)  Excess  of  potash  or  lime-water  produces  an  orange  yellow  precipi- 
tate of  the  hydrated  oxide,  a  reaction  common  to  all  the  persalts  of  mer- 
cury. (A  black  precipitate  is  given  with  calomel.)  Filter,  examine  the 
precipitate  and  filtrate  as  follows: 

(a)  Heat  the  precipitate,  when  oxygen  will  be  given  off,  which  may 
be  collected  in  a  test-tube  placed  over  water,  and  tested  by  its 
action  on  a  glowing  splinter.  Reduced  mercury  will  be  found 
in  the  tube  in  which  the  precipitate  was  heated. 

(,S)  The  filtrate  is  to  be  acidulated  with  nitric  acid,  and  tested  for 
chlorine  with  nitrate  of  silver. 

(4)  Protochloride  of  tin  (Magpie  test).  (The  experiment  is  best  con- 
ducted in  a  watch-glass.)  This  gives  with  corrosive  sublimate,  acidulated 
with  hydrochloric  acid,  first  a  white  precipitate  (calomel),  afterwards 
becoming  gray,  and  ultimately  black,  the  black  deposit  being  finely 
divided  mercury.  Apply  heat  to  the  mixture,  pour  off  the  supernatant 
liquid,  and  boil  the  precipitate  with  hydrochloric  acid,  when  globules  of 
metallic  mercury  will  be  obtained. 

{Memo. — This  test  is  interfered  with  when  either  alkaline  chlorates  or 
free  nitric  acid  is  present.) 
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(5)  Acidulate  a  solution  of  corrosive  sublimate  with  a  sixth  of  its  bulk 
of  hydrochloric  acid.  Put  into  the  solution  a  piece  of  bright  copper- foil. 
A  silver  coating  of  mercury  will  be  after  a  time  deposited  on  the  copper 
even  in  the  cold,  the  action  being  aided  and  rendered  more  rapid  when 
heat  is  applied.  Arsenic  similarly  treated  will  not  be  deposited  at  all  on 
copper  in  the  cold.  Remove  the  copper  slips,  wash,  and  dry  at  a  very 
gentle  heat. 

(6)  Place  the  slips  of  copper  in  a  dry  tube,  and  apply  the  heat  of  a 
spirit-lamp.  The  copper  will  entirely  lose  its  silver  coating,  whilst  a  sub- 
limate of  metallic  mercury  will  form  in  the  tube. 

Note  respecting  this  sublimate — 

(a)  It  consists  of  perfect  spheres,  that  are  opaque  to  light  and  of  a 

silvery  white  color. 
(/?)  They  do  not  oxidize  by  successive  resublimations. 
(/)  Dissolve  the  sublimate  in  a  few  drops  of  a  mixture  of  nitric  and 

hydrochloric  acids,  heat  on  a  sand-bath  to  dryness,  and  touch 

the  residue  with  iodide  of  potassium,  when  it  will  turn  first 

yellow,  afterwards  changing  to  scarlet. 

7.  Acidulate  a  few  drops  of  the  solution  of  corrosive  sublimate  with 
hydrochloric  acid  ;  place  it  on  a  piece  of  gold-foil,  or  upon  a  sovereign. 
Touch  the  edge  of  the  gold  with  a  key  or  other  steel  instrument,  allowing 
another  portion  of  the  key  to  touch  the  metal  through  the  liquid,  when 
mercury  will  be  deposited  on  the  gold  as  a  bright  silver  stain  where  the 
two  metals  meet.  This  silver  stain  may  be  entirely  dissipated  by  the 
application  of  heat. 

Toxicological  Analysis. 

(A.)  In  conducting  an  inquiry  in  a  case  of  suspected  poisoning,  mix 
the  contents  of  the  stomach,  together  with  the  tissues  cut  up  and  crushed 
in  a  mortar,  with  sufficient  alcohol  to  render  filtration  easy.  Acidulate 
them  with  hydrochloric  acid,  and  gently  warm  for  some  time.  Filter  and 
test  the  filtrate  both  by  Reinsch's  test  and  by  sulphuretted  hydrogen.  All 
the  materials  on  the  filter-paper  are  then  to  be  mixed  with  hydrochloric 
acid  and  water  (one  to  four)  boiled  and  filtered,  the  filtered  liquid  being 
then  similarly  examined  by  the  process  of  Reinsch. 

In  this  way  we  shall  be  able  to  prove  the  presence  of  mercury,  but  not 
of  corrosive  sublimate.  Proof  of  this,  however,  may  sometimes  be  obtained 
by  concentrating  the  contents  of  the  stomach  by  evaporation,  and  shaking 
them  up  with  a  large  bulk  of  ether,  in  which  corrosive  sublimate  is  very 
soluble.  The  ether  is  to  be  carefully  decanted,  distilled  off  at  a  gentle 
heat,  and  the  residue  tested  for  the  salt. 

(B.)  To  detect  mercury  in  the  saliva  (which  is  one  great  means  of  its 
elimination),  acidulate  about  two  drachms  of  the  saliva  with  hydrochloric 
acid,  and  put  into  the  mixture  a  small  piece  of  clean,  bright  copper,  and 
note  whether  it  becomes  covered  with  a  silver  deposit.  The  copper  may 
then  be  gently  heated  in  a  reduction-tube,  and  in  this  way  the  metal 
obtained  and  tested  accordingly. 

(C.)  In  examining  the  urine,  evaporate  down  about  fourteen  ounces  to 
one  ounce.  Acidulate  this  with  hydrochloric  acid,  filter,  and  boil  the 
filtrate  with  a  piece  of  bright  copper-foil,  and  proceed  as  already  directed. 

(D.)  In  a  case  where  arsenic  and  corrosive  sublimate  are  mixed  together, 
either  the  corrosive  sublimate  may  be  separated  by  agitation  with  ether  in 
which  corrosive  sublimate  is  soluble  and  arsenic  is  not,  or  the  arsenic  may 
be  distilled  off  as  a  chloride. 
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Cases  have  occurred  where  chemical  analysis  has  foiled  to  find  the 
poison,  after  death  from  its  exhibition.  Dr.  Byasson  regards  its  elimina- 
tion as  usually  complete  even  after  twenty-four  hours,  whilst  most  experi- 
menters agree  that  if  a  patient  lives  for  fourteen  days  after  the  poison  has 
been  swallowed,  there  will  be  but  little  chance  of  finding  it. 

Quantitative  Estimation. 
Mercury  is  estimated  quantitatively  as  a  sulphide. 

100  grains  HgS  =  86.2  Hg. 

=  116.81  HgCl2. 
=  101.07  HgCl. 
=  108.42  HgH2NCl. 

Calomel.     (Mercurous  Chloride.     HgCl.) 

Calomel  may  destroy  life,  either  by  its  powerful  irritant  action,  or  by 
causing  gangrenous  ulceration  of  the  mouth  and  throat  from  the  excessive 
salivation  it  produces.  Twenty  grains,  and  even  a  less  quantity  than  this, 
has  produced  fatal  results.  Its  action,  as  a  poison  and  as  a  medicine,  is 
curiously  modified  both  by  disease  and  idiosyncrasy.  Nor  must  we  forget 
the  possibility  that  a  trace  of  corrosive  sublimate  may  be  present  in  calo- 
mel, which  at  times  is  more  than  sufficient  to  explain  its  violent  and  un- 
looked-for action.  Mr.  Tosswill  records  cases  of  salivation  being  produced 
in  one  case  by  two  and  a  half,  and  in  a  second  case  by  five  grains  of  calo- 
mel ("  Lancet,"  September  4th,  1841,  p.  863).  Dr.  Munk  records  the 
case  of  a  woman  being  salivated  by  one  grain  of  calomel,  all  the  family 
being  equally  susceptible  to  its  influence  ("Lancet,"  January  18th,  1840, 
p.  626);  whilst  another  case  is  on  record  where  two  grains  produced  sali- 
vation, exfoliation  of  the  lower  jaw,  and  death  ("  Lancet,"  November  25th, 
1837,  p.  294).  Further,  it  is  recorded  that  salivation  has  been  produced 
where  calomel  has  simply  been  applied  externally  ("  Lancet,"  1850,  vol. 
i,  p.  195). 

Calomel  has  been  used  for  worm  lozenges,  and  death  been  caused  thereby 
("Medical  Times  and  Gazette,"  April  24th,  1858,  p.  431). 

Calomel  is  a  heavy  white  powder  without  taste  or  smell.  It  volatilizes 
at  115.0°  Cent,  as  an  amorphous  powder.  Unlike  corrosive  sublimate  it 
is  insoluble  in  water,  alcohol,  or  ether.  It  is  turned  black  by  caustic 
potash,  by  ammonia,  and  by  sulphide  of  ammonium.  Protochloride  of  tin, 
as  in  the  case  of  corrosive  sublimate,  turns  it  black,  and  if  this  be  heated 
in  a  reduction-tube  with  carbonate  of  soda,  the  metal  will  be  reduced,  and 
may  be  collected  as  a  sublimate. 

White  Precipitate  (Ammoniated  Mercury;  Ammouio-Chloride  of  Mercury, 

NH2Hg"Cl). 

A  question  has  been  raised  whether  this  substance  is  a  poison,  but  there 
can  be  very  little  doubt  that  it  is  so.  Dr.  Pavy's  experiments  have  proved 
conclusively  that  it  is  far  more  powerful  in  its  action  than  was  once  sup- 
posed. Four  or  five  grains  was  found  to  kill  a  rabbit.  The  mercury  after 
death  was  found  specially  deposited  in  the  liver. 

White  precipitate  is  prepared  by  adding  ammonia  to  a  solution  of  cor- 
rosive sublimate,  the  precipitate  being  collected,  washed,  and  dried. 

It  is  a  white  amorphous  heavy  powder,  insoluble  in  water,  alcohol,  or 
ether.     Dr.  Taylor  says  that  the  white  precipitate  of  the  shops  frequently 
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contains  one  or  two  per  cent,  of  corrosive  sublimate.  Heated  with  a  solu- 
tion of  potash,  it  gives  oft'  ammonia  vapor  which  browns  turmeric-paper, 
the  solution  turning  yellow  from  the  formation  of  the  oxide  of  mercury. 
It  is  soluble  in  acids.  Heated  with  carbonate  of  soda,  a  metallic  subli- 
mate is  formed.  In  conducting  a  toxicological  investigation  the  organic 
fluids  and  solids  must  be  boiled  in  dilute  hydrochloric  acid,  and  filtered, 
when  upon  adding  some  pieces  of  bright  copper  to  the  filtrate,  metallic 
mercury  will  be  deposited. 

Red  Precipitate  (Mercuric  Oxide.     HgO). 

This  is  prepared  by  heating  mercury  exposed  to  the  air  to  nearly  its 
boiling-point,  when  oxygen  is  absorbed,  and  the  oxide  formed  on  the  sur- 
face of  the  metal. 

It  is  used,  mixed  with  grease,  as  a  vermin-killer.  It  is  an  active  poison, 
but  has  seldom  been  used  for  criminal  purposes. 

It  is  usually  found  in  the  form  of  shining  scales  of  a  red  color.  It  is 
insoluble  in  water,  but  soluble  in  hydrochloric  acid.  Heated,  it  is  resolved 
into  oxygen  and  metallic  mercury. 

Turpeth  or  Turbeth  Mineral  (Mercuric  Oxysulphate.     Hg302S04). 

One  drachm  of  this  salt  in  one  case  proved  fatal  to  a  boy  in  seven  days, 
and  in  another  case  forty  grains  proved  fatal  to  an  adult  in  eleven  days. 
The  symptoms  produced  were  those  of  an  irritant  poison.  It  is  a  heavy 
yellow  powder,  soluble  in  2000  parts  of  water.  When  heated,  fumes  of 
sulphurous  acid  are  evolved,  a  sublimate  of  the  metal  being  produced. 

Mercuric  Sulphide  (HgS). 

This  body  is  known  as  vermilion  when  in  the  form  of  powder,  and  cin- 
nabar  when  in  lumps.  It  has  been  used  on  account  of  its  brilliant  tint  for 
coloring  confectionery,  wafers,  etc.,  and  also  as  a  coloring  matter  for  the 
vulcanized  rubber  which  is  largely  employed  in  the  manufacture  of  frames 
for  artificial  teeth.  Its  use  for  this  purpose  is  very  much  to  be  deprecated 
("British  Medical  Journal,"  September  5th,  1863,  and  "  Medical  Press 
and  Circular,"  December  9th,  1874).  One  of  the  authors  (Dr.  Woodman) 
has  shown  ("Transactions  of  Odontological  Society  of  Great  Britain") 
the  serious  results  that  may  arise  from  its  employment.  The  red  vulcanite 
contains  a  quantity  of  vermilion,  varying  from  33  to  36  per  cent.  No 
doubt,  as  Orfila  pointed  out,  large  doses  may  be  given  to  dogs,  without 
poisoning  symptoms  being  induced.  From  this  he  inferred  that,  as  a  poi- 
son, it  was  almost  inert,  a  conclusion,  howevei",  which  is  quite  at  variance 
with  the  general  experience  of  physicians,  when  it  is  administered  in  the 
form  of  vapor-baths  for  syphilis.  The  poisonous  action  produced  by  it  in 
the  form  of  vulcanite  teeth-plates,  may  either  be  due  to  the  formation  of 
a  small  quantity  of  corrosive  sublimate  by  the  action  of  the  chlorides  of 
the  saliva  and  of  food,  or  to  the  escape  of  portions  of  the  unmixed  pig- 
ment from  cracks  or  fissures  in  the  plate,  either  in  the  solid  form,  or  in  the 
shape  of  vapor. 

It  may  be  known  from  red  lead  by  its  not  being  blackened.with  sulphide 
of  ammonium,  and  from  red  precipitate  by  its  insolubility  in  hydrochloric 
acid. 

It  is  a  heavy  substance,  insoluble  both  in  water  and  hydrochloric  acid, 
and  is  entirely  dissipated  by  heat.  Heated  with  carbonate  of  soda  in  a 
tube,  globules  of  mercury  will  be  formed. 

If  present  inorganic  liquids  or  solids,  they  must  be  acted  on  with  nitro- 
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hydrochloric  acids,  and  evaporated  to  dryness.     The  corrosive  sublimate 
thus  formed  must  be  dissolved  in  water  or  spirit,  and  tested  accordingly. 

Mercuric  Nitrate  (Hg2N03,  2H20)  and  Mercurous  Nitrate  (HglSTOg,  H20). 

Both  are  solid  white  poisonous  salts,  and  act  as  strong  corrosives.  They 
are  soluble  in  water,  the  solutions  having  acid  reactions.  They  have  been 
used  as  applications  to  the  throat  and  to  the  neck  of  the  uterus.  A  sub- 
limate of  the  metal  is  formed  when  the  salts  are  heated  with  carbonate  of 
soda. 

Mercuric  Cyanide  (HgCy2). 

Twenty  grains  of  this  salt  has  proved  fatal.  The  crystals  are  white, 
heavy,  and  soluble  in  cold  water.  It  is  as  poisonous  as  corrosive  sublimate, 
and  the  symptoms  produced  by  it  are  similar.  Cyanogen  gas,  which  burns 
with  a  rose-colored  flame,  is  given  off  when  the  salt  is  heated.  If  it  be 
treated  with  hydrochloric  acid  in  a  retort,  and  heat  applied,  hydrocyanic 
acid  will  distil  over,  whilst  the  solution  in  the  retort  will  give  a  black  pre- 
cipitate when  treated  with  sulphuretted  hydrogen. 

Mercuric  Sulphocyanide  (Pharaoh's  serpent). 

A  case  of  severe  symptoms  being  produced  from  taking  the  salt  (a 
Pharaoh's  serpent)  is  recorded,  but  the  patient  recovered. 

Mercuric  Metliide. 

This  is  a  colorless,  heavy,  inflammable  liquid,  having  an  ethereal  smell 
and  taste.     It  contains  87  per  cent,  of  mercury.     It  boils  at  93°  C. 

Cases  of  Poisoning  by  Mercury  and  its  Preparations. 
(I.)  MERCURY. 

CASE  1— "Lancet,"  October  27th,  1838,  p.  215  (Mr.  J.  W.  Potter).  Female:  set.  19.  Eighteen 
grains  of  blue  pill. 

Symptoms. — Intense  salivation  ;  death. 

Result. — Death  in  ten  days. 

CASE  2.—"  Lancet,"  March  8th,  1873,  p.  339  (Sir  Duncan  Gibb).  Female:  £et.  20.  Siv  given  to  pro- 
duce abortion. 

Symptoms. — Administered  to  the  woman  when  three  months  pregnant.  In  a  few  days  mercurial 
tremors  set  in — lasted  until  confinement;  no  salivation.    The  child  at  birth  had  the  snuffles. 

Result. — Recovery. 

CASE  3.—"  Medical  Times  and  Gazette,"  May  2d,  1863,  p.  466.    Female.    Blue  pill. 

Result. — Death. 

CASE  4. — "British  Medical  Journal,"  January  11th,  1868,  p.  43.    Blue  ointment.    Numerous  cases. 

Symptoms. — One  case  died  ;  salivation  in  forty  other  cases. 

Result. — Death  in  one  case. 

(II.)  BICHLORIDE  OP  MERCURY  (CORROSIVE  SUBLIMATE). 

CASE  5.—"  Lancet,"  December  13th,  1845,  p.  650  (Dr.  Herapath).    Male:  adult.    5j. 

Symptoms. — Vomiting  in  two  minutes;  diarrhoea  in  fifteen  minutes;  ptyalism  on  the  third  day, 
coma  and  convulsions  on  the  eighth,  and  death  on  the  tenth. 

Result. — Death  on  tenth  day. 

Post-mortem. — Stomach  and  intestines  inflamed;  csecal  extremity  of  ileum  almost  gangrenous; 
caecum  inflamed  and  gangrenous;  rectum  much  inflamed;  lungs  congested. 

CASE  6.—"  Lancet,"  September  16th,  1871,  p.  413  (Dr.  Mesres).  Female :  set.  9.  Applied  for  ring- 
worm.   One  application. 

Symptoms. — Salivation  in  two  or  three  days. 

Result. — Death. 

CASE  7. — "  Archiv.  Gen.  de  Med.,"  vol.  ix,  p.  463  (M.  Devergie).    Female.     5iij  in  solution. 

Symptoms. — Pain,  vomiting,  and  purging;  lips  and  tongue  white  and  shrivelled  ;  diarrhoea. 

Result. — Death  in  twenty-three  hours. 
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CASE  8.— "Medical  Gazette,"  vol.  viii,  p.  616  (Dr.  Venables).    Dose  (?). 

Symptoms. — Pain,  bloody  vomiting,  diarrhoea,  and  suppression  of  urine.    No  salivation. 

Result.— Death  in  eight  days. 

CASE  9.—"  Lancet,"  May  6th,  1848,  p.  500  (Mr.  Wade).    Male  :  set.  21.    Over  5j  in  solution. 

Symptoms. — Mucous  membrane  of  the  mouth  not  affected.  Vomiting  set  in  almost  immediately, 
the  vomit  being  bloody ;  pain  not  increased  b)T  pressure.  At  the  end  of  two  days  the  man  was  much 
better.    On  the  third  day  there  was  a  sudden  failure  of  the  powers  of  respiration. 

Result. — Death  on  third  day. 

Post-mortem. — Mouth  and  oesophagus  healthy;  cardiac  end  of  stomach  black  and  gangrenous;  py- 
loric end  health}',  excepting  a  few  red  patches ;  heart  empty ;  blood  fluid  ;  respiratory  organs  very 
congested.  v 

CASE  10.—"  Medical  Times  and  Gazette,"  February  18th,  1860,  p.  162  (Dr.  Coghlan).  Male :  set.  19. 
Twelve  grains  taken  on  empty  stomach. 

Symptoms. — Vomiting  and  retching  in  three  minutes;  purging  in  a  quarter  of  au  hour;  salivation 
on  the  third  day.    Not  much  pain. 

Result. — Recovery. 

CASE  11.— Orfila's  "  Toxicologic,"  vol.  i,  p.  263.    Male.    Alcoholic  solution. 

Symptoms. — Instant  tightness  in  the  throat  and  burning  in  the  stomach;  vomiting  and  purging; 
great  pain  ;  micturition  dilhcult  and  urine  scanty  ;  breathing  oppressed  ;  tendency  to  doze ;  cramps. 
No  salivation. 

Result. — Recovery  in  eight  days. 

CASE  12.— "Journal  de  Chimie  Medicale,"  1842,  p.  294  (Vautier).    Sixteen  grains. 

Symptoms. — Pain;  tremblings  of  arms  and  legs;  vomiting.    No  salivation. 

Result. — -Recovery. 

CASE  13.—"  Medical  Times,"  June  loth,  1844,  p.  228.  (From  "  Edinburgh  Monthly  Journal."  Dr. 
Watson.) 

Symptoms. — Patient  lived  seven  days,  but  there  was  no  real  salivation. 

Result. — Death  on  seventh  day. 

Post-mortem. — Effects  of  poison  almost  entirely  confined  to  alimentary  canal;  oesophagus,  stomach, 
ileum,  colon,  and  particularly  the  rectum,  were  much  congested;  bladder  also  inflamed. 

CASE  14.—"  Guy's  Hospital  Reports,"  April,  1844,  p.  24.  Dose  (?.) 

Symptoms. — Complete  suppression  of  urine. 

Result. — Death  in  four  days. 

CASE  15.— Casper's "Wochenschrift,"  January  10th,  1846,  p.  30  (Dr.  Wegeler).  Male:  set.  17.  5iij. 

Symptoms. — No  urine  secreted  during  the  last  three  days;  no  pain  in  the  abdomen  on  pressure. 

Result. — Death  on  sixth  day. 

CASE  16.—"  American  Journal  of  Medical  Science,"  April,  1863,  p.  340  (Dr.  Johnston).  Male. 
Eighty  grains  taken  in  whisky  and  water. 

Symptoms. — Vomitingin  ten  minutes;  (albumen,  milk,  gold-leaf,  and  iron  given).    No  salivation. 

Result. — Recovery  in  eight  days. 

CASE  17. — "Edinburgh  Monthly  Journal,"  December,  1851,  p.  532  (Dr.  Thomson).    Male.    5ij- 

Result. — Death  in  forty  hours. 

Post-mortem.— Mucous  membrane  of  stomach,  duodenum,  upper  part  of  the  ileum,  parts  of  the 
large  intestines  (especially  the  caecum  and  sigmoid  flexure  of  the  colon)  were  of  a  bright  red  color. 

CASE  18.— "Medical  Times  and  Gazette,"  February  26th,  1859,  p.  210  (Mr.  Roberts).  Male:  a?t. 
42.    Thirty  grains  mixed  with  half  an  ounce  of  tincture  of  perchloride  of  iron. 

Symptoms. — Symptoms  began  in  a  few  minutes;  burning  pain  from  gullet  to  stomach.  No  saliva- 
tion. 

Result. — Death  on  twelfth  day. 

Post-mortem.— Stomach  empty,  softened,  and  red,  and,  towards  the  intestines,  pulpy  and  gangren- 
ous; intestines  intensely  inflamed,  almost  gangrenous. 

CASE  19.—"  Edinburgh  Monthly  Journal,"  vol.  i,  1860,  p.  958.    Sixty  to  eighty  grains. 

Symptoms. — No  symptoms  on  the  first  day  ;  mouth  and  gums  affected  on  the  third  day  ;  on  the 
eighth  day  was  apparently  well;  and  on  the  twelfth  day  died. 

Result. — Death  on  twelfth  day. 

CASE  20.— "  Lancet,"  February  1st,  1862,  p.  119  (Dr.  Skegg).  Male:  set.  54.  One  hundred  and  twelve 
grains. 

Symptoms.— Symptoms  came  on  very  soon ;  intense  pain  and  bloody  purging  ;  mouth  and  tongue 
•white  ;  skin  blanched;  vomiting  of  a  stringy  substance. 

Result.— Death  in  three  hours  and  a  quarter. 

Post-mortem. — Stomach  externally  deep  red,  internally  of  a  dark  crimson  color;  intestines  red- 
dened. 

CASE  21. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  283.  Male  :  set.  25.  Five  grains  dissolved 
in  vinegar. 

Symptoms. — Immediate  heat  and  vomiting ;  bloody  stools  and  vomit;  urine  suppressed.  Greater 
part  of  the  poison  was  got  rid  of  by  vomiting. 

Result. — Death  in  six  days. 

Post-mortem. — Mucous  membrane  of  stomach  reddened ;  no  appearance  of  corrosion  ;  small  and 
large  intestines  deeply  congested. 
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CASE  22.—"  Lancet,"  February  26th,  1870,  p.  302  (Dr.  Eade).  Male  :  set,  49.  Lump  of  corrosive  sub- 
limate weighing  over  ,>j,  taken  when  drunk. 

Symptoms. — Ejected  from  stomach  in  one  hour.  Ordinary  symptoms,  with  suppression  of  urine, 
set  in  on  the  third  day  ;  salivation  on  the  fifth  day. 

Result. — Death  on  eighth  day. 

Post-mortem. — Lungs  highly  congested;  heart  healthy  and  empty;  upper  third  of  the  oesophagus 
in  a  sloughy  condition;  stomach  grayish,  with  patches  of  redness;  all  the  intestines  congested; 
bladder  empty. 

CASE  23.— "British  and  Foreign  Medico-Chirurgical  Review,"  October,  I860,  p.  380.  Male:  set. 
27.    Fifty  grains. 

Symptoms. — Symptoms  commenced  immediately. 

Result.— Death  on  sixteenth  day. 

See  also  ihe  following  Cases  of  Poisoning  with  Bichloride  of  Mercury. 

"British  Medical  Journal,"  August  8th,  1SG3,  p.  163.  Recovery  after  taking  forty  grains.  Gold- 
leaf  and  iron-filings  administered. 

"  British  Medical  Journal,"  August  22d,  1874,  p.  259.     Poisoning  by  minute  doses. 

Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  282.    Three  grains.     Death. 
"  "  "  vol.  i,  p.  283.     Death  in  thirty  minutes. 

"Medical  Gazette,"  vol.  xlvi,  p.  253.     Death  in  fifteen  days.     No  mercury  found  after  death. 

"Provincial  Medical  Journal,"  November  18th,  1843,  p.  126.  No  purging;  urine  secreted  in  small 
quantity. 

(III.)  AMMONIO-CHLORIDE  OF  MERCURY. 

CASE  24  — "  Lancet,"  February  8th,  1840,  p.  737  (Dr.  R.Williams).    Female:  adult.    A  penny- 
worth.   (?). 
Symptoms. — Symptoms  not  very  severe.    Stomach-pump  used. 
Result. — Recovery. 

CASE  25.—"  Lancet,"  October  14th,  1871,  p.  540  (Dr.  Ogle.).    Female  :  adult.  Thirty  to  forty  grains. 

Symptoms.— Pain  at  epigastrium,  and  for  twenty-four  hours  twitching  of  the  muscles  of  the  left  arm 
and  leg. 

Result. — Recovery. 

CASE  26. — Reg.  v.  Moore  (Lewes,  1860).  Taylor's  "Medical  Jurisprudence,"  p.  289.  A  woman  ad- 
ministered it  to  her  husband.    Acquitted  on  the  ground  that  it  was  not  a  poison. 

CASE  27.— "Medical  Times  and  Gazette,"  December  19th,  1863,  p.  645  (Dr.  Greenhow).  Female: 
adult.    Swallowed  first  a  pennyworth  of  white  precipitate,  and  then  a  pennyworth  of  sugar  of  lead. 

Symptoms. — Vomiting  and  pain  in  half  an  hour;  afterwards  drowsiness.  Salivation  set  in  on  the 
third  day,  with  convulsive  twitching  of  limbs.    Salivation  ceased  on  the  eighth  day. 

Result. — Recovery. 

CASE  28. — Reg.  v.  Hargraves  (Manchester,  1866).    A  girl  attempted  to  poison  her  father. 

CASE  29.— "  Lancet,"  July  4th,  1857,  p.  9  (Mr.  Giles).     Female.     About  5ss. 
Symptoms. — Immediate  pain  and  sickness;  swelling  of  face;  salivation. 
Result. — Recovery  in  about  a  month. 

CASE  30.—"  Medical  Times  and  Gazette,"  May  5th,  I860,  p.  444  (Mr.  Short).  Male :  set.  three 
months.    Twenty  grains. 

Result. — Death. 

Post-mortem. — Congestion  of  mucous  membrane  of  the  oesophagus  ;  stomach  normal,  except  one 
patch  of  inflammation. 

CASE  31.— "British  Medical  Journal,"  April  10th,  1869,  p.  329  (Dr.  Graham).  Male :  a;t.  35.  About 
5ij. 

Symptoms. — Pain,  vomiting,  and  diarrhoea;  collapse  after  ten  hours.  At  no  time  was  there  any 
blue  line  in  the  gums  or  was  there  salivation.    Blood  was  passed  freely  from  bowels. 

Result. — Recovery. 

See  also  the  folloioing  Case  of  Poisoning  with  White  Precipitate  : 

"  Medical  Times  and  Gazette,"  March  5th,  1864,  p.  250.  Female  ;  set.  9.  Death  from  the  ointment 
applied  to  scalp  to  kill  vermin. 

(IV.)    RED    PRECIPITATE. 

CASE  32.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  290.     Female:  set.  22.     A  quantity.  (?) 
Symptoms. — Surface  cold  and  clammy ;  narcotic  stupor;  occasional  vomiting  of  red   matters;  pain 
and  cramps  in  the  lower  extremities.    After  four  days  she  was  still  under  the  influence  of  the  mer- 
cury. 
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CASE  33— "Irish  Hospital  Gazette,"  October  15th,  1873  (Mr.  Russell).  Female:  set.  15.  Half  an 
ounce  taken  by  mistake. 

Symptoms.— So  urgent  symptoms  until  the  following  day,  when  her  lips,  gums,  and  mouth  became 
sore  and  swollen,  a  distinct  mercurial  fetor  issued  from  the  breath,  the  patient  complaining  of 
headache  and  pain. 

Result. — Recovery. 

(V.)  TURPETH  MINERAL. 

CASE  34.—"  Lancet,"  March  13th,  1847,  p.  285  (Dr.  Letheby).    Male:  set.  16.    Sj. 

Symptoms. — Burning  pain ;  sickness ;  diarrhoea  ;  salivation  on  the  third  day.  Never  either  lost  his 
senses,  or  became  comatose,  or  had  convulsions. 

Result. — Death  in  seven  days. 

Post-mortem. — Lips  and  gums-of  a  leaden  blue ;  from  mouth  to  anus  the  alimentary  canal  was  red, 
and  studded  with  livid  petechial  spots,  these  being  especially  marked  on  the  csecum ;  intestines  con- 
tracted. 

CASE  35. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  291.    Male:  set.  27.    5)ij  on  empty  stomach. 

Symptoms. — Purging  and  vomiting  in  ten  minutes;  pain  in  abdomen.  Symptoms  for  a  time  im- 
proved, but  he  died  on  the  eleventh  day. 

Result — Death  on  eleventh  day. 

Post-mortem. — Stomach  and  intestines  inflamed  and  softened. 

CASE  36.— "Medical  Times  and  Gazette,"  August  22d,  1863,  p.  195  (Mr.  Lowndes).  Male:  a;t.  28. 
5j  of  the  powder  taken  in  mistake  for  sethiops  mineral. 

Symptoms. — Immediate  burning  sensation  in  the  throat;  vomiting;  purging;  cramps.  Slight 
salivation  on  the  second  day. 

Result. — Reco  ve  ry . 

(VI.)  VERMILION. 

CASE  37. — "  Medical  Times,"  September  27th,  1845,  p.  17.    Female.    Vapor  of  5iij  applied  to  can- 
cerous breast. 
Symptoms. — Salivation,  fever,  and  cedematous  state  of  the  right  arm  after  three  fumigations. 

(VII.)  NITRATES  OF  MERCURY. 

CASE  38.— "British  Medicaljournal,"  January  27th,  1872,  p.  113  (Dr.  Hickenbotham).  Female: 
set.  30.     Sss.  of  a  solution  of  mercury  in  nitric  acid  (dressing  for  sheep-rot). 

Symptoms. — Immediate  violent  pains  ;  faintness. 

Result. — Death  in  twenty-five  minutes. 

Post-mortem. — Mouth  white,  gullet  and  stomach  corrugated.  In  some  places  the  mucous  membrane 
was  quite  destroyed. 

CASE  39.— "Medical  Gazette,"  vol.  vi,  p.  329  (Dr.  Bigsby).  Male:  set.  16.  A  teaspoonful  of  mer- 
cury dissolved  in  strong  nitric  acid. 

Symptoms. — Symptoms  set  in  very  soon  :  pain,  purging,  and  colic  :  mucous  vomiting. 

Result. — Death  in  two  hours  and  a  half. 

Post-mortem. — Stomach  inflamed  and  corroded. 

CASE  40. — "  Guy's  Hospital  Reports,"  October,  1850,  p.  206.    Application  to  throat  as  an  escharotic. 

Symptoms. — Death  immediate  by  asphyxia. 

Result. — Death  immediate. 

CASE  41.—"  Edinburgh  Monthly  Journal,"  1864,  p.  168.    Application  to  the  skin  as  a  liniment. 

Symptoms. — Ordinary  symptoms  of  mercurial  poisoning  ;  death  on  the  ninth  day. 

Result. — Death  on  the  ninth  day. 

Post-mortem. — Stomach  and  intestines  inflamed,  with  patches  of  ecchymosis.  Mercury  found  in 
the  liver. 

CASE  42.— Reg.  v.  E.  Smith  (Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  292).  A  girl  accused  of 
administering  it  to  her  mistress  in  chamomile  tea. 

CASE  43.— Taylor's  " Medical  Jurisprudence,"  vol.  i,  p.  292  (Dr.  Taylor).  Male:  set.  32.  Chronic 
poisoning  from  its  use  during  a  period  of  four  years  for  packiug  furs,  which  were  brushed  over  with 
the  nitrate  of  mercury. 

Symptoms. — After  three  years  he  lost  power  in  his  hands;  salivation  set  in  soon  after  he  com- 
menced the  work.  No  mercury  was  found  in  the  urine.  Died  fourteen  days  after  his  admission  to 
the  hospital. 

Result. — Death. 

Post-mortem. — Brain  and  spinal  cord  healthy.    Mercury  found  in  brain,  kidneys,  and  liver. 

See  also  the  following  Case  of  Poisoning  by  the  Nitrate: 

"British  Medical  Journal,"  May  10th,  1873,  p.  537;  "Medical  Gazette,"  vol.  xlv,  p.  1025.  Chronic 
mercurial  paralysis,  produced  from  using  a  solution  of  mercuric  nitrate  for  steeping  wool  preparatory 
to  its  undergoing  the  process  of  felling. 
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(VIII.)  CYANIDE  OF  MERCURY. 

CASE  44.— Orfila,  "Toxicologic,"  vol.  i,  p.  735.    Twenty  grains. 

Symptoms. — Symptoms  immediate:  vomiting,  salivation,  suppression  of  urine,  purging,  and  con 
vulsions. 
Result. — Death  in  nine  days. 
Post-mortem. — Stomach  and  intestines  very  inflamed. 

CASE  45.—"  Christ ison,"  p.  427.    Ten  grains. 
Result. — Death  in  nine  days. 

CASE  46.— Virchow's  "Archiv,"  vol.  xxxi,  p.  117. 
Result. — Eecovery. 

(IX.)  SULPHOCYANIDE  OF  MERCURY. 

CASE  47.— "Union  Med.,"  vol.  110,  p.  525,  1865.  Male:  set.  19.  Swallowed  a  whole  Pharaoh's 
serpent. 

Symptoms. — Pain;  difficulty  of  swallowing;  vomiting,  which  gave  some  relief;  shiveringsand  great 
weakness  (lime-water  given). 

Result. — Recovery. 

(X.)  MERCURIC  METHIDE. 

CASE  48. — "St.  Bartholomew's  Hospital  Reports,"  1865,  vol.  i,  p.  141  (Dr.  Edwards).  Engaged  in 
preparation  of  mercuric  methide. 

Symptoms. — Impairment  of  sight  was  the  first  symptom  noticed  ;  numbness  of  hands,  deafness,  and 
mercurial  fetor  and  swelling  of  gums  ;  delirium;  loss  of  power  on  left  side. 

Result.— Death. 

Post-mortem.    Brain  very  congested  and  cedematous;  kidneys  congested. 

CASE  49.— "  St.  Bartholomew's  Hospital  Reports,"  1865,  vol.  i,  p.  141  (Dr.  Edwards).  Male:  set.  23. 
Engaged  in  preparation  of  mercuric  methide. 

Symptoms. — Weakness,  soreness  of  gums,  dimness  of  sight,  giddiness,  nausea,  and  vomiting;  deaf- 
ness; lost  sensation  and  power  of  motion  ;  delirium. 

Result. — Death. 

MOLYBDENUM.  (Mo  =  92.) 

This  is  usually  found  as  a  sulphide,  the  ore  much  resembling  black  lead 
in  appearance.  It  is  a  gray  metal  and  oxidizes  when  heated  in  the  air 
(Mo03).  Molybdic  acid  is  used  in  the  laboratory  as  a  means  of  detecting 
traces  of  phosphoric  acid. 

It  is  a  very  feeble  poison.  Thirty  grains  of  molybdate  of  ammonia  was 
found  to  kill  a  rabbit  in  two  hours.  In  dogs,  however,  it  merely  produces 
purging  and  vomiting,  whilst  even  ten  grains  injected  into  the  jugular  vein 
will  not  prove  fatal. 

NICKEL.     (Ni  =  59.) 

Nickel  is  largely  used  in  the  composition  of  German  silver  (copper,  zinc, 
and  nickel).  Vomiting  is  freely  induced  in  a  dog  by  a  dose  of  twenty 
grains  of  the  sulphate,  whilst  ten  grains  injected  into  the  jugular  vein  will 
destroy  life  instantly. 

Tests. 

1.  Sulphide  of  ammonium  gives  a  black  precipitate  (NiS). 

2.  Ammonia  gives  a  green  precipitate  (NiH202)  soluble  in  excess. 

3.  It  gives  a  purple  gray  to  the  borax  bead  iu  the  reducing  flame,  and 
a  violet  in  the  oxidizing  flame  of  the  blowpipe. 

OSMIUM.     (Os  =  199.) 

Osmium  is  the  least  fusible  of  all  the  metals.  It  oxidizes  in  a  current 
of  air  (OsOj,  the  oxide  having  a  pungent  smell,  and  being  freely  soluble 
in  water. 

The  oxide  is  said  to  be  almost  as  active  a  poison  as  arsenic.     One  and 
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a  half  grains  administered  by  the  mouth  will  kill  a  dog  in  a  day,  whilst 
half  that  quantity  will  prove  fatal  in  one  hour  if  injected  into  a  vein.  It 
seems  to  act  as  a  pure  irritant. 

Several  French  investigators  have  noticed  the  deleterious  action  of  osmic 
acid.  Amongst  these  are  M.  Fremy,  M.  Sainte  Claire  Deville  (who  him- 
self was  seized  with  persistent  nervous  asthma  under  its  influence),  M. 
Debray  (who  suffered  from  some  affection  of  the  eyes  caused  by  it),  and 
M.  Julien  Clement  (in  whom  it  induced  a  peculiar  cutaneous  disease  which 
was  found  very  difficult  to  cure). 

A  case  of  supposed  poisoning  by  osmic  acid,  is  related  by  M.  Raymond 
in  "Le  Progres  Medicale"  (27th  June,  1874).  A  man  aged  thirty,  worked 
for  a  short  time  in  the  laboratory  of  M.  Sainte  Claire  Deville,  being  out  of 
employment  in  his  usual  work  (bandbox  maker).  Here  he  daily  handled 
pieces  of  osmium,  platinum,  and  iridium.  In  the  process  to  which  these 
were  subjected,  an  osmiate  of  baryta  was  produced.  This  was  treated  with 
nitric  acid,  and  the  osmium  precipitated  with  sulphide  of  ammonium. 

The  man  up  to  the  time  of  beginning  this  new  occupation  was  perfectly 
well  and  healthy,  nor  was  there  any  history  of  syphilis. 

Shortly  after  commencing  the  work,  he  was  taken  ill,  the  first  symptoms 
of  which  he  complained  being  pains  in  the  eyes.  He  slept  heavily  at  night, 
and  was  much  troubled  with  nightmares.  After  a  short  time  an  extensive 
eruption  appeared  on  the  surface  of  the  forearm,  as  well  as  on. the  face, 
and  on  both  sides  of  the  hands. 

Extreme  indigestion,  frequent  diarrhoea  (nine  or  ten  times  daily),  the 
passage  at  each  stool  of  a  quantity  of  black  blood  (the  patient  having  no 
piles),  and  violent  headaches,  were  the  prominent  symptoms  as  the  case 
progressed.  Nausea  but  without  vomiting,  shiverings,  extreme  dyspnoea, 
and  cough  rapidly  supervened.  On  his  admission  to  the  hospital,  the  one 
prominent  symptom  was  the  extreme  difficulty  in  breathing,  amounting 
almost  to  threatening  asphyxia.  The  temperature  was  40°  C.  (104°  F.). 
The  chest  on  examination  revealed  the  existence  of  a  general  bronchitis, 
and  on  the  left  side  a  somewhat  extensive  pneumonia.  The  skin  of  the 
hands  and  forearm  was  sprinkled  with  large  and  small  papules  of  a  red 
and  brown  color,  whilst  the  urine  contained  a  large  amount  of  albumen. 

The  man  died  eight  days  after  his  admission  to  the  hospital.  The  pneu- 
monia increased  in  severity,  the  temperature  continued  at  104°  F. ;  no 
apparent  diminution  taking  place  in  tfye  amount  of  albumen  in  the  urine, 
whilst  the  weakness  gradually  became  extreme. 

At  the  post-mortem  the  lungs  showed  extensive  evidence  of  pneumonia. 
In  one  lung  there  was  a  gangrenous  cavern  in  course  of  formation.  On 
examination  with  the  microscope,  pus-globules  were  discovered  in  the  pul- 
monary cells  of  both  lungs.  The  kidneys,  too,  showed  the  pathological 
appearances  indicating  Bright's  disease.  In  the  stoviach  there  was  a  con- 
siderable amount  of  inflammatory  action  along  the  greater  curvature.  The 
other  organs  were  healthy.  On  chemical  examination,  however,  of  the 
several  viscera,  no  trace  of  the  poison,  which  was  the  supposed  cause  of 
the  illness,  was  discovered. 

M.  Raymond,  however,  concludes  by  stating  that  the  case,  in  his  opinion, 
was  one  of  unquestionable  poisoning  by  osmic  acid. 

PALLADIUM  (Pd  =  106.5). 

This  metal  is  found  in  platinum  ores,  and  is  nearly  as  infusible  as  plati- 
num. It  is  remarkable  for  its  power  of  absorbing  hydrogen.  It  can  be 
dissolved  in  nitric  acid,  when  a  brown  solution  is  formed. 

The  chloride  given  internally  is  not  more  energetic  in  its  action  than 
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the  corresponding  platinum  salt,  but  it  is  far  more  intensely  active  when 
injected  into  a  vein.  Two-thirds  of  a  grain  has  been  found  to  kill  a  dog 
in  a  minute. 

PLATINUM.     (Pt  =  198.     Sp.  Gr.  21.5.) 

All  the  salts  of  platinum  act  as  irritant  poisons. 

Twelve  grains  of  the  chloride  (PtCl4)  given  to  a  dog  killed  it  in  the 
course  of  a  day,  whilst  half  that  quantity  will  prove  fatal  when  injected 
into  a  vein. 

Tests. 

(The  PtCl4  is  the  only  convenient  solution  for  testing.) 

1.  Caustic  potash  and  ammonia  give  vellow  precipitates. 

2.  Sulphuretted  hydrogen  gives  a  dark-brown  precipitate  (PtS2),  soluble 
in  sulphide  of  ammonium.  Before  passing  the  H2S  through  the  solution, 
add  to  it  an  equal  bulk  of  a  solution  of  common  salt. 

3.  Boiled  with  carbonate  of  soda  and  sugar,  a  precipitate  of  metallic 
platinum  (platinum-black)  falls. 

4.  A  solution  of  chloride  of  ammonium  gives  a  yellow  precipitate  of  the 
double  chloride  of  platinum  and  ammonium  (PtCl4,  2NH4C1). 

SILVER.     (Ag  =  108.) 
Sp.  Gr.  10.5. 

Silver  is  sometimes  found  native,  usually  in  the  form  of  a  sulphide, 
occasionally  as  a  chloride,  but  never  as  an  oxide.  It  is  also  found  in 
many  metallic  ores,  as  in  those  of  lead  and  copper.  It  is  very  malleable 
and  ductile.  Electroplate  consists  of  a  coating  of  pure  silver  deposited 
on  a  white  alloy  by  galvanic  action.  The  purer  the  silver  the  easier  it  is 
found  to  tarnish,  and  hence  the  reason  why  electroplate  so  soon  loses  its 
brilliancy.  Silver  itself  is  not  a  poison,  and  the  only  salt  of  importance 
medico-legally  is  the  nitrate. 

Silver  Oxide, Ag20     =232. 


Silver  Nitrate, 
Silver  Sulphate, 
Silver  Sulphide, 
Silver  Chloride, 


AgN03  =  170. 
Ag2S04  =  312. 
Ag28  =  248. 
AgCl     =  143.5 


Nitrate  of  Silver.     AgN03  =  170. 

(Lunar  Caustic — Lapis  Infernalis.) 

Lunar  Caustic  is  found  in  shops  either  in  sticks  or  in  crystals.  It  is 
prepared  by  dissolving  silver  in  dilute  nitric  acid,  evaporating  the  solution 
to  dryness,  and  crystallizing  out  the  salt.  Its  solution  in  water  rapidly 
decomposes  in  the  presence  of  organic  matter,  a  black  insoluble  compound 
being  formed.  Hence  its  use  for  marking  linen.  The  black  stains  may, 
to  a  great  extent,  be  removed  by  potassium  cyanide.  It  is  largely  used 
by  photographers. 

Experiments  on  Animals — Symptoms,  etc. 

Orfila's  experiments  on  nitrate  of  silver  prove,  that  when  injected  into 
the  veins  its  action  is  energetic.  Two  grains  killed  a  dog  in  six  minutes, 
the  difficulty  of  breathing  being  the  prominent  symptom.  A  third  of  a 
grain  caused  death  in  four  and  a  half  hours  by  tetanus.  In  both  cases 
the  blood  in  the  heart  was  black,  and  the  lungs  gorged.    Given  internally, 
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thirty-six  grains  killed  a  dog  in  thirty-six  hours,  no  particular  symptom 
being  noted,  but  the  after-death  appearance  of  the  stomach  betokened  a 
corrosive  action,  parts  presenting  an  appearance  similar  to  the  eschars 
produced  by  the  action  of  the  caustic  silver  on  the  skin.  Nitrate  of  silver 
must,  therefore,  be  regarded  as  an  irritant  and  corrosive  poison. 

The  blueness  of  the  skin  produced  by  the  action  of  nitrate  of  silver, 
proves  it  to  be  freely  absorbed.  This  color  is  due  to  the  reduction  of  the 
metal,  and  its  deposition  on  the  surface  of  the  true  skin.  For  this  action 
to  take  place,  the  drug  must  be  taken  for  a  very  considerable  time.  It  is 
given  medicinally  in  chronic  gastric  affections  and  in  some  nervous  affec- 
tions (epilepsy,  etc.)  in  doses  varying  from  a  quarter  to  half  a  grain. 

But,  although  no  discoloration  of  the  body  may  be  apparent,  the  absorp- 
tion of  the  poison  is  manifest,  even  when  but  one  dose  has  been  taken,  for 
Orfila  has  found  it  under  such  circumstances  in  the  liver,  spleen,  urine, 
etc.,  whilst  Panizza  and  Kramer  have  found  it  in  the  blood. 

The  treatment  of  poisoning  with  silver  salts  is  obvious.  Common  salt 
or  sal  ammoniac  in  solution  must  be  given  freely.  Vomiting  must  also  be 
encouraged.     White  of  egg  should  be  administered. 

Post-mortem  Appearances. 

In  slow  poisoning  the  body  will  be  found  of  a  blue  tint.  When  death 
is  rapid  from  a  large  dose,  a  blue  line  will  sometimes  be  found  round  the 
gums,  the  stomach  and  intestines  being  either  intensely  red  and  inflamed, 
or  white  from  the  action  of  the  caustic  nitrate,  or  black  from  the  decom- 
position of  animal  matters. 

Tests. 

1.  Mixed  with  carbonate  of  soda,  and  heated  on  charcoal  with  the 
blowpipe,  a  hard,  white  malleable  metallic  bead  is  produced,  with  no 
incrustation  whatsoever. 

2.  Sulphuretted  hydrogen  gives  a  black  precipitate  (Ag2S),  insoluble  in 
sulphide  of  ammonium,  but  soluble  in  warm  nitric  acid. 

3.  The  caustic  alkalies  give  a  brown  precipitate  (AgHO),  soluble  in  ex- 
cess of  ammonia,  but  not  in  potash  or  soda. 

4.  Hydrochloric  acid  and  any  soluble  chloride  give  a  white  precipitate 
(AgCl),  which  turns  slate-colored  after  exposure  to  the  light,  soluble  in 
ammonia,  in  hyposulphite  of  soda,  and  in  cyanide  of  potassium,  but  in- 
soluble in  boiling  nitric  acid.  The  chloride,  when  heated,  becomes  a 
horny  mass. 

(Note. — There  are  three  insoluble  chlorides — 

(a)  Lead  chloride  (PbCl2) — not  acted  on  by  ammouia. 

(,3)  Mercurous  chloride  ( HgCl) — turned  black  by  ammonia. 

(j)  Silver  chloride  (AgCl) — dissolved  by  ammonia.) 

5.  Iodide  and  bromide  of  potassium  give  yellow  precipitates,  which  are 
not  easily  soluble  in  ammonia. 

Quantitative  Analysis. 

Acidulate  the  solution  of  the  silver  with  nitric  acid,  and  precipitate 
with  hydrochloric  acid ;  filter,  wash,  and  dry  the  chloride. 

100  grains  (AgCl)  =    75.47  Ag. 

=  118.46  AgM)3. 
15 
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Toxicological  Analysis. 

Boil  the  contents  of  the  stomach  with  bicarbonate  of  potash  and  filter. 
Boil  the  residue  on  the  filter-paper  with  nitrohydrochloric  acid,  and  again 
filter.  Mix  the  filtrates  together,  and  evaporate  them  to  dryness,  so  as  to 
char  the  organic  matter.  Redissolve  the  residue  in  dilute  nitric  acid,  and 
saturate  with  ammonia  ;  filter  and  precipitate  the  silver  with  hydrochloric 
acid  in  a  solution  again  rendered  acid  with  nitric  acid. 

Cases  of  Poisoning  with  Nitrate  of  Silver. 

CASE  1. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  319.  Female:  set.  51.  A  mixture  contain- 
ing fifty  grains  of  nitrate  of  silver,  taken  in  divided  doses. 

Symptoms. — Vomiting  of  a  brownish-yellow  fluid. 

Result — Death  in  three  days. 

Post-mortem. — Stomach  and  intestines  inflamed;  silver  found  in  stomach  and  liver. 

CASE  2.—"  British  Medical  Journal,"  May  20th,  1871,  p.  527  (Mr.  Seatter-ood).  JEt.  15  months.  A 
stick  of  nitrate  of  silver,  three-quarters  of  an  inch  long,  slipped  down  the  throat. 

Symptoms. — Immediate  vomiting;  (common  salt  was  administered);  convulsions.  Death  in  vio- 
lent convulsions  in  six  hours. 

Result. — Death  in  six  hours. 

Post-mortem  in  Twenty-five  Hours. — Two  or  three  patches  of  corrosion  in  the  cesophagus ;  mucous 
membrane  of  stomach  pale,  except  one  pitch  of  corrosion  of  a  brilliant  white  color  (AgCl);  duo- 
denum and  part  of  jejunum  similarly  corroded;  heart  empty  and  contracted. 

CASE  3. — "Medecine  Legale  (Devergiei,"  vol.  iii  (M.  Pommarede).    Male:  set.  21.    One  ounce. 

Symptoms. — Insensibility  ;  convulsive  movements  of  upper  limbs;  of  the  face;  forcible  closure  of  the 
jaw;  dilatation  and  insensibility  of  the  pupil;  improved  under  treatment,  but  afterwards  had  a 
relapse ;  ultimately  recovered. 

Result. — Recovery. 

CASE  4.— "British  Medical  Journal,"  May  27th,  1871,  p.  552  (Mr.  Hart).  JEt.  4.  A  piece  of  stick 
caustic  slipped  down  the  throat. 

Symptoms. — Immediate  vomiting  induced  (milk  treaament  alone  adopted). 

Result. — Recovery. 

THALLIUM  (Tl  =  204.     Sp.  Gr.  11.85). 

The  detection  of  a  splendid  green  line  in  the  spectrum,  led  to  the  dis- 
covery of  thallium  by  Crookes  in  1861.  The  salts  are  said  to  be  very  poi- 
sonous, but  before  anything  can  be  definitely  stated  as  to  their  physiologi- 
cal action,  we  need  far  more  numerous  and  more  accurate  experiments  than 
are  as  yet  recorded.  From  the  circumstance  that  the  salts  are  perfectly 
tasteless,  and  very  soluble  in  water,  some  more  information  than  we  at 
present  possess  is  much  to  be  desired.  15.5  grains  of  the  carbonate  killed 
a  rabbit  in  a  few  hours  (Paulet);  75  grains  of  the  sulphate  killed  two 
hens,  six  ducks,  two  puppies,  and  a  middle-sized  dog;  1.5  grain  killed  a 
puppy  in  forty  hours  (M.  Lamy).  The  symptoms  described  are  intense 
dyspnoea,  abdominal  pains,  salivation,  convulsions,  and  specially  paralysis. 
Nothing  is  said  about  vomiting  or  purging,  and  no  marked  post-mortem 
appearances  are  recorded. 

Mr.  Crookes's  experience,  however,  seems  completely  different  to  what 
has  been  observed  by  these  investigators.  He  states  that  he  has  himself 
swallowed  one  or  two  grains  of  thallium  salt  without  any  effect,  nor  has 
the  vapor  (to  which  he  has  been  so  much  exposed )  proved  injurious.  Thal- 
lium is  said  to  stain  the  hair,  and  to  render  the  skin  hard  and  yellow. 
(For  experiments  on  thallium  poisoning,  by  M.  Lamy,  see  "British  Medi- 
cal Journal,"  September  26th,  1863,  p.  352.) 

The  detectiou  of  the  peculiar  green  band  by  the  spectroscope,  at  once 
supplies  us  with  a  test  for  its  presence  of  extreme  delicacy. 


POISONING    BY    TIN.  219 


TIN  (Sn  ==  118).     Sp.  Gr.  7.30;  melts  at  228°  C. 

Tin  is  chiefly  found  in  Cornwall  as  tin-stone  (Sn02).  It  is  a  soft,  mal- 
leable, silver-white  metal,  and  is  largely  used  for  coating  sheet-iron  (tin- 
plate),  as  well  as  in  various  alloys,  such  as  bronze,  bell-metal,  pewter, 
solder,  etc.     The  metal  itself  is  not  a  poison. 

The  chlorides  are  the  only  compounds  of  interest  medico-legally.  Under 
the  name  of  "  Dyers'  spirit,"  they  are  largely  used  in  calico-printing ; 
whilst  what  is  called  "  Tin  prepare  liquor,"  is  a  stannate  of  sodium  (Na3 
Su03,  4H20).  The  ©xide  of  tin  constitutes  one  ingredient  of  putty  pow- 
der, which  is  used  for  polishing  silver-plate,  and  for  giving  white  opacity 
to  enamels. 

Stannous  Oxide,         .         .                  .         .         .     SnO  =  134. 

Stannic  Oxide, Sn02  =  150. 

Stannous  Sulphide  (brown),       ....     SnS  =  150. 

Stannic  Sulphide  (yellow)  (mosaic  gold)  (bronz-  loo  —  182 
ing  powder),.         .....         .j         2 

Stannous  Chloride,    .         .         .         .         .         .     SnCl2  =  189. 

Stannic  Chloride  (spirit  of  Libavius),        .         .  =  260. 

Experiments  on  Animals. 

The  chlorides  of  tin  are  decomposed  by  nearly  all  animal  fluids  and 
vegetable  infusions.  They  are  active  poisons.  According  to  Orfila's  ex- 
periments, from  eighteen  to  twenty-four  grains  given  internally  to  dogs, 
killed  them  in  one,  two,  and  three  clays,  the  symptoms  produced  being 
violent  vomiting,  and  great  general  depression.  Applied  to  a  wound,  he 
found  that  two  drachms  caused  sloughing  of  the  part,  and  death  in  twelve 
days.  But  the  action  of  the  chloride  is  far  more  energetic  when  injected 
into  the  veins,  six  grains  killing  a  dog.»in  one  minute.  Two  grains  thus 
administered  killed  a  dog  in  fifteen  minutes  (tetanus  being  a  prominent 
symptom),  and  0.5  grain  in  twelve  hours,  a  curious  cataleptic  condition 
being  induced.  The  poison  was  discovered  in  each  case  after  death  in  the 
liver,  spleen,  and  urine.  The  morbid  appearances  were  those  of  an  irritant 
poison.  Orfila  refers  to  a  peculiar  tanned  appearance  of  the  villous  coat 
in  the  stomachs  of  the  dogs. 

The  tin  salts  act  as  irritant  poisons  in  the  human  subject.  In  the  treat- 
ment of  poisoning  cases  a  solution  of  carbonate  of  ammonia  is  indicated, 
together  with  large  quantities  of  milk  and  white  of  egg.  Vomiting  must 
be  encouraged  by  emetics,  and  the  stomach-pump  used,  if  necessary,  with 
great  care,  and  only  if  the  case  be  seen  very  soon. 

Tests. 
(A)  Stannous  Salts  (e.  g.,  Stannous  Chloi'ide.     SnCl2). 

1.  Sulphuretted  Hydrogen  gives  a  brown  precipitate  (SnS).  Collect  the 
precipitate,  and,  whilst  moist,  add  yellow  sulphide  of  ammonium,  when  it 
will  be  converted  into  a  persulphide  (SnS2).  If  an  acid  be  added  to  this, 
a  yellow  precipitate  falls. 

2.  Solutions  of  Fixed  Alkalies  give  a  white  precipitate  (Sn2HO),  soluble 
in  excess.  If  the  solution  be  boiled,  some  of  the  tin  is  reprecipitated  as 
stannous  oxide  (black),  (SnO). 

3.  Corrosive  Sublimate  gives  a  gray  precipitate  consisting  of  mercury,  in 
a  state  of  fine  subdivision. 

4.  Chloride  of  Gold  gives  a  purple  precipitate  (purple  of  Cassius). 


220  CASES    OF    POISONING    BY    TIN    SALTS. 

(B)  Stannic  Salts  (e.  g.,  Stannic  Chloride.     SnCl4). 

1.  Sulphuretted  Hydrogen  gives  a  yellow  precipitate  (SnS,2),  soluble  in 
ammonia,  and  in  sulphide  of  ammonium,  and  precipitated  therefrom,  on 
the  addition  of  an  acid. 

2.  Solutions  of  the  Fixed  Alkalies  give  a  white  precipitate  of  stannic 
acid  (H2Sn03)  soluble  in  excess  of  the  alkali,  but  not  reprecipitated  on 
boiling,  as  happens  with  stannous  salts. 

When  tin  compounds  are  heated  by  the  blowpipe  on  charcoal  with  car- 
bonate of  soda,  a  white  metallic  globule  is  formed,  which  will  be  found  to 
be  malleable  and  soluble  in  hydrochloric  acid,  to  which  solution  the  vari- 
ous tests  may  be  applied. 

Toxicological  Analysis. 

With  organic  liquids  and  tissues  all  that  is  usually  necessary  is  to  boil 
them  for  some  time  in  water  acidulated  with  hydrochloric  acid,  then  to 
filter,  and  to  test  the  filtrate. 

Cases  of  Poisoning  by  Chloride  of  Tin. 

CASE  1. — Orfila,  "Toxicologie  Generale,"  1843,  ii,  5;  Christison,  p.  4S9.    Given  to  several  persons 
by  the  cook  using  it  by  mistake  instead  of  salt. 
Symptoms. — None  vomited ;  colicky  pains  and  diarrhcea. 
Result. — All  recovered. 

CASE  2.— "Medical  Times,"  October  9th,  1841.    5ss.  of  solution  of  chloride. 
Symptoms. — Vomiting;  pain.    Delirium  on  the  third  day. 
Result. — Death  on  third  day. 

TITANIUM  (Ti  =  50). 

Has  no  action,  so  far  as  experiments  have  as  yet  been  made,  on  animal 
life. 

TUNGSTEN,  WOLFRAM  (W  =  184). 

So  far  as  we  know,  tungsten  is  perfectly  inert.  One  of  the  authors  has 
given  one  ounce  of  tuugstate  of  ammonia  to  a  dog,  but  no  effects  were 
produced. 

URANIUM  (U  =  120).    Sp.  gr.  18.4. 

This  is  a  steel-white  metal.  The  uranium  compounds  are  chiefly  used 
for  glass  staining,  the  uranous  oxide  giving  a  black,  and  the  uranic  oxide 
a  fine  yellow  to  glass.     It  is  also  used  in  photography. 

Vomiting  is  induced  when  a  dose  of  from  fifteen  to  sixty  grains  of  the 
chloride  is  given  to  a  dog,  but  nothing  more.  Three  grains  of  the  chloride 
injected  into  a  vein  proves  instantly  fatal.     (Gmelin.) 

ZINC  (Zn=65).    Sp.  gr.  7.0. 

Zinc  is  never  met  with  in  an  uncombinated  state  in  the  inorganic  world; 
whilst  it  does  not  exist  at  all,  so  far  as  we  know,  in  the  organic.  It  is 
found  both  in  the  form  of  a  sulphide  (ZnS,  blende),  and  carbonate  (ZnC03, 
calamine).  Zinc  is  a  bluish-white  metal,  very  brittle,  and  breaks  with  a 
crystalline  fracture.  At  100°  C.  it  is,  to  a  certain  extent,  both  malleable 
and  ductile. 

In  moist  air  it  rapidly  tarnishes,  a  thin  film  of  oxide  being  formed.  It 
quickly  dissolves  in  dilute  hydrochloric  and  sulphuric  acids,  and  also  in  a 
hot  caustic  potash  solution,  hydrogen  being  set  free.  Nitric  acid  acts  on 
it  powerfully,  but  the  acid  itself  is  decomposed.     It  boils  at  1040°  C,  and 
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at  this  temperature  gives  off  a  vapor,  which  burns  with  a  bluish-white 
flame,  depositing  zinc  oxide.  The  inhalation  of  zinc  fumes  are  said  to 
have  produced  injurious  results.  ("Chemical  Gazette,"  viii,  p.  362;  and 
Christison,  p.  502.)  It  is  thought  by  some  that  the  evil  effects  produced 
in  copper  workshops  on  melting  days  is  due  to  the  zinc  mixed  with  the 
copper  (bronze),  rather  than  to  the  action  of  the  copper.  Zinc  is  not  itself 
a  poison,  but  all  its  salts  are,  although  nothing  like  so  energetic  in  their 
action  as  those  of  lead  and  copper. 

Zinc  is  largely  used  for  roofing  houses.  Sheet-iron,  dipped  into  a  bath 
of  melted  zinc,  is  commonly  known  as  galvanized  iron.  Brass  is  an  alloy 
of  zinc  with  copper ;   German  silver  consists  of  brass  whitened  with  nickel. 

All  the  salts  of  zinc  are  colorless  ;  and  most  of  them  are  readily  soluble 
in  water.     The  oxide  is  closely  allied  to  magnesia  in  its  combinations. 

The  use  of  zinc  for  cooking  utensils  is  not  altogether  without  danger; 
nor,  considering  the  extreme  brittleness  of  the  metal,  is  it  to  be  recom- 
mended for  the  purpose.  Water,  if  it  contains  either  a  free  acid,  or  fatty 
matters,  or  a  quantity  of  salt,  has  a  slightly  solutive  action  on  zinc. 

Zinc  Oxide,  .         .         .  ZnO  =  81. 

Zinc  Carbonate  (Calamine),  ZuC03  =  125. 

Zinc  Chloride,     .         .         .  ZnCl2  =  136. 

Zinc  Sulphide  (Blende),      .  ZnS  =  97. 

Zinc  Sulphate,     .         .         .  ZnS04,  7H20  =  161  +  126. 

Zinc  Acetate,       .         .         .  Zn(C2H302)2  2H30  =  183  +  36. 

Zinc  Oxide  (ZnO  =  81.) 

This  is  formed  when  zinc  is  burnt  in  air.  The  hydrated  oxide  (ZnOH20) 
is  precipitated  by  the  addition  of  caustic  soda  or  potash  from  solutions  of 
its  salts.  Oxide  of  zinc  is  used  occasionally  under  the  name  of  "Zinc 
White"  as  a  paint,  in  the  place  of  white  lead,  its  advantage  being  that  it 
is  not  blackened  by  sulphuretted  hydrogen. 

Carbonate  of  Zinc — Calamine  (ZnC03  =  125). 

•  When  soluble  carbonates  are  added  to  a  zinc  solution,  the  precipitate 
formed  is  a  mixture  of  the  carbonate  and  oxide.  It  is  soluble  in  carbo- 
nate of  ammonia,  but  not  in  the  carbonates  of  potash  or  soda. 

Chloride  of  Zinc  (ZnCl2^  136). 

This  salt  is  soluble  in  water,  alcohol,  and  ether.  It  is  used  by  plumbers 
in  soldering  as  a  flux.  Further,  it  possesses  powerful  antiseptic  and  de- 
odorizing properties.  The  strong  aqueous  solution  constitutes  what  is 
known  as  "Sir  William  Burnett's  Disinfecting  Fluid."  The  strength  of 
this  liquid  varies  from  205  to  230  grains  of  the  salt  per  ounce. 

It  is,  moreover,  a  powerful  corrosive  poison.  Several  cases  are  recorded 
where  it  has  been  swallowed  accidentally,  and  with  a  fatal  result.  Ap- 
plied externally,  it  is  found  to  act  as  a  powerful  escharotic. 

The  chloride  of  zinc  differs  in  its  action  from  all  other  zinc  salts  by  its 
rapidly  coagulating  action  on  liquid  albumen,  and  on  the  delicate  tissues 
of  the  body.  Its  action  on  the  living  body  is  twofold  :  (1st)  It  is  a  caustic 
and  an  irritant,  producing  pain,  and  instant  vomiting ;  and  (2dly),  it  ex- 
erts a  specific  action  on  the  motor  or  organic  system  of  nerves ;  for  after 
the  poison  has  been  taken,  the  pulse  and  breathing  are  accelerated,  the 
voluntary  muscles  become  paralyzed,  the  pupils  dilate,  coma  supervenes, 
and  death  occurs  without  a  struggle.     The  poison  may  be  found  in  the 
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tissues,  urine,  aud  blood.     The  heart  is  usually  found  fully  distended,  and 
the  blood  black  and  uncoagulated.     (Dr.  Letheby.) 

Sulphide  of  Zinc  (ZnS  =  97). 

The  native  sulphide  is  known  as  Blende.  Sulphide  of  ammonium  throws 
down  from  zinc  solutions  the  hydrated  sulphide  (ZnS,  H20). 

Sulphate  of  Zinc  (ZnS04  +  7H20  =  161  +  12G). 
(White  Vitriol,  White  Copperas.) 

Sulphate  of  zinc  is  a  white  crystalline  salt,  and  effloresces  in  dry  air.  It 
is  soluble  in  two  and  a  half  parts  of  cold,  and  in  less  than  its  own  weight 
of  boiling  water.  It  is  decomposed  by  albumen  aud  milk,  the  animal 
matters  forming  insoluble  compounds  with  it.  It  has  more  than  once  been 
taken  by  mistake  for  sulphate  of  magnesia.  At  100°  C.  it  gives  up  six  of 
water,  and  at  210°  C.  it  gives  up  all  its  water  of  crystallization.  If  ex- 
posed to  a  bright  red  heat,  a  mere  residue  of  oxide  of  zinc  is  left. 

In  small  doses  (gr.  j — vj)  it  acts  as  a  nervine  tonic,  and  is  useful  in 
chorea,  epilepsy,  etc.  A  much  larger  dose  can  be  borne  after  a  patient 
has  taken  it  for  some  time.  It  is  also  used  as  an  astringent  in  chronic 
discharges  from  mucous  membranes.  In  large  doses  (gr.  x — gr.  xxx)  it  is 
given  as  an  emetic,  its  action  not  being  accompanied  with  very  much  gen- 
eral depression.  In  ordinary  cases  of  poisoning  twenty  grains  of  the  sul- 
phate may  be  safely  given,  for  the  purpose  of  producing  vomiting. 

Acetate  of  Zinc  (Zn(C2H302)22H.20  =  183  +  36). 

This  salt  is  formed  by  dissolving  carbonate  of  zinc  in  acetic  acid.  It  is 
soluble  in  water,  and  is  given  as  a  tonic  in  1  gr.  doses,  and  as  an  emetic 
in  15  gr.  doses. 

Symptoms  of  Zinc  Poisoning,  Dose,  etc. 

In  the  act  of  swallowing  the  peculiar  and  disagreeably  metallic  taste  of 
the  poison  will  be  complained  of.  The  immediate  vomiting  of  matters 
containing  more  or  less  blood,  the  severe  abdominal  pain,  accompanied 
with  purging,  aud  the  burning  pain  in  the  gullet,  are  the  prominent  symp- 
toms of  poisoning  with  the  zinc  salts.  The  pulse  is  generally  very  feeble, 
the  body  very  cold,  the  countenance  very  anxious,  but  the  intellect  clear. 
On  one  occasion  no  vomiting  seems  to  have  been  produced. 

After  chloride  of  zinc  has  been  swallowed,  the  several  membranes  with 
which  it  comes  into  contact,  owing  to  its  terribly  corrosive  action,  will  be 
found  destroyed,  froth  will  probably  issue  from  the  mouth,  and  the  patient 
lose  both  voice  and  sight.  Its  action,  too,  on  the  nervous  system  is  gener- 
ally very  considerable.  The  patient  may,  moreover,  apparently  recover 
from  the  primary  symptoms;  but  they  often  again  recur,  or  induce  death 
by  secondary  causes,  such  as  stricture  of  the  gullet,  or  pylorus,  or  by  the 
chemical  action  of  the  poison  on  the  lining  membrane  of  the  stomach. 

As  regards  the  time  of  death,  it  is  to  be  remarked  that  this  specially 
depends  on  whether  vomiting  and  purging  are  early  or  late  symptoms. 
One  ounce  of  the  sulphate,  or  100  grains  of  the  chloride,  may  be  regarded 
as  a  poisonous  dose.  Great  tolerance  of  zinc  compounds,  however,  is 
brought  about  by  use.  Thus  we  read  of  two  scruples  of  the  acetate  being 
given  three  times  a  day  in  a  case  of  epilepsy. 
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Treatment. 

The  treatment  of  zinc  poisoning  is  similar  to  that  recommended  in  cases 
of  poisoning  by  copper.  In  cases  where  chloride  of  zinc  has  been  taken,, 
carbonate  of  soda,  with  milk,  white  of  egg,  tea,  and  decoction  of  bark,  are 
indicated.     Opium  may  be  given  to  relieve  pain. 

Post-mortem  Appearances. 

When  the  sulphate  has  been  taken,  inflammation  of  the  intestinal  tract 
is  uniformly  found.     The  brain  and  lungs  are  generally  congested. 

With,  the  chloride  the  post-mortem  appearances,  reported  by  Dr. 
Letheby,  are  a  peculiar  whiteness  and  opacity  of  the  mucous  membrane 
of  the  mouth  and  oesophagus,  and  a  hard,  leathery  state  of  the  stomach, 
which  is  generally  corrugated,  contracted,  opaque,  and  of  a  dark-leaden 
color,  all  parts  having  a  very  acid  reaction.  The  lungs  and  kidneys  are 
usually  congested.  The  fluid  in  the  stomach  often  has  the  appearance  of 
curds  and  whey.     In  one  case  two  perforations  in  the  stomach  were  found. 

Fatty  changes  in  the  various  viscera  have  been  more  than  once  re- 
corded. 

Experiments  on  Animals. 

Orfila  found  that  dogs  recovered  after  taking  as  much  as  seven  or  eights 
drachms  of  the  acetate,  if  the  poison  was  not  artificially  retained  in  the 
stomach ;  but  that  death  generally  occurred  in  about  three  days,  if  the 
gullet  was  tied,  the  inflammation  in  the  stomach  after  death  being  well 
marked.  Injected  into  the  veins,  forty-eight  grains  caused  instant  death  ; 
whilst  with  even  twenty-four  grains,  death  occurred  in  three  minutes. 
Orfila  found  the  poison  afterwards  in  the  spleen,  liver,  and  urine.  Blake's 
experiments  showed  that  some  depression  of  the  heart's  action  was  pro- 
duced when  even  three  grains  was  injected  into  the  veins,,  whilst  an  arrest 
of  the  heart's  action  occurred  in  eight  seconds  when  thirty  grains  was 
similarly  injected. 

In  Pyl's  "Memoirs"  a  case  is  recorded,  where  the  outward  application  of 
the  sulphate  of  zinc  to  an  eruption  caused  death  in  five  hours,  with  vomit- 
ing, purging,  and  convulsions. 

Tests. 

1.  Sulphuretted  Hydrogen  gives  in  neutral  or  alkaline  solutions  (but  not 
in  an  acid  solution)  a  white  amorphous  precipitate.  Zinc  is  the  only  metal 
that  gives  a  white  precipitate  with  sulphuretted  hydrogen.  A  similar  pre- 
cipitate is  produced  with  sulphide  of  ammonium.  The  precipitate  thus 
formed  is  insoluble  in  caustic  alkalies,  or  in  acetic  acid,  but  is  soluble  in 
the  mineral  acids,  even  when  very  dilute.  The  precipitation  of  the  metal 
is  aided  by  a  slight  heat. 

2.  Caustic  Alkalies  give  a  white  precipitate  (ZuH202),  soluble  in  excess 
of  the  alkalies,  and  in  free  acids. 

3.  Alkaline  Carbonates  give  a  white  precipitate,  insoluble  either  in  excess 
of  the  carbonates,  or  in  the  fixed  alkalies,  but  soluble  in  all  ammonia 
salts. 

4.  The  separation  of  zinc  from  its  solutions  can  be  effected  by  placing 
the  solution  in  a  platinum  capsule,  and  touching  the  platinum  through  the 
liquid  with  a  piece  of  magnesium,  when  the  metal  will  be  deposited  on  the 
platinum. 

5.  Zinc  salts,  when  heated  on  platinum-foil,  leave  a  fixed  infusible  resi- 
due, which,  when  hot,  is  yellow,  and,  when  cold,  is  white.     If  the  residue 
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be  warmed  with  nitrate  of  cobalt,  and  afterwards  heated  with  the  blow- 
pipe, the  mass  assumes  a  brilliant  green  color. 

6.  Zinc  salts,  heated  with  carbonate  of  soda  in  the  reducing  flame  of  the 
blowpipe,  deposit  an  incrustation  similar  to  the  above,  that  is,  yellow  when 
hot,  and  white  when  cold. 

7.  Ferrocyanide  of  Potassium  gives  a  white  amorphous  precipitate,  in- 
soluble in  mineral  acids,  but  soluble  in  fixed  caustic  alkalies. 

8.  Ferricyanide  of  Potassium  gives  a  reddish-brown  precipitate,  insoluble 
in  mineral  acids,  but  soluble  in  caustic  alkalies. 

9.  Oxalic  Acid  gives  a  white  crystalline  precipitate,  very  soluble  in  the 
mineral  acids. 

Note. — That  nearly  all  the  tests  give  white  precipitates. 

Quantitative  Estimation. 

Zinc  is  usually  estimated  quantitatively  as  an  oxide.    The  solution  must 

be  boiled,  treated  with  carbonate  of  soda  until  a  precipitate  ceases  to  be 

produced,  again  boiled,  filtered,  and  the  precipitate  washed,  dried,  and 
ignited. 

100  grs.  ZnO  =  354.13  ZnS04,  7H,20. 

"     =167.77  ZnCl2. 

"     =  270.37  Acetate  of  Zinc. 

Toxicological  Analysis. 

In  examining  the  stomach  and  its  contents,  in  a  case  of  suspected  poison- 
ing, it  should  always  be  remembered  that  zinc  may  have  been  given  to 
a  patient  as  an  emetic,  and  hence,  although  found  in  the  stomach  after 
death,  not  be  the  cause  of  death.  If  found,  it  should  never  deter  us  from 
seeking  for  other  poisons. 

Boil  the  contents  of  the  stomach,  or  any  organic  liquid,  with  acetic 
acid.  This  will  dissolve  any  zinc  oxides  existing  in  combination  with  ani- 
mal matters.  Filter  the  liquid,  and  pass  sulphuretted  hydrogen  through 
the  filtrate.  Collect  the  precipitate,  wash  and  dry.  Act  upon  this  with 
strong  nitric  acid,  and  dilute  sufficiently  with  water.  The  solution  may 
then  be  neutralized  with  carbonate  of  ammonia,  and  tested  accordingly. 

The  presence  of  iron  as  a  peroxide  somewhat  interferes  with  the  reac- 
tions. The  iron  can  be  precipitated  by  first  adding  an  excess  of  ammonia, 
and  filtering  the  zinc  remaining  in  solution.  The  filtrate  must  be  evapo- 
rated to  dryness,  and  a  drop  of  acetic  acid  having  been  added  to  the 
residue,  the  zinc  may  then  be  dissolved  in  water  and  tested. 

The  solid  matters  must  be  incinerated,  and  the  ash  tested  accordingly. 

Cases  of  Poisoning  with  the  Salts  of  Zinc. 
(I.)  CHLORIDE  OF  ZINC. 

CASE  1.— "Lancet,"  September  3d,  1864,  p.  267  (Mr.  Crossing).  Female:  set.  63.  Siss  of  Sir  Wil- 
liam Burnett's  solution. 

Symptoms. — Instant  pain  and  vomiting,  and  afterwards  purging.  In  one  and  a  half  hours  the  voice 
was  gone,  and  she  became  giddy.  In  a  few  hours  she  had  convulsions,  with  twitchings  of  the  facial 
muscles;  collapse,  and  death  in  fourteen  hours. 

Result. — Death  in  fourteen  hours. 

Posl-morlem. — Body  was  preserved  unusually  well ;  mucous  membrane  of  lips  and  tongue  abraded, 
and  that  of  the  oesophagus  and  stomach  entirely  destroyed.  No  ulceration  or  perforation  ;  duode- 
num and  intestines  congested  ;  heart  normal,  left  side  gorged  with  blood  ;  lungs  congested. 

CASE  2.— "Lancet,"  January  9th,  1864,  p.  35  (Dr.  Wardell).  Female:  set.  21.  Three-quarters  of  a 
winegtassful  of  Burnett's  disinfecting  fluid  =  150  grains  of  ZnCla. 
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Symptoms. — Violent  and  immediate  vomiting,  with  great  pain  in  stomach;  pupils  small;  great 
prostration,  but  no  paralysis  of  the  upper  or  lower  extremities. 
Result. — Death  in  forty-one  hours. 

CASE  3.— "Edinburgh  Medical  and  Surgical  Journal,"  October,  1848  (Dr.  Stratton).  Female: 
adult.     Sij  of  a  solution  =  12  grains. 

Symptoms. — Pain ;  vomiting. 

Result. — Recovery. 

CASE  4.— "Lancet,"  September  12th,  1857,  p.  271  (Dr.  Rose).  Male:  Kt.  21.  One-half  pint  of  Sir 
William  Burnett's  disinfecting  solution. 

Result.— Death. 

Post-mortem. — Hands  clenched;  mucous  membrane  of  stomach  deep  purple,  partially  corroded  and 
destroyed;  pyloric  orifice  constricted;  duodenum  much  congested;  right  lung  much  congested; 
ventricles  of  he%rt  filled  with  dark  coagula;  brain  and  membranes  congested. 

CASE  5.—"  Lancet,"  January  12th,  1861,  p.  29  (Dr.  H.  G.  Wright).  Female :  set.  7.  giss.  of  Sir  Wil- 
liam Burnett's  solution  taken  on  an  empty  stomach. 

Symptoms. — Symptoms  immediate.  She  got  better  under  treatment,  and  remained  so  for  ten  days) 
when,  without  any  apparent  cause,  vomiting  of  blood  took  place.  From  this  time  she  became  very 
ill,  but  recovered  after  a  long  illness.    (Baths  of  milk  were  used.) 

Result. — Recovery. 

CASE  6.—"  Lancet,"  January  12th,  1861,  p.  30  (Dr.  H.  Wright).  Female  :  set.  13.  Sir  William  Bur- 
nett's fluid  drank  by  mistake. 

Symptoms. — She  rallied  for  two  days,  after  which  hsematemesis  occurred  and  violent  sickness.  She 
got  bettter  for  a  time,  but  died  after  a  short  period.    There  were  no  nervous  symptoms. 

Result. — Deatli  after  a  few  days. 

CASE  7.—"  Edinburgh  Medical  and  Surgical  Journal,"  October,  1848,  p.  335.  Male  :  adult.  Dose  200 
grains. 

Symptoms. — Burning  pain  ;  vomiting. 

Result.— Recovery  in  sixteen  days. 

CASE  8.—"  Lancet,"  August  20th,  1853,  p.  159  (Dr.  R.  Hassell).    Male.    Siij  of  Burnett's  fluid. 

Symptoms. — Incessant  vomiting;  purging  set  in  on  the  third  day;  no  corrosive  action;  nervous 
symptoms,  indicated  by  perversion  of  taste  aud  smell,  set  in. 

Result. — Recovery  in  three  months. 

CASE  9.—"  Medical  Times  and  Gazette,"  June  11th,  1859,  p.  595  (Dr.  Markham).  Female  :  set.  46. 
100  grains  =  half  a  wineglassful  of  solution. 

Symptoms. — Vomiting  and  pain  ;  apparently  got  well,  but  in  three  weeks  the  vomiting  returned, 
accompanied  with  exhaustion. 

Result. — Death  in  ten  weeks. 

Post-mortem. — Stomach  very  constricted  at  intestinal  end,  so  as  only  to  admit  a  crowquill. 

CASE  10.— "Lancet,"  July  6th,  1850,  p.  23  (Dr.  Letheby).  Female:  »t.  fifteen  months.  Sir  Wil- 
liam Burnett's  fluid. 

Symptoms. — Extreme  prostration,  and  died  comatose.    Occasional  vomiting  of  a  frothy  fluid. 

Result. — Death  in  ten  hours. 

Post-mortem — Lining  membrane  of  the  mouth  and  throat  white  and  opaque ;  stomach  hard  and 
leathery,  the  inner  surface  dark-colored  ;  lungs  and  kidneys  congested. 

CASE  11. — "American  Journal  of  Medical  Science,"  January,  1860,  p.  190.  Female:  set.  40.  A 
quantity  of  disinfecting  fluid  taken  for  gin. 

Symptoms. — Vomited  in  ten  minutes.    Stomach  became  so  irritable  that  food  could  not  be  retained. 

Result. — Death  in  fourteen  weeks. 

CASE  12.— "British  Medical  Journal,"  September  5th,  1874,  p.  297  (Dr.  Tuckwell).  Female:  set.  21. 
A  quantity  (about  four  ounces). 

Symptoms. — No  injury  to  lips  or  to  mucous  membrane  of  the  mouth  ;  immediate  pain  and  vomit- 
ing.   For  fifty-seven  days  life  was  supported  by  injections.    The  body  was  full  of  petechial  spots. 

Result. — Death  in  one  hundred  and  sixteen  days. 

Post-mortem. — Body  much  emaciated ;  fatty  changes  had  taken  place  in  various  organs.  Intestines 
very  congested. 

CASE  13.— "  Lancet,"  September  6th,  1854,  p.  259  (Dr.  Thorn).    Male  :  set.  20  months.    A  teaspoon- 
ful  of  Crewe's  disinfecting  fluid. 
Symptoms. — Great  pain,  purging,  and  vomiting. 
Result. — Recovery. 

CASE  14—  "Medical  Times  and  Gazette,"  October  11th,  1851,  p.  382  (Mr.  Milton).  Male:  adult. 
Burnett"  s  fluid  taken  for  gin.    Drank  a  glass  without  noticing  the  mistake. 

Symptoms. — Pains  and  vomiting  soon  set  in;  could  scarcely  move  because  of  the  agony  it  caused. 
He  recovered  after  a  week,  but  had  a  relapse,  from  which  he  recovered  after  three  weeks. 

Result. — Recovery. 

CASE  15.—"  Medical  Times  and  Gazette,"  November  8th,  1851,  p.  497  (Dr.  T.  Ogier  Ward).  Female: 
set.  40.     About  a  mouthful,  swallowed  by  mistake  for  vinegar. 

Symptoms. — Burning  pain  ;  giddiness ;  loss  of  sight ;  purging  and  vomiting ;  collapse  ;  loss  of  sen- 
sibility and  loss  of  voice.    Recovery  after  five  weeks. 

Result. — Recovery. 
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CASE  10— "Medical  Times  and  Gazette,"  July  19th,  1856,  p.  59  (Dr.  F.  C.  Webb).  Male.  Sj  of 
Burnett's  fluid  by  mistake,  taken  after  a  full  meal. 

Symptoms. — fireat  pain;  constant  vomiting  ;  marked  prostration;  no  signs  of  corrosion  in  either 
mouth  or  fauces.     (Emetic  administered  very  soon.)    Recovery  after  many  weeks. 

Result. — Recovery. 

CASE  17.—"  Medical  Times  and  Gazette,"  November  2Gth,  1859,  p.  525  (Dr.  Habershon).  Female  : 
set.  37.    Three-fourths  of  a  wineglassful  of  Burnett's  fluid. 

Symptoms. — Vomiting  in  a  quarter  of  an  hour,  afterwards  purging;  no  blood,  and  an  entire  ab- 
sence of  pain.    Three  months  afterwards  pain  set  in,  and  eight  days  after  this  the  patient  died. 

Result. — Death  in  three  or  four  months. 

Post-mortem. — CEsophagus  and  stomach  ulcerated ;  perforation  at  the  cardiac  end ;  mucous  mem- 
brane much  destroyed. 

CASE  18.—"  Medical  Times  and  Gazette,"  October  18th,  1862,  p.  404  (Dr.  Cousins).  Female.  About 
5ij  of  Sir  William  Burnett's  disinfecting  fluid. 

Symptoms. — In  ten  minutes  great  pain,  nausea,  and  constriction  of  the  throat  set  in;  in  five  hours 
giddiness  and  loss  of  sight  occurred;  afterwards  collapse.    Death. 

Result. — Death  in  seven  and  a  half  hours. 

CASE  19.—"  Medical  Times  and  Gazette,"  August  13th,  1864,  p.  188.  Female.  Chloride  of  zinc 
(soldering  fluid). 

Symptoms. — Burning  pain  in  throat  and  stomach. 

Result, — Recovery. 

See  also  the  following  Cases  of  Poisoning  by  Chloride  of  Zinc. 

'•Medical  Times  and  Gazette,"  June  6th,  1863,  p.  591  (death). 
"Medical  Times  and  Gazette,"  July  4th,  1863,  p.  25. 
"Pharmaceutical  Journal,"  January,  1867,  p.  420. 
"  Lancet,"  1864,  vol.  i,  p.  35. 

(II.)  SULPHATE  OF  ZINC. 

CASE  20.— "Ann.  d'Hyg.,"  1871,  vol.  ii,  p.  341.    Female:  set.  60.    Quantity?  administered  in  soup. 
Symptoms. — Those  of  irritant  poisoning. 
Result.— Death  in  three  days. 

Post-mortem. — Zinc  found  in  spleen,  liver,  stomach,  and  intestines. 

CASE  21.— Taylor's  "  Medical  Jurisprudence,"  p.  316  (Dr.  Mackintosh).    Male :  at.  20.    Sj. 
Symptoms. — Early  vomiting  and  purging. 
Result. — Recovery. 

CASE  22. — "British  and  Foreign  Medical  and  Chirurgical  Review,"  April,  1849.    Female:  set.  25. 
5iss.  taken  for  sulphate  of  magnesia. 
Symptoms. — Vomiting  and  purging  immediate. 
Result. — Death  in  thirteen  and  a  half  hours. 

CASE  23. — "British  and  Foreign  Medical  and  Chirurgical  Review,"  April,  1849.  Female:  set.  35. 
3iss.  taken  for  sulphate  of  magnesia. 

Symptoms. — No  vomiting  for  fifteen  minutes,  or  purging  for  half  an  hour. 

Result. — Recovery. 

CASE  24. — "Chemical  News,"  June  16th,  1865,  p.  288  (Dr.  Herapath).  Slow  poisoning  by  sulphates 
of  zinc  and  iron. 

Symptoms. — Thirst,  nausea,  vomiting;  heat  in  stomach  and  gullet. 

Result.— Death. 

Post-mortem. — Stomach  inflamed. 

CASE  25. — Orfila's  "Toxicologic,"  vol.  i,  p.  573.    Female.    Sij  by  mistake. 

Symptoms. — Pain  and  vomiting.    (Potash  given  in  syrup.) 

Result. — Recovery. 

CASE  26. — Christison,  p.  504.    Child.    Sulphate  of  zinc,  used  as  wash  to  head. 

Symptoms. — Vomiting,  purging,  convulsions. 

Result. — Death  in  five  hours. 

CASE  27.— "Medical  Times  and  Gazette,"  September  6th,  1862,  p.  252  (Mr.  Marsh).  Male:  set.  52. 
About  half  an  ounce  of  sulphate  of  zinc  in  solution. 

Symptoms. — Immediate  pain  and  sickness.  Seemed  to  be  getting  better  during  three  days,  when 
he  had  a  relapse,  and  died. 

Result. — Death  on  the  fifth  day. 

Post-mortem. — All  the  tissues  of  abdomen  loaded  with  fat ;  duodenum  and  stomach  inflamed  ;  heart 
fatty. 

CASE  28.—"  Lancet,"  July  21st,  1855,  p.  52  (Dr.  Brennan).    Male :  set.  19.    5iv  in  water  by  mistake. 

Symptoms. — Symptoms  immediate;  vomiting,  purging,  convulsions.  (Magnesia  administered.; 
Recovery  in  three  days. 

Result. — Recovery. 
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CASE  29.—"  Lancet,"  May  17th,  1856,  p.  540  (Dr.  (i.  D.  Gibb).    Female :  set.  22.    Sixty-seven  grains. 

Symptoms. — Immediate  bitter  taste ;  great  thirst  and  depression. 

Result. — Recovery. 

CASE  30. — "Lancet,"  May  25th,  1S72,  p.  717.    Male:  set,  21.     3j  of  sulphate  of  zinc. 

Symptoms. — Vomiting  and  purging  in  a  few  minutes;  cramp  ;  pain  in  region  of  bladder. 

Result. — Recovery. 

See  also  the  following  Cases  of  Poisoning  with  Sulphate  of  Zinc. 

"Ann.  d'Hyg.,"  vol.  xxsvii,  p.  329  (Tardieu  and  Roussin — Death). 
"Medical  Times  and  Gazette,"  July  16th,  1S53,  p.  78. 
"Lancet,"  August  27th,  1S59,  p.  210  (Dr.  Ogle). 


CHAPTEE   XI. 

THE  MINERAL  ACIDS. 

Sulphuric  Acid — Preparation — Nuisances  arising  from  Oil  of  Vitriol  Factories 
— Impurities — Method  of  Purifying — Varieties  of  Acids — Specific  Gravities  of 
Acids  of  Various  Strengths  (table) — Properties — Its  Action  on  Various  Inor- 
ganic and  Organic  Bodies — Symptoms — Treatment — Post-mortem  appearances 
— Tests — Methods  of  Distinguishing  Free  Acid  from  Acid  in  Combination — 
Toxicological  Analysis — Acid  Stains — Quantitative  Estimation — List  of  Cases 
— Nitric  Acid — Preparation — Varieties — Impurities — Method  of  Purifying — 
Specific  Gravities  of  Various  Strengths  (table) — Action  on  («)  Vegetable  and 
(£)  Animal  Substances — Symptoms — Post-mortem  Appearances— Quantitative 
Estimation — Toxicological  Analysis — Stains  on  Clothing — List  of  Cases — 
Hydrochloric  Acid — Preparation  of  the  Gas — Properties — Action  on  Animal 
Life — Nuisances  arising  from  the  Escape  of  the  Gas — Liquid  Acid — Specific 
Gravities  of  Acids  of  Different  Strengths  (table) — Properties — Impurities — 
Preparation  of  Pure  Acid — Symptoms — Tests — Quantitative  Estimation — 
Toxicological  Analysis — Acid  Stains  on  Clothing— List  of  Cases — Hydrofluoric 
Acid — Preparation — Action  and  Tests — Nitrosulphuric  Acid — Properties — Ac- 
tion on  Organic  Bodies — Tests — Nitrohydrochloric  Acid — Properties  and  Tests 
— Sulphindigotic  Acid. 

Sulphuric,  Nitric,  and  Hydrochloric  Acids. 

These  acids  are  of  very  considerable  importance  ruedico-legally.  Being 
common  trade  articles,  they  are  accessible  to  all,  and  procurable  by  all, 
without  suspicion.  The  cases  of  poisoning,  however,  by  them  in  England 
have  been  almost,  without  exception,  accidental  or  suicidal.  In  Berlin, 
according  to  Dr.  Caspar  ("Medical  Times,"  Aug.  1851,  p.  213),  nine-tenths 
of  the  cases  of  poisoning  are  effected  by  common  oil  of  vitriol.  The  min- 
eral acids,  moreover,  are  not  unfrequently  employed  by  the  mischievous 
and  ill-disposed  for  throwing  over  dresses  and  clothes,  and  thus  effecting 
their  destruction. 

SULPHURIC  ACID  (H2S04,  or  H20,  SO,). 
(Dihydric  Sulphate — Oil  of  Vitriol — Vitriol — Spirit  or  Essence  of 

Vitriol.) 

Preparation. 
Sulphuric  Acid  is  prepared — 

(1)  By  passing  sulphurous  acid  gas  (S02),  vapors  of  nitric  acid  (HN03), 
steam  (H20),  and  air  into  a  leaden  chamber,  so  arranged  as  to  allow  their 
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free  and  perfect  admixture.     A  shallow  layer  of  water  covers  the  bottom 
of  the  chamber. 

The  Sulphurous  Acid  is  produced  either  by  burning  ci*ude  sulphur  or 
pyrites  (which  contains  from  30  to  35  per  cent,  of  sulphur),  or  the 
spent  oxide  from  gas-works  (which  usually  contains  40  to  60  per 
cent,  of  sulphur). 

The  Nitric  Acid  is  obtained  from  nitre  (KN03)  by  the  addition  of 
sulphuric  acid  (H2S04). 

The  Steam  (H20)  is  derived  from  a  special  water-boiler. 

The  Air  in  due  quantity  is  obtained  by  providing  a  constant  draught 
through  the  leaden  chamber. 

The  following  are  the  reactions  that  occur: 

(a)  The  S02  becomes  oxidized  at  the  expense  of  the  oxygen  of  the 
nitric  acid,  which  is  by  this  means  reduced  to  nitric  oxide  (NO). 

3(S02)  +  2(HN03)  +  2(H20)  =  3(H2S04)  +  2(NO> 

(/?)  The  NO  thus  formed  instantly  combines  with  the  oxygen  of  the 
air,  and  nitric  peroxide  is  formed  (N204). 

2(NO)  +  02  =  N20, 

(y)  The  S02  is  now  oxidized  at  the  expense  of  the  N204. 

SO,  +  H20  +  N02  =  NO  +  H2S04. 

Nitrogen  and  nitric  oxide  only  escape  by  the  flue. 

The  dilute  acid  (chamber  acid)  which  is  formed  at  the  bottom  of  the 
chamber,  is  drawn  off,  and  duly  concentrated. 

(2)  Sulphuric  acid  is  also  prepared  by  the  distillation  of  dried  sulphate 
of  iron  (FeS04).  This  process  is  adopted  at  Nordhausen.  Ferric  oxide, 
which  is  a  red  powder,  and  known  as  colcothar  (Fe203)  is  left  in  the  retort. 

4FeS04  +  H20  =  H20,  2S03  +  2Fe203  +  2S02. 

Nuisances  arising  from  Oil  of  Vitriol  Factories. 

And  here  we  may  note  that  nuisances  arising  from  oil  of  vitriol  factories 
are  frequently  a  cause  of  nuisance,  and  form  a  subject  of  litigation.  It 
will  be  seen  that  a  free  current  of  air  through  the  leaden  chamber  is  nec- 
essary for  carrying  on  the  process  of  manufacture;  and  as  this  current 
escapes  at  the  exit  pipe,  it  is  not  unlikely  to  carry  with  it  various  injurious 
gases.  As  a  rule  in  practice,  100  parts  of  sulphur  produce  200  to  294 
parts  of  sulphuric  acid  (H2S04).  Theoretically,  100  parts  should  produce 
306.25  parts  of  the  acid.  The  nitre  also  employed  at  the  works  ought  not 
to  exceed  2  parte  by  weight  for  every  100  parts  of  sulphur  ;  but,  in  reality, 
it  is  rarely  less  than  4  parts,  and  ranges  from  this  to  12  parts,  or  more. 
Where  the  speut  oxide  is  employed  as  a  source  of  sulphurous  acid,  the 
amount  of  nitre  used  is  rarely  less  than  7  per  cent.  If,  then,  we  find  any 
large  disproportion  between  the  materials  used  and  the  acid  obtained,  there 
is  strong  evidence  that  a  considerable  escape  of  gaseous  bodies  must  be 
going  on.  This  escape  may  be  still  more  accurately  estimated  by  direct 
experiment,  as  by  abstracting  the  gases  from  the  flues  connecting  the  cham- 
ber with  the  general  shaft.  Dr.  Roscoe  states  that  in  well-managed  works 
the  sulphur  present  should  not  exceed  one  grain  per  cubic  foot.  The  air 
of  the  chimney-shaft,  according  to  Dr.  Letheby,  should  not  contain  more 
than  0.25  grain  of  sulphur  per  cubic  foot,  one-half  of  this  amount  being 
probably  derived  from  the  coal  or  coke  used  in  the  furnaces.     The  follow- 
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ing  are  the  main  points  to  be  observed  in  the  inspection  of  oil  of  vitriol 
factories : 

(1)  That  the  sulphur  furnaces  are  burniug  properly — no  fumes  escaping 
therefrom. 

(2)  That  the  leaden  chamber  and  flues  are  perfectly  sound  and  air- 
tight. 

(3)  That  the  gases  in  the  flues  leading  from  the  leaden  chamber  do  not 
contain  more  than  one  grain  of  sulphur  per  cubic  foot. 

(4)  That  previously  to  the  gases  from  the  leaden  chamber  passing  into 
the  chimney-shaft,  they  are  first  passed  through  a  water-scrubber  (to  take 
up  sulphurous  acid);  then  through  a  sulphuric  acid  scrubber  (to  absorb 
the  oxides  of  nitrogen)  ;  and  lastly,  through  a  lime  purifier. 

(5)  That  the  process  adopted  in  the  concentration  of  the  acid  is  simi- 
larly conducted,  in  order  to  prevent  the  escape  of  offensive  gases. 

Impurities. 

The  impurities  and  means  of  purifying  sulphuric  acid  are  important, 
and  must  be  considered  in  some  detail,  as  they  often  become  subjects  of 
question  in  law  courts. 

(1)  Compounds  of  Oxygen  and  Nitrogen,  derived  from  the  nitric  acid 
used  in  the  manufacture. 

These  nitrogen  compounds  may  be  known  in  the  acid — 

(a)  By  its  turning  sulphate  of  iron  an  olive-green  or  black  color,  the 
depth  of  color  varying  according  to  the  amount  of  the  oxides 
present.  To  make  the  experiment,  take  a  drachm  of  the  acid, 
mix  it  with  a  few  drops  of  water,  and  allow  the  mixture  to  cool. 
Add  to  this,  carefully,  about  half  a  drachm  of  a  saturated  solu- 
tion of  green  sulphate  of  iron,  so  that  the  solution  may  float 
on  the  acid.  Note  if  any  change  of  color  occurs  at  the  spot 
where  the  two  solutions  meet,  which  will  be  at  once  produced 
if  nitrogen  compounds  are  present  in  the  acid. 

(/5)  By  the  acid  bleaching  a  few  drops  of  a  dilute  solution  of  indigo. 

(y)  By  its  turning  a  red  tint  when  mixed  with  a  little  brucia,  the 
acid  having  been  first  diluted  with  its  own  bulk  of  water. 
An  acid  that  contains  a  very  large  quantity  of  nitrogen  compounds  is 
not  well  suited  for  generating  sulphuretted  or  arseniuretted  hydrogen. 

(2)  Sulphurous  Acid. 

(a)  This  is  a  frequent  impurity  of  the  acid,  and  renders  it  unfit  for 
use  in  testing  for  metals  by  Marsh's  process.  If  such  an  acid 
be  used  for  generating  hydrogen,  the  gas  set  free,  although  per- 
fectly free  from  arsenic,  is  likely  to  baffle  the  skill  of  the 
unwary  by  blackening  a  solution  of  nitrate  of  silver  when 
passed  through  it,  and  by  depositing  a  yellow  ring  when  heat 
is  applied  as  the  gas  traverses  a  glass  tube.  These  reactions 
are  due  to  the  development  of  sulphuretted  hydrogen,  the  sul- 
phurous acid  being  decomposed  when  present  where  hydrogen 
is  being  liberated.  This  test,  however,  enables  us  to  discover 
the  impurity.     Or,  again — 

(/3)  Mix  two  drachms  of  the  acid  with  a  few  drops  of  water ;  add  to 
this  a  drachm  of  an  acid  solution  of  protochloride  of  tin,  and 
immediately  cover  the  mixture  over  with  a  piece  of  paper 
moistened  at  one  spot  with  a  solution  of  acetate  of  lead.  If 
the  paper  be  darkened,  it  is  a  proof  of  the  presence  of  sulphur- 
ous acid  in  the  original  liquid. 
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(3)  Arsenic,  derived  from  the  pyrites  used  in  the  manufacture.  Dr. 
Lethehy  has  found  as  much  as  10  per  cent,  of  metallic  arsenic  in  some 
Cornish  specimens  of  pyrites.  The  quantity  of  arsenic  preseut  in  the 
acid  varies  greatly.  Mr.  Scanlan  has  procured  1.5  grains  of  the  sulphide 
from  1000  grains  of  the  acid  ;  Dr.  Rees,  22  grains  from  one  pint ;  Mr. 
Watts,  30  grains  from  one  pint;  and  Hellman,  0.7  grain  from  one  ounce. 
Arsenic,  or  course,  is  not  present  when  the  acid  is  prepared  from  native 
sulphur.  Dupasquier  states  that  the  arsenic  always  exists  in  oil  of  vitriol 
in  the  form  of  arsenic  acid  (?). 

To  detect  Arsenic  in  Sulphuric  Acid. 

(a)  Neutralize  the  acid  with  carbonate  of  potash.  Add  to  the  mix- 
ture a  little  pure  hydrochloric  acid,  and  pass  sulphuretted 
hydrogen  through  the  solution.  The  yellow  sulphide  formed, 
if  arsenic  be  preseut,  is  soluble  in  ammonia. 

Fig.  23. 


(/5)  Mix  three  or  four  drachms  of  the  acid  with  two  or  three  drops 
of  nitric  acid,  and  heat.  Dilute  with  water  to  a  specific  gravity 
of  1100.  Pour  this  dilute  acid  into  a  flask  containing  a  little 
pure  granulated  zinc,  and  pass  the  gas  generated  through  a 
solution  of  nitrate  of  silver  (Fig.  23).  If  this  be  blackened, 
it  may  be  due  either  to  the  presence  of  arsenic  or  of  sulphurous 
acid.  Now  make  the  tube  hot.  If  it  be  due  to  Arsenic,  the 
sublimate  produced  will  be  a  bright  steel-looking  ring,  but  if 
to  sulphurous  acid,  there  will  be  merely  a  deposit  of  yellowish- 
white  sulphur  formed. 

(4)  Lead,  derived  from  the  leaden  chambers.  Commercial  sulphuric 
acid  is  said  to  contain  from  0.1  to  0.15  per  cent.  (Dr.  Ure.)  Dr.  Letheby 
states  that  he  has  not  fouud  usually  more  than  from  0.03  to  0.08  per 
ceut. 

To  detect  its  presence,  mix  the  acid  with  about  ten  or  twelve  times  its 
bulk  of  water,  aud  note  whether  the  mixture  becomes  milky  or  turbid. 
If  so,  it  is  due  to  the  precipitation  of  sulphate  of  lead,  which,  although 
soluble  in  the  strong  acid,  is  insoluble  in  dilute. 

(a)  Collect  the  precipitate  formed  on  a  filter,  diffuse  in  water,  and 
pass  sulphuretted  hydrogen  through  the  water,  when,  if  it  be 
lead,  the  white  precipitate  will  be  turned  black.  Or 
(/?)  If  the  precipitate  be  mixed  with  twice  its  bulk  of  carbonate  of 
soda,  and  heated  on  a  piece  of  charcoal  with  the  blowpipe,  the 
lead  will  be  reduced. 
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(/)  The  best  plan  is  to  boil  the  precipitate  for  an  hour  in  a  saturated 
solution  of  carbonate  of  soda  ;  filter  ;  dissolve  any  undissolved 
residue  in  a  little  acetic  acid.     Divide  into  two  parts,  A  and  B. 

Test  (A)  with  iodide  of  potassium — which  gives  a  yellow  precipitate 

with  lead. 
Test  (B)  with  sulphuretted  hydrogen — which  gives  a  black  precipitate 

with  lead. 

(5)  Saline  Impurities. — Alkaline  sulphates  are  often  present  in  quanti- 
ties varying  from  0.4  to  0.6  per  cent.  (Dr.  Ure.)  These  may  be  esti- 
mated by  weighing  the  saline  residue  after  the  evaporation  of  a  given 
quantity  of  the  acid.  Such  impurities  may  be  derived— first,  from  the 
nitre  used  in  the  manufacture  of  the  acid ;  and,  secondly,  they  may  be 
purposely  added  to  increase  its  gravity,  and  so  lead  to  the  belief  that  the 
acid  is  more  concentrated  than  it  really  is.  One  part  of  sulphate  of  pot- 
ash added  to  one  hundred  of  the  acid  increases  its  density  as  much  as  six 
parts  in  a  thousand. 

(6)  Carbonaceous  Matter. — This  is  easily  recognized  by  the  color  it  im- 
parts to  the  acid.  It  is  generally  due  to  the  accidental  admixture  of  the 
acid  with  pieces  of  straw,  etc. 

(7)  Selenious  Acid  is  said  to  be  sometimes  present;  and,  from  the  fact 
that  selenium  is  not  an  uncommon  constituent  of  iron  pyrites,  it  is  not 
improbable  that  it  may  be.  Seleniuretted  hydrogen  is  easily  known — (1) 
by  its  intolerable  odor ;  and  (2)  that  when  burnt  it  has  a  smell  of  putrid 
horseradish. 

Method  of  Purifying  Sulphuric  Acid. 

Dilute  the  crude  oil  of  vitriol  with  about  five  times  its  bulk  of  water ; 
pass  sulphuretted  hydrogen  through  the  mixture  for  five  or  six  hours ; 
allow  the  solid  impurities  to  subside,  and  siphon  off  the  weak  supernatant 
acid.  Mix  this  with  a  teaspoonful  of  common  salt,  and  distil  in  a  capacious 
retort  containing  a  few  fragments  of  glass,  and  connected  with  a  receiver 
by  a  tube  about  four  feet  long  and  one  inch  in  diameter.  The  portion 
which  first  passes  over  is  to  be  rejected,  as  it  consists  chiefly  of  water,  with 
nitric,  hydrochloric,  and  sulphurous  acids,  etc. 

Varieties  of  Acids. 

1.  Anhydrous  Sulphuric  Acid  (S03),  which  is  obtained  by  decomposing 
sulphuric  acid  by  anhydrous  phosphoric  acid,  is  a  white  solid.  Its  density 
is  1.9,  and  it  boils  a  little  above  50°  C. 

2.  The  sulphuric  acids  found  in  commerce  contain  variable  proportions 
of  this  dry  acid  and  water. 

(a)  Nordhausen  is  the  strongest  acid  known.     It  contains  about  90 

per  cent,  of  S03.     Sp.  gr.  1900. 
(/5)  Strongest  English  Acid.     It  contains  about  81  or  82  per  cent,  of 

S03.     Sp.  gr.  about  1845. 
(/)   Ordinary  Sulphuric  Acid  of  English    commerce.      It   contains 

about  78  per  cent,  of  S03.     Sp.  gr.  about  1843. 

Properties. 

Physical  Properties. — The  stronger  acids  have  a  syrupy  appearance,  and 
those  that  contain  above  85  per  cent,  of  real  acid  fume  in  the  air.  When 
pure,  oil  of  vitriol  has  neither  color  nor  smell.  The  specific  gravity  de- 
pends upon  its  strength,  good  commercial  samples  having  a  gravity  vary- 
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ing  from  1836  to  1845.  But  so  hygroscopic  is  the  acid,  that  its  exposure 
to  the  air  for  eveu  a  few  minutes  will  materially  alter  its  strength  and 
specific  gravity.  The  following  table  shows  the  strengths  of  acids  of  dif- 
ferent gravities : 

Table  showing  the  percentage  Quantities  of  Sulphuric  Anhydride  (SO:J)  and 
Sulphuric  Acid  (H^SOj  in  Specimens  of  Acids  of  different  specific  gravi- 
ties (Attfield). 


Specific  Gravity. 

SO,  =  80. 

H4S04  =  98. 

Specific  Gravity. 

SO,  =  80. 

H,S04  =  98. 

1.8485 

81.54 

100 

1.3884 

40.77 

50 

1.8475 

8' 1.72 

99 

1.3788 

39.95 

49 

1.8460 

79.90 

98 

1.3697 

39.14 

48 

1  8439 

79.09 

97 

1  3612 

38.32 

47 

1.8430 

72.02 

96  8B.P. 

1.3530 

37.51 

46 

1.8410 

72.28 

96 

1.3440 

36.69 

45 

1.8376 

7746 

95 

1.3345 

35.88 

44 

1.8336 

76  65 

94 

1.3255 

35.06 

43 

1.8290 

75.83 

93 

1.3165 

34.25 

42 

1.8233 

75.02 

92 

1  3080 

33.43 

41 

1.8179 

74.20 

91 

1.2999 

32.61 

40 

1.8115 

73  39 

90 

1.2913 

31.80 

39 

1  8043 

72  57 

89 

1.2826 

30.98 

38 

1.7962 

71.75 

88 

1.2740 

30.17 

37 

1.7870 

70.94 

87 

1.2654 

29  35 

36 

1.7774 

70.12 

86 

1.2572 

28.54 

35 

1.7673 

69.31 

85 

1.2490 

27.72 

34 

1.7570 

68.49 

84 

1.2409 

26.91 

33 

1.7465 

67.68 

83 

1  2334 

26  09 

32 

1.7360 

66.86 

82 

1.2260 

25.28 

31 

1.7245 

66  05 

81 

1.2184 

24  46 

30 

1.7120 

65.23 

80 

1.2108 

23.65 

29 

1.6993 

6442 

79 

1.2032 

22  83 

28 

1.6870 

63.60 

78 

1.1956 

22.01 

27 

1.6750 

62.78 

77 

1.1876 

21.20 

26 

1.6630 

61.97 

76 

1.1792 

20.38 

25 

1.6520 

61.15 

75 

1.1706 

19.57 

24 

1.6415 

60.34 

74 

1.1626 

18.75 

23 

1.6321 

59.52 

73 

1.1549  % 

17.94 

22 

1.6204 

58.71 

72 

1.1480 

17.12 

21 

1.6090 

57.89 

71 

1.1410 

16.31 

20 

1.5975 

57  08 

70 

1.1330 

15  49 

19 

1.5868 

56.26 

69 

1.1246 

14.68 

18 

1.5760 

55.45 

68 

1.1165 

13  86 

17 

1  5648 

54.63 

67 

1.1090 

13.05 

16 

1.5503 

53.82 

66 

1.0019 

12.23 

15 

1.5390 

53.00 

65 

1.0953 

11.41 

14 

1.5280 

52.18 

64 

1.0940 

11  14B.P. 

13.65 

1.5170 

51.37 

63 

1.0887 

10.60 

13 

1.5060 

50.55 

62 

1.0809 

9.78 

12 

1.4960 

49.74 

61 

1.0743 

8.97 

11 

1.4860 

48.92 

60 

1.0682 

8.15 

10 

1.4760 

48  11 

59 

1.0614 

7.34 

9 

1.4660 

47.29 

58 

1.0544 

6  52 

8 

1.4560 

46.48 

57 

1.0477 
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Questions  bearing  on  the  bulk  and  weight  of  some  common  popular 
measures  of  the  acid  may  be  asked  in  the  witness-box.  It  may  not  be 
out  of  place  here,  therefore,  to  remark  that  a  teaspoonjul  of  distilled  water 
commonly  measures  3j>  and  weighs  60  grains  ;  a  tablespoonfid  measures 
from  3iv  to  3yj,  and  weighs  from  240  to  360  grains  ;  a  wineglassful  meas- 
ures from  ^iss.  to  ^ij,  and  weighs  from  720  to  960  grains;  a  teaeupful 
measures  commonly  about  §v,  and  weighs  about  2400  grains.  Remem- 
bering that  water  is  considered  to  have  a  specific  gravity  of  1000,  it  is 
easy  from  these  data  to  make  other  calculations. 

The  boiling-points  of  the  different  acids  vary.  The  ordinary  English 
commercial  acid  requires  a  heat  of  315.5°  C.  (600°  F.).  An  acid  having 
a  specific  gravity  of  1780,  boils  at  223.9°  C.  (435°  F.) ;  and  one  having 
a  specific  gravity  of  1650,  boils  at  176.6°  C.  (350°  P.).  The  weaker  the 
acid  is,  therefore,  so  the  boiling-point  is  reduced.  In  distilling  ordinary 
acid,  the  boiling-point  is  constantly  rising,  because  the  acid  in  the  retort 
is  constantly  becoming  more  concentrated,  until  at  last  it  requires  a  tem- 
perature of  326.6°  C.  (620°  F.)  to  boil  it. 

Chemical  Properties. 

(a)  Affinity  for  Water. — This  is  very  great.  Dr.  Letheby  found  (April) 
1870)  that  100  grains  of  acid  (sp.  gr.  1842)  freely  exposed  to  the  air  in  a 
basin,  absorbed  120  grains  of  water  in  four  days,  its  bulk  being  thereby  in- 
creased threefold,  and  its  density  lowered  to  1340.  The  absorption  of  water, 
however,  by  larger  quantities  is  not  in  like  proportion :  1000  grains  of 
the  same  acid  freely  exposed  to  the  air  in  a  similar  manner  only  ab- 
sorbed 232  grains  of  water  in  24  hours,  430  grains  in  48  hours,  580  grains 
in  72  hours,  690  grains  in  96  hours,  and  770  grains  in  120  hours.  The 
acid  finally  had  a  specific  gravity  of  1310,  which  is  the  point  of  dilution 
at  which  both  weak  and  strong  solutions  of  the  acid  arrive  when  exposed 
to  the  air.  Moreover,  the  discoloration  of  organic  bodies  produced  by  the 
action  of  the  acid  is  due  to  its  affinity  for  water,  and  the  consequent  char- 
ring of  the  organic  body. 

A  great  rise  of  temperature,  and  consequent  condensation,  occurs  when 
sulphuric  acid  is  mixed  with  water.  This  circumstance  may  be  of  consid- 
erable medico-legal  importance,  and  we  append,  therefore,  a  table  drawn 
up  by  Dr.  Letheby,  showing  the  heat  and  condensation  resulting  from 
various  admixtures.  The  temperature  of  the  day  on  which  the  experi- 
ments were  made,  was  22.22°  C.  (72°  F.).  It  was  noticed  that  the  heat 
produced  was  a  little  greater  when  the  water  was  poured  into  the  acid  than 
when  the  acid  was  poured  into  the  water,  and  that  the  temperature  of  the 
mixture  sinks  very  rapidly. 

Table  shoiving  the  Seat  and  Condensation  resulting  from  various  Mixtures 
of  Sidphuric  Acid  and  Water. 
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(/?)  Action  on  Litmus. — This  is  very  marked.  It  begins  to  fail  when 
the  amount  of  dry  acid  present  is  reduced  to  0.015  per  cent. 

{r)  Action  on  Metals. — Sulphurous  anhydride  is  given  off  when  strong 
acids  (containing  above  61  per  cent,  of  SOs)  are  boiled  with  zinc,  copper, 
etc.  The  sulphurous  anhydride  can  be  detected  by  the  blue  tint  devel- 
oped on  a  piece  of  white  paper  moistened  with  iodic  acid  and  starch.  The 
action  of  dilute  acids  (i.e.,  acids  with  less  than  61  per  cent  of  S03)  on  the 
common  metals  is  to  evolve  hydrogen  ;  an  action  which  is  observable 
when  the  solution  does  not  contain  more  than  0.00128  per  cent,  of  the  dry 
acid. 

(<5)  Action  on  Organic  Substances. 

(1)  On  Sugar. — Its  action  upon  all  kinds  of  cane-sugar  is  immediate, 

producing  discoloration  by  the  abstraction  of  water  or  of  its 
elements.  The  action  on  the  sugar  is  not  marked,  however,  at 
ordinary  temperatures  with  an  acid  of  less  specific  gravity  than 
1400;  but  if  the  temperature  be  raised,  two  drachms  of  an  acid 
containing  not  more  than  0.005  per  cent,  of  acid  will  be  found 
capable  of  charring  about  five  grains  of  sugar.  Hence,  we 
note  that  it  is  impossible  to  administer  sulphuric  acid  on  a 
lump  of  sugar  by  mistake  for  gin,  oil  of  aniseed,  etc.,  unless  it 
be  given  immediately.  Nor  could  it  be  given  with  sugar  dis- 
solved in  water,  as  the  charring  effect  produced  by  the  acid  in 
this  way  is  even  still  more  marked.  It  would  be  only  possible 
to  avoid  this  charring  of  the  sugar,  and  then  only  to  a  limited 
extent,  by  thoroughly  mixing  the  acid  and  the  water  before 
adding  it  to  the  sugar. 

(2)  On  Flour  and  Starch. — An  acid  of  sp.  gr.  1800  added  to  flour, 

turns  it  of  a  violet-red  color,  the  change  being  due  to  the  gluten 
that  the  starch  contains.  Weak  solutions  of  sulphuric  acid 
boiled  with  starchy  matters,  convert  the  starch  into  sugar,  when 
iodine  no  longer  has  any  action  upon  it.  Very  small  quanti- 
ties of  an  acid  solution  will  effect  this  change.  One  grain  of 
starch  boiled  with  a  solution  containing  0.5  grain  of  free  acid, 
undergoes  perfect  decomposition. 

(3)  On  Wood. — Wood  is  charred  immediately  by  an  acid  having  a 

higher  specific  gravity  than  1700.  An  olive-green  tint  is  pro- 
duced by  an  acid  having  a  specific  gravity  from  1600  to  1700. 
With  an  acid  below  1400  no  change  is  produced  on  wood. 

(4)  On  Paper. — Strong  acids   (sp.  gr.  above  1800)  discolor  white 

paper  immediately.  A  weak  acid,  however,  placed  on  white 
paper,  and  held  to  the  fire,  will  after  a  time  char  the  paper, 
owing  to  the  evaporation  of  the  water  of  the  acid  and  its  con- 
centration. The  paper  to  which  a  very  weak  acid  has  been 
applied,  becomes  very  brittle. 

(5)  On  Linen  Cloth. — Acids  above  sp.  gr.  1700  carbonize  linen  cloth 

immediately.  Solutions  containing  only  2J0th  per  cent,  of  free 
acid  will  rot  the  cloth,  even  if  they  do  not  discolor  it. 

Thus  we  see  that  the  various  substances  named  are  charred  by  strong 
acids,  whilst  with  weak  acids  they  suffer  conversion  into  grape-sugar. 

(6)  On  Salicin. — Strong  sulphuric  acid  produces  a  blood-red  color. 

No  action  is  perceptible  with  acids  below  sp.  gr.  1616. 

(7)  On  Gallic  or  Tannic  Acid. —  Strong  acids  produce  an  orange-red 

color. 
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(8)  On  Strong  Solutions  of  Albumen  (as  undiluted  white  of  egg). — 

An  acid  having  a  specific  gravity  above  1830  instantly  coagu- 
lates it,  changing  it  into  a  white  opaque  mass.  In  a  few  min- 
utes the  albumen  will  be  found  charred  along  the  line  where 
the  acid  touches  it,  whilst,  after  an  hour  or  so,  the  albumen 
will  dissolve,  and  a  brownish-yellow  liquid  be  formed.  This 
solutive  action  does  not  take  place  with  acids  having  a  less  spe- 
cific gravity  than  1400.  Acids  containing  less  than  40  per 
cent,  of  dry  acid  have  no  action  whatsoever  on  albuminous 
compounds. 

(9)  On  Weak  Solutions  of  Albumen   (as  e.g.,  the  white  of  one  egg 

mixed  with  3j  of  water). — Such  solutions  are  coagulated  im- 
mediately by  acids  having  a  specific  gravity  above  1390.  From 
1390  to  1010  the  action  of  the  acid  is  slow.  An  acid  below 
specific  gravity  1010  does  not  precipitate  albumen  at  all. 

(10)  On  Blood  Serum. — An  acid  having   a  specific  gravity  of  1830 

instantly  coagulates,  and  then  dissolves,  albumen.  An  acid 
below  1008  specific  gravity  has  no  action  whatsoever. 

(11)  On  Dead  Mucous  Membrane.— Acids  above  specific  gravity  1500 

produce  a  whitening  effect  on  dead  mucous  membranes,  and  an 
appearance  of  their  having  been  coated  with  white  paint.  A 
mere  opalescence  is  produced  with  the  weaker  acids.  If  painted 
with  a  strong  acid,  the  membrane  will  be  carbonized  after  a  few 
minutes ;  whilst  with  a  weak  acid,  if  the  tissue  be  full  of  blood, 
a  darkening  effect  only  will  be  produced,  due  to  the  action  of 
the  acid  on  the  blood  coloring  matters.  It  is  important  to  note 
the  intimate  combination  that  takes  place  when  sulphuric  acid 
acts  upon  animal  tissues,  in  order  to  explain  occasional  unsuc- 
cessful attempts  to  obtain  the  poison  in  after-death  examina- 
tions. 

(12)  On  Woollen    Cloth. — A  dirty-brown  color  is  produced  with  acids 

having  a  specific  gravity  above  1830.  The  cloth  soon  becomes 
rotten  and  damp.  This  rottenness  results  when  the  cloth  is 
treated  even  with  very  dilute  solutions. 

It  is  to  be  remembered  that  the  combination  of  the  acid  and  the  al- 
bumen is  a  true  chemical  compound,  from  which  the  acid  cannot  be  washed 
away  by  merely  treating  it  with  water. 

Symptoms,  Dose,  etc. 

These  of  course  depend  largely  upon  the  concentration  of  the  acid  and 
upon  the  quantity  swallowed.  If  concentrated,  the  pain  produced  is  im- 
mediate and  intense.  The  mouth,  throat,  and  tongue  appear  either  as  if 
covered  with  white  paint,  or  else  corroded  and  destroyed.  It  must  be  re- 
membered that  if  the  acid  be  given  to  children  in  a  spoon,  the  mouth  may 
not  be  affected  from  the  spoon  having  been  put  far  back,  whilst,  on  the 
contrary,  the  mouth  only  may  be  affected,  the  patient  having  spit  the  acid 
out  immediately  and  without  having  swallowed  any.  Death,  however, 
may,  even  under  these  circumstances,  take  place  from  asphyxia.  The 
voice  is  usually  much  affected,  gaseous  eructations  occurring,  with  imme- 
diate and  incessant  vomiting  of  a  brownish-colored  bloody  liquid  contain- 
ing disorganized  shreds  of  membrane.  The  pain  becomes  terrific,  and  the 
thirst  great.  The  patient  can  neither  swallow,  nor  speak,  nor  scarcely 
breathe ;  the  body  is  bathed  in  sweat,  and  the  face  is  livid.  Very  little 
action  of  either  bowels  or  kidneys  usually  takes  place.     The  mouth  is, 
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after  a  time,  found  full  of  sloughs,  and  filled  with  thick  bloody  matters. 
Exhaustion  succeeds,  possibly  accompanied  with  nervous  symptoms,  such 
as  tetanus,  epilepsy,  etc.  In  a  less  concentrated  state  the  symptoms  may 
be  more  or  less  delayed,  but  recovery  is  not  common.  Always  ask  to  see 
the  first  vomit,  as  in  this  the  free  acid  is  most  likely  to  be  found.  Care- 
fully search  for  spots  about  the  patient's  dress,  as  these  may  prove  impor- 
tant evidence  in  the  case.  The  state  of  the  lips  where  some  of  the  acid 
may  have  run  out  of  the  mouth  should  also  be  particularly  noticed. 

Death  usually  happens  in  from  two  to  twenty-five  hours,  but  it  has 
occurred  within  an  hour.  It  is  always  rapid  when  perforation  occurs  in 
the  stomach,  or  when  the  action  of  the  acid  on  the  windpipe  is  severe  and 
extensive.  On  the  other  hand  it  may  be  delayed  for  weeks  and  months, 
death  resulting  under  these  circumstances  from  secondary  consequences, 
such  as  ulceration  of  the  stomach  or  bowels,  disease  of  the  pylorus, 
chronic  dyspepsia,  or  even  starvation. 

As  regards  quantity :  half  a  drachm  has  killed  a  child  (eet.  1)  in  twenty- 
four  hours,  and  a  drachm  an  adult  in  seven  days.  Recovery  has  occurred 
after  one  ounce  of  the  strong  acid  in  a  boy  aged  nine.  The  action  of  the 
acid  is  much  influenced  by  the  quantity  of  food  present  in  the  stomach 
when  the  poison  is  taken,  upon  which,  if  abundant,  the  activity  of  the 
poison  may  be  spent. 

Treatment. 

Your  attention  must  be  directed  entirely  to  neutralizing  the  poison. 
The  administration  of  white  of  egg,  soap  and  water,  chalk  and  water,  and, 
better  still,  of  calcined  magnesia,  must  be  the  main  treatment.  Alkaline 
carbonates  are  not  nearly  so  good  as  the  corresponding  lime  and  magnesia 
salts.  The  stomach-pump  must  not  be  dreamt  of.  The  plaster  from  the 
ceiling  or  from  the  wall  may  be  used  if  nothing  else  be  at  hand.  Burns 
on  the  skin  with  the  acid  may  be  treated  first  with  carbonate  of  soda  and 
then  with  a  mixture  of  oil  and  lime-water.  Nutritive  eneraata  must  be 
given  if  other  means  of  administering  food  fail.  Leeches  to  the  pit  of  the 
stomach  may  be  advisable. 

Post-mortem  Appearances. 

Examine  carefully  first  of  all  for  spots  of  the  acid  (probably  of  a  dark- 
brown  color),  about  the  mouth  and  upon  other  parts  where  it  may  possibly 
have  been  spilt.  The  mouth,  throat,  and  gullet  will  usually  present  the 
most  marked  effects,  although  cases  are  on  record  (one  scarcely  knows  how 
to  credit  them),  where  these  parts  have  not  been  affected  at  all!!!  (vide 
"Lancet,"  March  3,  1838,  p.  840).  The  mouth  will  appear  soft  and  cor-« 
roded,  and  as  if  covered  with  white  paint,  whilst  the  throat  and  gullet 
will  be  seen  to  have  portions  of  the  mucous  membrane  completely  stripped 
off,  or  else  dark-colored  blood  (as  if  charred)  effused  in  patches  on  an  ash- 
gray  surface.  The  stomach  will  usually  be  found  intensely  inflamed, 
either  completely  or  in  patches,  and  traversed  with  black  lines.  It  is  fre- 
quently contracted  and  collapsed,  the  mucous  membrane  appearing  black, 
corrugated,  and  partly  stripped  off,  and  the  surface  underneath  intensely 
red.  In  about  one-third  of  the  cases,  and  more  frequently  with  sulphuric 
than  with  the  other  mineral  acids,  the  stomach  has  been  found  perforated, 
the  aperture  being  irregular  and  the  edges  black  as  if  charred,  intense 
inflammatory  action  being  apparent  on  the  parts  surrounding  the  opening. 
The  liquid  in  the  stomach,  which  is  usually  of  a  tarry  appearance  (a  mix- 
ture of  black  blood,  acid,  and  mucus),  when  it  escapes  through  the  open- 
ing will  be  found  to  have  attacked  the  surrounding  parts  and  viscera.  Of 
course  the  degree  of  acidity  and  consequently  the  extent  of  action  will 
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depend  on  the  amount  of  acid  swallowed,  and  the  time  that  has  elapsed 
before  its  escape  from  the  stomach,  but  even  when  there  is  no  perforation 
it  is  usual  to  find  considerable  inflammatory  action  with  a  coating  of 
lymph  on  the  peritoneal  surface  of  the  viscera.  The  bladder  is  generally 
empty  and  contracted.  If  life  is  prolonged  for  eighteen  or  twenty  hours, 
more  or  less  inflammation  is  certain  to  be  found  in  the  small  intestines. 
In  some  cases  the  windpipe,  the  bronchial  tubes,  and  also  the  lining  mem- 
brane of  the  aorta  have  been  found  much  inflamed.  In  one  case,  reported 
by  Dr.  Letheby,  none  of  the  acid  went  into  the  stomach,  but  passed  down 
the  trachea  into  the  lungs.  The  lungs  were  charred  and  the  rings  of  the 
trachea  completely  dissected  out.  The  acid  had  escaped  into  the  cavity 
of  the  pleura  and  dissolved  the  ribs  on  the  left  side. 

It  is  stated  that  the  bodies  of  persons  poisoned  with  the  mineral  acids 
remain  without  smell  for  a  long  time  after  death,  probably  from  the  am- 
monia evolved  being  neutralized  by  the  free  acid. 

An  indigo-blue  tint  is  often  found  in  the  mucous  membranes  after  poison- 
ing by  this  acid. 

Tests. 

1.  Taste. — The  solution  is  perceptibly  sour,  even  when  it  only  contains 
Woo10  Park  °f  anhydrous  acid. 

2.  Action  on  Litmus. — The  reddening  produced  by  the  acid  on  litmus  is 
distinct  when  1  part  of  anhydrous  acid  is  diluted  with  6000  of  water. 

3.  Saturated  Solution  of  Chloride  of  Calcium  gives  a  copious  white  pre- 
cipitate, insoluble  in  dilute  nitric  and  hydrochloric  acids.  A  turbidity  is 
distinctly  apparent  when  the  solution  only  contains  0.014  per  cent,  of 
acid. 

4.  Acetate  of  Lead  gives  a  white  precipitate,  insoluble  in  dilute  acids. 

5.  Chloride  of  Barium  (or  Nitrate  of  Baryta)  gives  a  white  precipitate, 
insoluble  in  free  acids  and  caustic  alkalies.  The  turbidity  is  apparent 
with  a  solution  consisting  of  1  of  acid  in  62,500  of  water. 

The  baryta  salt  must  never  be  added  to  a  neutral  or  an  alkaline  solu- 
tion, otherwise  carbonic,  phosphoric,  oxalic  acids,  etc.,  may  be  precipitated, 
but  all  of  which  compounds  are  soluble  in  nitric  or  hydrochloric  acids. 

Inasmuch  as  other  bodies  give  a  similar  precipitate  with  a  baryta  salt, 
it  is  necessary  further  to  prove  that  the  precipitate  so  produced  is  a 
sulphate. 

(a)  To  do  this  the  precipitate  must  be  collected  and  dried,  and  mixed 
with  about  four  times  its  bulk  of  powdered  wood  charcoal. 
The  mixture  is  then  to  be  heated  strongly  to  redness  in  a  pla- 
tinum crucible.  By  this  means  the  sulphate  (BaSOJ  will  be 
reduced  to  sulphide  (BaS).  Now  add  to  the  cold  residue  in  a 
test-tube  or  watch-glass  a  few  drops  of  dilute  hydrochloric  acid 
(one  to  one),  and  apply  heat,  when  sulphuretted  hydrogen  will 
be  generated,  which  may  be  known  either  by  its  blackening 
moistened  lead-paper  held  near  it,  or,  if  the  gas  be  passed 
through  a  solution  of  acetate  of  lead,  by  the  formation  and 
precipitation  of  the  black  sulphide. 
(/S)  The  ignited  residue  of  the  sulphide  may,  if  the  quantity  is  very 
small,  be  placed  on  a  piece  of  moistened  lead-paper  and 
touched  with  a  drop  of  dilute  hydrochloric  acid,  when  the  lead- 
paper  will  immediately  be  blackened. 

6.  Nitrate  of  Strontia  gives  a  white  precipitate,  partially  soluble  in  water 
and  in  dilute  acids. 

7.  If  sulphuric  acid  be  gently  heated  in  a  test-tube  with  some  pieces  of 
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wood,  copper,  or  mercury,  etc.,  sulphurous  acid  is  given  off.  This  will  im- 
part a  blue  tiut  to  a  piece  of  starch-paper  moistened  with  iodic  acid  held 
over  the  tube.  It  must  be  removed  the  moment  the  tint  is  developed,  as 
otherwise  the  color  will  be  bleached  by  prolonged  exposure  to  the  acid 
fumes. 

8.  Veratria  added  to  a  drop  of  the  concentrated  acid  produces  at  first  a 
yellow  and  afterwards  a  crimson-red  solution.  No  results  are  produced 
by  its  action  on  neutral  sulphates. 

9.  Paper  is  carbonized  by  the  strong  acid,  but  not  by  the  dilute.  If  you 
have  to  test  a  dilute  acid,  wet  a  piece  of  white  paper  at  one  spot  with  it 
and  heat  before  a  fire.  As  soon  as  the  acid  becomes  sufficiently  concen- 
trated by  evaporation,  the  paper  will  turn  black. 

The  question  is  a  very  important  one,  How  are  we  to  distinguish  free  acid 
from  that  in  combination  t     Various  plans  have  been  proposed  : 

1.  It  has  been  suggested  to  evaporate  the  solution  to  dryness.  If  there 
is  simply  free  sulphuric  acid  present,  it  is  supposed  that  no  sulphate  will 
be  found  in  the  residue.     This,  however,  may  or  may  not  be  true. 

2.  It  has  been  suggested  to  shake  the  solution  up  with  finely  powdered 
carbonate  of  baryta  or  lead,  with  which  it  is  said  the  free  acid  will  com- 
bine, but  not  the  sulphates.  But  the  fact  is,  combination  occurs  both  with 
the  free  acid  and  with  the  soluble  sulphates. 

3.  The  following  process  the  authors  recommend  :  Divide  the  suspected 
liquid  into  two  parts  (1  and  2). 

(1)  Acidulate  the  one  part  with  nitric  acid,  precipitate  with  a  baryta 

salt,  collect  the  precipitate,  ignite  and  weigh. 

(2)  Evaporate  the  other  part  to  dryness,  dissolve  the  residue  in  water 

acidulated  with  nitric  acid,  filter,  precipitate  with  a  baryta  salt, 
collect  the  precipitate,  ignite  and  weigh. 

The  sulphate  of  barium  of  the  former  (1)  denotes  the  amount  of  acid 
present,  both  free  and  combined,  whilst  the  latter  (2)  denotes  the  amount 
of  acid  present  in  a  combined  state  only,  whilst  the  amount  of  free  acid 
may  be  estimated  by  the  difference.  But  even  this  process  is  not  entirely 
free  from  possible  error, —  1st,  from  the  presence  of  a  supersulphate,  which 
may  by  overdryiug  be  calculated  as  free  acid;  and  2dly,  if  an  alkaline 
chloride  be  present,  the  free  acid,  if  there  be  any,  may  become  fixed  by 
combining  with  the  alkaline  base. 

If  you  have  a  pure  colorless  solution  containing  sulphuric  acid,  and 
wish  to  test  whether  some  of  the  acid  be  present  in  a  free  state  or  not,  pro- 
ceed as  follows : 

(a)  Evaporate  the  solution  until  it  has  acquired  a  gravity  of  1140,  then 
mix  with  it  a  few  grains  of  sugar,  and  boil.  If  the  solution  be  rendered 
dark,  it  is  a  proof  that  free  acid  is  present,  the  darkening  effect  on  sugar 
not  being  produced  by  sulphates. 

(/5)  Evaporate  another  portion  of  the  solution  until  it  acquires  a  sp.  gr. 
of  1600.  Heat  this  with  a  few  grains  of  metallic  copper.  If  a  free  acid 
be  present,  sulphurous  acid  fumes  will  be  given  off. 

Toxicological  Analysis. 

We  have  now  to  consider  the  processes  necessary  to  be  employed  when 
the  acid  is  present  along  with  organic  matters  and  alkaline  chlorides,  such 
as  is  found  in  an  ordinary  toxicological  investigation.  You  must  not  ex- 
pect in  such  cases  to  find  much,  if  any,  free  acid.  The  attempts  at  neu- 
tralizing the  poison,  its  own  power  of  combining  with  albuminous  sub- 
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stances,  the  profuse  vomiting  induced,  and  the  amount  of  fluid  that  is 
taken,  owing  to  the  intense  thirst,  render  the  chances  doubtful  of  detecting 
any  free  acid  at  all.  Nor  can  it  be  questioned  that  the  detection  of  sul- 
phuric acid  in  organic  liquids  is  altogether  a  most  difficult  problem. 

We  have  in  dialysis  no  doubt  a  very  ready  method  of  separating  sul- 
phuric acid  (as  well  as  other  acids),  from  its  admixture  with  organic  bodies. 
But  it  must  be  remembered  that  soluble  sulphates  also  dialyze,  although 
their  presence  may  be  easily  determined  by  evaporating  to  dryness  some 
of  the  water  into  which  the  dialysis  has  been  effected. 

(A)  Dr.  Letheby  advises  the  following  process  : 

1st.  Evaporate  the  contents  of  the  stomach  on  a  water-bath  down  to  a 
thick  syrup.  Exhaust  this  with  strong  alcohol  (sp.  gr.  834)  and  filter;  test 
the  filtered  liquid  with  baryta.  Only  the  free  acid  will  be  taken  up  by  the 
spirit. 

2dly.  The  residue  (containing  soluble  svlphates)  is  then  to  be  digested 
with  water,  filtered,  and  the  filtrate  precipitated  with  baryta. 

3dly.  But  if  antidotes,  such  as  lime,  etc.,  have  been  given,  the  residue 
may  still  contain  earthy  sulphates,  such  as  sulphate  of  lime,  which  is  only 
very  slightly  soluble  in  water.  Boil  the  remaining  residue,  therefore,  for 
about  an  hour  with  an  excess  of  a  solution  of  carbonate  of  soda,  when  car- 
bonate of  lime  will  be  precipitated  and  sulphate  of  soda  left  in  solution. 
This  is  then  to  be  filtered,  acidulated  with  nitric  acid,  and  precipitated 
with  a  baryta  salt.  In  this  way  all  the  sulphuric  acid  present  in  the  con- 
tents of  the  stomach  may  be  estimated  as — 

(a)  Free  acid. 

(/S)  Acid  existing  as  alkaline  sulphates. 

(j)  Acid  existing  as  earthy  sulphates. 

Each  of  these  precipitates  must  be  collected  and  weighed,  and  they 
should  severally  be  proved  to  be  sulphates  by  the  process  already  indi- 
cated. 

(B)  But  we  have  to  note  further,  that  some  of  the  sulphuric  acid  taken 
may  have  combined  with  albuminous  bodies.  In  this  state  the  mere  wash- 
ing the  tissue  will  be  altogether  insufficient  to  remove  it.  The  following 
process  should  then  be  adopted : 

Any  tissue  attacked  by  the  acid,  such  as  the  coats  of  the  stomach,  is  to 
be  washed,  wiped  dry,  and  weighed.  It  is  then  to  be  dissolved  by  the 
action  of  heat  in  a  solution  consisting  of  one  part  of  nitric  acid,  two  of 
hydrochloric  acid,  and  two  of  water.  Allow  this  to  stand  for  a  time,  and 
filter,  and  precipitate  the  filtrate  with  nitrate  of  baryta ;  collect  the  pre- 
cipitate and  weigh.  All  the  sulphate  of  baryta  exceeding  half  a  grain  per 
cent,  of  the  wet  material  used,  may  be  regarded  as  abnormal  acid  brought 
into  contact  with  the  tissue  in  a  free  and  corrosive  state.  Dr.  Letheby,  as 
well  as  the  authors,  from  numerous  experiments  have  never  obtained  more 
than  0.4  gr.  of  sulphate  of  baryta  from  normal  wet  tissue,  and,  as  a  rule, 
not  more  than  0.2  per  cent.  The  results  of  dipping  pieces  of  stomachs 
into  dilute  acids  and  testing  them  afterwards,  prove  that  there- ought  to  be 
no  difficulty  in  deciding,  with  considerable  accuracy,  by  this  means,  the 
amount  of  acid  present  over  and  above  what  is  normal. 

(C)  Again ;  the  urine  should,  if  possible,  be  examined  for  the  poison, 
not  forgetting,  however,  that  alkaline  sulphates  are  present  in  natural 
and  healthy  urine.  The  amount  of  sulphuric  acid  in  normal  urine  varies 
from  0.1  to  0.4  per  cent.     The  urine,  indeed,  is  the  great  eliminator  of  the 
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sulphates.  After  a  dose  either  of  the  free  acid  or  of  a  sulphate  has  been 
taken,  it  will  probably  be  found  in  the  urine  within  two  hours  of  its  being 
swallowed,  but  it  exists,  according  to  Bence  Jones,  in  this  secretion  in  the 
greatest  abundance  after  about  seven  hours.  The  amount  of  normal  sul- 
phuric acid  in  the  urine  is  even  increased  by  taking  dry  sulphur. 

Amount  of  Sulphuric  Acid  present  in  Normal  Urine  as  found  by  different 

Chemists. 

Per  cent,  of  Sulphuric  Acid. 

Simon,  Neubauer,  and  Vogel,         .         .         from  0.10    to    0.23 
Berzelius,       ...... 

Lehmann,       ...... 

Dumeril,         ...... 

March  and,     .         .  . 

Letheby,        ...... 

Bence  Jones,  ..... 

Tidy, 

Neubauer  and  Vogel  state  that  about  two  grammes  (31  grains  nearly) 
is  the  average  daily  amount  in  the  urine  of  health. 

The  greatest  quantity  is  always  found  after  taking  food. 

Hence,  whilst  we  urge  the  advisability  of  examining  the  urine  in  cases 
where  poisoning  by  sulphuric  acid  is  suspected,  it  must  not  be  forgotten 
that  the  mere  discovery  of  an  excess  of  the  acid  scarcely  constitutes 
important  evidence  of  itself,  unless  other  circumstances  tend  to  confirm 
the  suspicion.  In  the  case  of  an  adult  who  had  swallowed  a  large  dose  of 
the  acid,  one  of  the  authors  found  on  the  second  day  28.74  grains,  whilst 
Dr.  Letheby  has,  after  a  similar  time,  found  as  much  as  50.8  grains  in 
the  urine. 

(D)  Detection  of  the  Acid  on  Wood  and  Clothing. — In  almost  every  case 
of  poisoning  by  this  acid,  spots  here  and_there  will  be  found.  If  it  falls 
upon  ivood  the  ligneous  tissue  is  blackened  and  discolored.  A  little  dis- 
tilled water  will  easily  remove  the  acid.  If  upon  linen,  when  it  is  strong 
acid,  it  chars  and  corrodes  it,  and  if  it  is  weak,  a  damp  soluble  sugary  com- 
pound will  be  left.  If  upon  wool,  the  fabric  is  rendered  damp,  rotten,  and 
discolored.  On  black  cloth  the  stain  is  first  red,  becoming  after  a  time  of 
a  brown  color.  In  all  cases  where  a  strong  acid  has  caused  the  stains, 
they  continue  damp  for  a  very  considerable  time. 

If  the  fabric  be  dyed  with  indigo  the  acid  produces  no  action  upon  the 
coloring  body  ;  if  with  archil  and  other  blues,  the  stain  will  be  red;  if  with 
logwood  and  madder,  it  will  be  yellow ;  and  if  an  iron  mordant  has  been 
used  a  rust-red  spot  will  be  left.  But  never  guess  at  stains.  They  con- 
stitute most  important  evidence,  and  great  care  is  consequently  needed 
before  any  conclusions  are  drawn  from  them.  To  detect  the  free  acid  pro- 
ceed as  follows.     Cut  out  the  spot  that  is  stained,  and 

(1)  Apply  it  to  your  tongue.  If  it  is  due  to  acid,  it  will  very  likely 
have  a  sharp  taste. 

(2)  Moisten  it  with  water  and  press  upon  it  a  piece  of  blue  litmus- 
paper,  noting  whether  it  be  reddened  or  not. 

(3)  Digest  it  for  some  time  in  about  half  a  drachm  of  water,  filter,  and 
test  the  filtrate  with  nitric  acid  and  chloride  of  barium. 

Iu  this  way  you  will  easily  discover  the  acid,  even  after  very  consider- 
able periods.  Dr.  Letheby  found  that  he  was  able  to  recover  by  this 
means  very  nearly  the  whole  of  the  acid  he  spilt  on  pieces  of  various 
fabrics.     Christison  recovered  at  least  one-half  after  seven   weeks.     Dr. 
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Taylor  states  that  the  acid  may  be  found  on  fabrics  after  years  have 
elapsed. 

But  it  must  be  remembered  that  many  articles  of  dress  contain  sulphuric 
acid,  consequent  upon  having  been  treated  during  their  manufacture  with 
some  sulphate,  such  as  alum,  copperas,  etc.  Always,  therefore,  make  a 
quantitative  examination  of  the  amount  of  sulphate  present  in  a  smiliar 
weight  of  the  sound  fabric  at  the  same  time  that  you  examine  the  portion 
which  has  been  stained.  In  this  way  you  will  be  able  to  compare  the 
results  of  the  two  experiments. 

Again :  the  fabric  may  have  been  washed,  and  by  this  means  most  of 
the  acid  got  rid  of.  But  the  washing  will  not  hide  the  alterations  of  color 
and  texture,  nor  will  it  remove  the  acid  that  exists  in  combination  with 
the  organic  matter.  In  these  cases  also  you  must  make  quantitative 
analyses  of  both  the  sound  and  the  injured  parts,  and  then  compare  the 
results.     For  this  purpose  proceed  as  follows : 

Take  given  weights  of  the  fabric,  and  heat  with  a  little  dilute  nitro- 
muriatic  acid  (1  of  HN03,  2  of  HC1,  and  2  of  H20),  filter  and  precipi- 
tate with  a  soluble  baryta  salt.  Then  ignite  the  precipitate  and  weigh 
(vide  the  "  Lancet,"  Oct.  2,  1841,  p.  20). 

Quantitative  Estimation  of  Sulphuric  Acid. 

To  estimate  the  total  acid  (free  and  combined),  acidulate  the  liquid 
with  nitric  acid,  and  add  an  excesss  of  a  baryta  salt.  Collect  the  precipi- 
tate, ignite  and  weigh.  Every  117  grains  is  equal  to  40  grains  of  sulphuric 
acid,  or  in  the  proportion  very  nearly  of  three  to  one. 

If  the  liquid  contains  only  sulphates  and  sulphuric  acid,  the  free  acid 
can  be  estimated  by  a  standard  solution  of  carbonate  of  soda. 

CASES  OP  POISONING  BY   SULPHURIC  ACID. 

CASE  1.—"  Lancet,"  Jan.  2, 1847,  p.  43  (Dr.  Letheby).  Male  :  set.  9.  gj  =  133  grains  of  anhydrous 
oil  of  vitriol. 

Symptoms—  Intense  pain  in  throat  and  stomach  ;  lips  as  if  smeared  with  white  paint;  vomiting 
of  charred  mucus.  Five  minutes  elapsed  before  antidotes  were  given.  For  five  days  the  acid  was 
found  in  the  urine  in  large  quantity. 

Result. — Recovery. 

CASE  2.— "Lancet,"  July  10, 1847, p.  35  (Dr.  Chowne).    Female:  set.  52.    gss. 

Symptoms. — Immediate  sense  of  strangulation  ;  voice  remained  natural ;  oesophagus  corroded. 
Death. 

Result. — Death  in  forty  hours. 

Post-mortem. — Epiglottis  very  inflamed  ;  oesophagus  of  a  dirty  ash-red  color;  mucous  membrane 
of  the  stomach  destroyed,  especially  at  the  cardiac  end. 

CASE  3.—"  Lancet,"  Dec.  5,  1857,  p.  579  (Dr.  Winn).    Female  :  set.  4.    A  quantity  ? 

Symptoms. — Very  bad  symptoms. 

Result. — Recovery. 

CASE  4.—"  Medical  Times  and  Gazette,"  July  20,  1850,  p.  58  (Dr.  Letheby).  Male:  set.  6.  A 
tablespoonful  of  strong  acid. 

Symptoms.— Chin  and  lips  excoriated;  tongue,  mouth,  and  fauces  white;  front  of  dress  eorroded 
by  the  acid  ;  retching,  but  no  other- very  urgent  symptoms.  Acid  present  in  the  urine  after  ten 
hours.  1000  grains  gave  =  7  grains  strong  H2S04.  In  10  days  it  was  normal.  Recovery  rapid, 
constipation  and  diuresis  being  the  only  special  symptoms  that  occurred.  Never  had  afterwards 
any  gastric  symptoms. 

Result. — Recovery. 

CASE  5.—"  Medical  Times  and  Gazette,"  July  20,  1850,  p.  58  (Dr.  Letheby).  Male-:  set.  42  ;  male  : 
set.  19     Quantity  of  acid  thrown  in  the  face. 

Symptoms.— Symptoms  severe.    In  the  elder  the  eye  sloughed  away. 

Result. — Recovery. 

CASE  6.—"  Medical  Times  and  Gazette,"  July  20,  1850,  p.  58  (Dr.  Letheby).  Female.  2  penny- 
worth (?). 

Symptoms.— Found  dead. 

Result. — Death . 

Post-mortem. — Poison  did  not  reach  the  stomach,  but  eroded  the  epiglottis,  and  passed  down  the 
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trachea  into  the  lungs.    The  rings  of  the  trachea  were  dissected  out  by  the  acid,  and  the  lungs 
Charred  ;  the  acid  escaped  into  the  cavity  of  the  pleura,  and  dissolved  the  ribs  on  the  leftside. 

CASE  7.— "Medical  Times,"  January  15,  1848,  p.258  (Dr.  G.  Corfe).    Male  :  set.  40.    Half  a  pint. 

Symptoms. — Seemed  as  if  strangled;  great  agony,  and  could  only  speak  in  a  faint  whisper; 
epithelium  of  lips  and  tongue  partially  removed  and  white.  Vomiting  came  on,  succeeded  by 
death. 

Result. — Death  in  seventeen  hours. 

Post-mortem. — Epithelium  of  oesophagus  and  stomach  detached  and  corroded  ;  throughout  the 
intestines  and  mucous  membrane  was  scarlet;  stomach  appeared  as  if  black  pitch  had  been  laid 
over  it. 

CASE  8. — "  Lancet,"  November  26,  1853,  p.  502  (Mr.  Dickinson).  Female :  set.  52.  Sss.  with  Sss. 
of  water. 

Symptoms. — Immediate  pain  ;  (carbonate  of  magnesia  taken  directly);  constipation  very  trouble- 
some.   Recovery  very  rapid  when  it  commenced.    No  corrosion  of  mouth  or  throat. 

Result. — Recovery  in  five  months. 

CASE  9. — "  Lancet,"  1870,  p.  540.     Female.    Took  some  in  her  mouth  and  spat  it  out. 

Symptoms. — Intense  pain  in  mouth,  throat,  and  stomach;  difficulty  of  breathing  for  two  days. 

Result. — Recovery. 

CASE  10.— "Edinburgh  Monthly  Journal  ;"  June,  1850,  p.  538  (Dr.  Walker).  Male :  set.  30.  5ij. 
nearly  (s.  g.  1842). 

Symptoms. — Vomiting  in  three-quarters  of  an  hour;  but  not  immediate. 

Result. — Death  in  twenty-five  hours. 

Post-mortem. — Pylorus  much  constricted  ;  duodenum  inflamed  ;  aorta  inflamed  ;  no  acid  found  in 
stomach. 

CASE  11.—"  Medical  Gazette,"  vol.  xxix,  p.  147.    2Et.  1  year.    Half  a  teaspoonful. 

Result. — Death  in  twenty-four  hours. 

CASE  12.— Christison,  p.  162.    Male  :  adult.    Sj. 

Result.— Death  in  seven  days. 

CASE  13.— "Gazette  Medicale,"  December  28, 1850.    Male:  set.  50.    Siiiss. 

Result. — Death  in  forty-five  minutes. 

CASE  14.— "Lancet,"  1837-8,  vol.  ii,  p.  782  (Dr.  Gardner).    Male  :  adult.     Sss. 

Symptoms. — Salivation.     Recovery  after  twelve  days. 

Result. — Recovery. 

CASE  15.—"  Lancet,"  April  14,  183S,  p.  93  (Dr.  Wilson).     Female  :  adult,     A  quantity  (?) 

Symptoms. — Lived  in  great.  Buffering  for  forty-five  weeks.  At  the  end  of  six  months  threw  up 
whilst  coughing  the  entire  lining  membrane  of  the  oesophagus. 

Result.— Death. 

Post-mortem. — The  lower  two-thirds  of  oesophagus  thickened  and  narrowed;  stomach  perforated; 
dark-colored  fluid  in  abdomen,  but  no  inflammation. 

CASE  16.—"  Lancet,"  June  11, 1842,  p.  365  (Dr.  Scoffern).    Female  :  adult.    Dose  (?) 

Symptoms. — Black  frothy  matter  issued  from  mouth;  mind  clear.  In  twelve  hours  rallied  con- 
siderably. In  sixteen  hours  nervous  symptomsset  in,  and  death  occurred  in  about  eighteen  hours 
and  a  half  after  taking  the  poison. 

Result. — Death  in  eighteen  hours. 

Post-mortem. — All  parts  as  far  as  the  duodenum  blackened  and  inflamed  ;  kidneys  very  inflamed, 
and  very  acid  to  litmus. 

CASE  17.—"  Lancet,"  February  6,  1869,  p.  192  (Dr.  Fripp).  Male :  set.  40.  About  Sss.  on  empty 
stomach. 

Symptoms. — Vomiting  and  pain  ;  mouth  and  fauces  white  and  sodden  ;  walked  a  mile  immediately 
after  taking  it. 

Result. — Recovery. 

CASE  18.—"  Lancet,"  December  7, 1872,  p.  816  (Mr.  Bond).    Female  :  set.  31,  pregnant.    Dose  (?) 

Symptoms. — Pain  and  vomiting  ;  labor  came  on  in  the  night.  Patient  progressed  favorably  for  a 
fortnight,  when  she  complained  of  sickness  and  difficulty  of  swallowing  food  ;  stricture  of  oesophagus 
came  on,  which  had  to  be  dilated  with  a  catheter,  and  food  introduced. 

Result. — Death  in  thirty-seven  days. 

Post-mortem. — Mouth  and  fauces  found  to  have  recovered  their  normal  state  ;  the  stricture  of 
oesophagus  had  almost  disappeared,  but  there  was  complete  absence  of  mucous  membrane;  stomach 
black;  mucous  membrane  partially  detached,  and  underneath  it  were  found  patches  of  fibrinous 
exudation  a  quarter  of  an  inch  thick. 

CASE  19.—"  Medical  Times  and  Gazette,"  February  16,  1867,  p.  182  (Dr.  Crawford).  Female  :  set. 
35.     A  wineglassful. 

Symptoms. — Immediate  burning  pain  in  throat  and  stomach.  (Bicarbonate  of  soda  was  given 
after  ten  minutes) ;  violent  vomiting. 

Result. — Recovery. 

CASE  20.—"  Medical  Times  and  Gazette,"  July  26,  1873,  p.  92  (Dr.  Burder).    Male:  set.  34.    Sij. 

Symptoms. — Speedy  insensibility  ;  vomiting  of  black  acid  fluid  ;  lips  white. 

Result.— Death  in  eight  hours  and  a  half. 
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Post-mortem. — Lips  white  and  dry;  tongue  brownish-black  and  shrivelled;  trachea  inflamed,  and 
covered  with  a  brown  glutinous  liquid  ;  stomach  completely  charred,  and  perforated  at  the  cardiac 
end  ;  two  perforations  in  the  duodenum.    The  jejunum  looked  as  if  covered  with  dirty  white  paint. 

CASE  21— "Medical  Times  and  Gazette,"  April  21,  1860,  p.  408  (Dr.  Ogle).  Male:  set.  53.  A 
quantity. 

Symptoms. — Dropped  down  after  taking  it,  as  if  in  a  fit,  suddenly  ;  lips  corroded  ;  collapse ;  (stomach- 
pump  used  !) 

Result. — Death  in  nine  hours. 

Post-mortem. — Mucous  memhrane  of  the  tongue  very  sliehtly  affected;  oesophagus  corroded; 
stomach  and  duodenum  appeared  as  if  charred  ;  other  parts  inflamed. 

CASK  22.— "Medical  Times  and  Gazette,"  Nov.  10,  1855,  p.  470  (Dr.  Habershon).  Female:  »t.  55. 
A  wineglassful  of  dilute  acid  taken  during  a  fit  of  melancholy  (1  to  3  or  4  parts  water). 

Symptoms. — Collapse  in  two  hours;  no  stain  on  mouth  or  on  lips;  bloody  vomiting  and  purging  ; 
sensible  to  the  last. 

Result. — Death  on  eleventh  day. 

Post-mortem. — Mucous  membrane  injected  at  the  posterior  part  of  the  mouth  ;  epithelium  of 
oesophagus  nowhere  destroyed  ;  stomach  dull  slate  color,  and  mucous  membrane  here  and  there  de- 
tached and  destroyed.    All  the  intestines  much  congested. 

CASE  23.—"  Medical  Times  and  Gazette,"  Dec.  19, 1857,  p.  629  (Dr.  Jenner).  Female,  gij  of  dilute 
acid  (nearly  half  and  half"). 

Symptoms. — Bloody  vomiting  ;  mouth  white.  In  two  hours  collapse.  On  the  sixth  day  retention  of 
urine  set  in  :  sensible  to  the  last. 

Result. — Death  on  the  sixteenth  day. 

Post-mortem. — Stomach  perforated  in  three  places;  none  of  the  contents  escaped ;  stomach  con- 
tracted ;  the  pyloric  half  was  most  affected.  Nothing  to  be  remarked  in  the  pharynx  or  oesophagus; 
uppsr  part  of  duodenum  inflamed;  remainder  of  intestines  normal. 

CASE  24.— "Medical  Times  and  Gazette,"  Feb.  21,  1863,  p.  1S3  (Dr.  Higinbothoni).  Male:  set.  50. 
Svj  (s.  g.  1S48)  diluted  with  Sij  of  water  taken  on  an  empty  stomach. 

Symptoms. — Great  pain  ;  tongue  of  a  dead  white  color,  but  no  vomiting  or  purging;  collapse. 

Result. — Death  in  two  hours  and  a  half. 

Post-mortem. — Sides  of  tongue  white  and  leathery;  oesophagus  brown  and  worm-eaten;  not  perfor- 
ated :  stomach  internally  covered  with  a  black  gelatinous  coat,  but  no  perforations. 

CASE  25.— "British  Medical  Journal,"  Sept.  18, 1869,  p. 325  (Dr.  Wardell).  Female:  set.  40.  Siiss.  of 
strong  acid  mixed  with  an  equal  quantity  of  water. 

Symptoms. — Desperate  agony ;  pupils  contracted,  mouth,  lips,  and  throat  pearly  white  ;  mind  clear 
to  the  last. 

Result. — Death  in  three  hours. 

Post-mortem. — Abdominal  viscera  charred;  stomach  perforated,  the  edges  being  thin  and  corroded  ; 
duodenum  small  and  contracted;  oesophagus  grayish-white  and  contracted;  dress  and  skin  much 
stained. 

For  further  Cases  of  Poisoning  by  Sulphuric  Acid  see: 

"  Medical  Times  and  Gazette,"  April  2, 1864,  p.  380.    (Death  ;  two  perforations  in  stomach.) 

"Medical Times,"  April  10  and  24,  1847,  p. 185  and  145.    (Pontypoolcase.) 

Schmidt's  "  Jahrb.,"  vol.  civ,  p.  7. 

"  Medical  Gazette,"  vol.  48,  p.  328.    (Death  in  34  hours.) 

"Medical  Gazette,"  vol.  45,  p.  1102. 

"Lancet,"  1834,  vol.  i,  p.  266;  1836,  vol.  i,  p.  195. 

"  Medi  al  Gazette,"  vol.  i.  p.  127  ;  vol.  vii,  p.  27;  vol.  xxii,  p.  76;  vol.  xxv,  p.  944 ;  vol.  xxx,  p.  352. 

"Medical  and  Physical  Journal,"  vol.  i,  p.  500. 

"  Medical  Repository,"  vol.  xiv,  p.  160. 

"Guy's  Hospital  Reports,"  vol.  iv,  p.  297. 

NITRIC  ACID.     (HNO,.) 

(Hydric  Nitrate — Azotic  Acid — Fuming  Spirits  of  Nitre — Glauber's 
Spirits  of  Nitre — Aqua  Fortis — Solutive  Water.) 

Preparation. 
Nitric  acid  is  generally  prepared  by  heating  potassic  or  sodic  nitrate 
with  sulphuric  acid,  and  distilling 

H2S04  +NaN03  =  NaHSO,  +  HN03. 

Traces  of  nitric  acid  are  formed  when  an  electric  spark  is  passed  through 
moist  air.  For  this  reason  rain-water  is  usually  found  to  contain  a  trace 
of  nitric  acid  produced  by  atmospheric  electricity.  Potassic  nitrate  in 
India  and  sodic  nitrate  in  Chili  are  found  as  efflorescences  on  the  soil. 
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Nitrates  are  frequently  found  in  the  well  waters  of  large  cities,  but  not 
often  in  those  of  country  places.  This  proves  that  their  source  may  be 
traceable  to  living  beings.  Excrementitious  matters  liberate  ammonia, 
and  this  undergoing  oxidation  furnishes  the  acid.  We  shall  note  directly 
that  nitric  acid  can,  under  the  influence  of  nascent  hydrogen,  furnish  am- 
monia, whilst  conversely  ammonia  can  furnish  nitric  acid,  or,  more  properly, 
a  nitrate  under  certain  circumstances, such  as  the  presence  of  a  strong  base. 
Hence  the  amount  of  nitrates  in  a  water  is  indicative  of  the  pollution  of 
a  stream  or  well  by  foul  and  putrefying  products. 

The  cases  of  poisoning  on  record  by  nitric  acid  are  much  fewer  than 
those  by  sulphuric  acid. 

Varieties  of  Nitric  Acid. 

1.  Anhydrous  Nitric  Acid  (N205)  was  discovered  by  Deville  in  1849. 
It  is  a  solid  crystalline  body,  and  is  prepared  by  passing  chlorine  over  ar- 
gentic nitrate,  and  condensing  the  products  in  an  ice-cold  receiver.  It  is 
not  a  permanent  body. 

4  AgNOs  +  4C1  =  4  AgCl  +  02  +  2N,05. 

2.  Commercial  Nitric  Acids  are  of  different  degrees  of  strength.  They 
are  fuming  liquids,  colorless  if  pure,  but  generally  tinted,  owing  to  the 
presence  of  one  or  other  of  the  lower  oxides  of  nitrogen. 

Their  specific  gravity  varies  with  their  strength.  The  ordinary  acid  has 
a  gravity  of  about  1220.  Rouelle  is  stated  to  have  procured  an  acid  with 
a  gravity  of  1583.    The  strongest  acid  has  generally  a  sp.  gr.  of  about  1512. 

Impurities. 

1.  Lower  Compounds  of  Oxygen  and  Nitrogen. — Their  existence  is  gen- 
erally due  to  the  decomposition  of  the  acid.  Their  presence  is  known  by 
the  color  they  impart  to  the  acid,  the  tint-depth  being  in  direct  proportion 
to  the  quantity  present.  If  on  diluting  the  acid  with  three  times  its  bulk 
of  water,  and  adding  a  little  saturated  solution  of  sulphuretted  hydrogen, 
no  turbidity  is  produced,  you  may  be  satisfied  the  acid  contains  at  most 
but  the  merest  trace  of  these  impurities. 

2.  Chlorine,  derived  from  the  alkaline  chlorides  in  the  saltpetre,  is  known 
by  a  precipitate  being  produced  with  nitrate  of  silver. 

3.  Iodine  as  Iodic  Acid  may  be  derived  from  Chili  nitrate  of  soda,  which 
frequently  contains  alkaline  iodides,  being  used  in  the  manufacture  of  the 
acid.  According  to  M.  Lambert  it  is  present  in  most  samples  of  the  com- 
mercial acid.  To  detect  the  impurity  neutralize  the  acid  with  carbonate 
of  soda,  mix  with  a  little  starch,  and  add  cautiously,  drop  by  drop,  strong 
sulphuric  acid,  when,  if  iodine  or  its  compounds  be  present,  the  character- 
istic blue  color  of  the  iodide  of  starch  will  be  obtained. 

4.  Sulphuric  Acid  may  be  present,  derived  from  the  materials  used  in 
the  manufacture  of  the  acid.  A  white  precipitate  will  be  produced  with 
a  solution  of  nitrate  of  baryta. 

5.  Iron  is  a  very  common  impurity.  It  will  be  precipitated  as  a  yel- 
lowish brown  deposit  on  supersaturating  the  acid  with  ammouia. 

6.  Alumina,  Potash  and  Soda  Salts,  etc.,  can  be  easily  recognized  in  the 
saline  residue  left  after  the  complete  evaporation  of  the  acid. 

7.  Arsenic  has  been  mentioned  as  an  occasional  impurity.  Neither  Dr. 
Letheby  nor  the  authors  have  ever  found  it  in  the  acid. 

Purification  of  Nitric  Acid. 

Dilute  the  acid  with  its  own  bulk  of  water.  Heat  the  mixture,  and 
whilst  hot,  add,  for  every  100  grains  of  the  strong  acid  about  one  grain  of 


SPECIFIC    GRAVITIES    OF    NITRIC    ACID. 


245 


bichromate  of  potash  for  the  purpose  of  oxidizing  any  of  the  lower 
oxides  of  nitrogen  that  may  be  present.  Then  add  nitrate  of  silver  so 
long  as  any  curdy  precipitate  is  formed.  Set  the  acid  aside  for  twenty- 
four  hours,  siphon  off  the  clear  liquid,  and  distil  almost  to  dryness  at  a 
very  gentle  heat,  rejecting  the  first  half  of  the  distillate.  The  acid  will 
then  be  pure,  and  have  a  sp.  gr.  of  about  1400. 

Table  exhibiting  the  Specific  Gravities  and  percentage  Strengths  of  various 
solutions  of  Nitric  Anhydride  (N.205)  and  Nitric  Acid  (HN03),  (Att- 
field.) 


Specific 
Gravity. 

HNO,  =  63. 

NaO,  =  108. 

Specific 
Gravity. 

HNO,  =  63. 

NaO,  =  108 

1.5000 

92983 

79.7 

1.2947 

46.299 

39.685 

1.4980 

92.053 

78903 

1.2887 

45  562 

39.053 

1  4960 

91.124 

78.106 

1.2826 

44.632 

38  256 

1.4940 

90.194 

77.309 

1.2765 

43.702 

37.459 

1  4910 

89.264 

75.512 

1.2705 

42.772 

36.662 

1  4880 

88.334 

75.715 

1.2644 

41.842 

35  865 

1.4850 

87.404 

74.918 

1.2583 

40  913 

35  068 

1.4820 

86.484 

74.121 

1.2523 

39.983 

34  271 

1.4790 

85.545 

73.324 

1.2462 

39.053 

33  474 

1.4760 

84.615 

72.527 

1.2402 

38.123 

32.677 

1.4730 

83.680 

71.730 

1.2341 

37.190 

31.880 

1.4700 

82.755 

70.933 

1.2277 

36.263 

31.083 

1.4670 

81.825 

70.136 

1.2212 

35.334 

30.286 

1.4640 

80.895 

69.339 

1.2148 

34.404 

30.489 

1.4600 

79.966 

68.542 

1.2084 

33.474 

28.692 

1.4570 

79.036 

67.745 

1.2019 

32.544 

27.895 

1.4530 

78.106 

66.948 

1.1958 

31.614 

27.098 

1.4500 

77.181 

66.155 

1.1895 

30.684 

26.301 

1.4460 

76.246 

65.354 

1.1833 

29.755 

25  504 

1.4424 

75.316 

64.557 

1.1770 

28.825 

24.707 

1.4385 

74.386 

63.760 

1.17.>9 

27.89 

23.910 

1.4346 

73.457 

62.963 

1.1648 

26.965 

23.113 

1.4306 

72.527 

62.166 

1  1587 

26.035 

22.316 

1.4269 

71.587 

61.369 

1.1526 

25.105 

21.519 

1.4228 

70.667 

60.  "w  2 

1.1465 

24  176 

20.722 

1.42  B.  P. 

70.00 

60.00 

1  1403 

23.246 

19.925 

1.4189 

69.737 

59.775 

1.1345 

22.316 

19.128 

1.4147 

68.807 

58.978 

1  1286 

21.386 

18.331 

1.4107 

67.878 

58  181 

1.1227 

20.456 

17.534 

1.4065 

66  948 

57.384 

1.1168 

19.526 

16.737 

1.4023 

66  018 

56  587 

1.1109 

18  597 

15.940 

1.3978 

65.09 

55.79 

1.1051 

17.667 

15.143 

1.3945 

64.158 

54  993 

1.1010 

17.442 

14.95 

1.3882 

63.229 

54  196 

1.0993 

16.737 

14.346 

1.3833 

62.299 

53.399 

1.0935 

15  807 

13.549 

1.3783 

61.369 

52.602 

1.0878 

14.877 

12  752 

1.3732 

60.439 

51.805 

1.0821 

13  947 

11.955 

1.3681 

59.579 

51.068 

1.0764 

13.017 

11.158 

1.3630 

58.579 

50.211 

10708 

12  088 

10.361 

1  3579 

57.650 

49.414 

1.0651 

11.158 

9.564 

1.3529 

56.720 

48.617 

1.0595 

10.228 

8  767 

1.3477 

55.790 

47.820 

1.0540 

9.298 

7  970 

1.3427 

54.860 

47.023 

1.0485 

8.368 

7.173 

1.3376 

53.930 

46.226 

1.0430 

7.439 

6.376 

1.3323 

53.000 

45.429 

1.0375 

6.508 

5.579 

1  3270 

52.069 

44.632 

1.0320 

5.579 

4.782 

1.3216 

51.141 

43.835 

1.0267 

4  649 

3.985 

1.3163 

50.211 

43.038 

1  0212 

3  719 

3.188 

1.3110 

49.281 

42.241 

1.0159 

2  789 

2.391 

1.3056 

48.355 

41.447 

1.0106 

1.860 

1.594 

1.3001 

47.180 

40.440 

1.0053 

0  930 

0.797 
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If  you  require  a  veiy  stroug  acid,  it  must  be  again  distilled  after  mix- 
ing it  with  its  own  bulk  of  concentrated  sulphuric  acid.  An  acid  of  sp. 
gr.  1500,  or  even  higher,  may  be  obtained  by  this  means. 

The  boiling-point  of  the  acid  varies  somewhat — 

An  acid  of  sp.  gr.  1500  boils  at  98.88°  C.  (210°  F.) 

"  1450  "  115.51°  C.  (240°  F.) 

"  1420  "  120.00°  C.  (248°  F.) 

"  1400  "  119.44°  C.  (247°  F.) 

"  1350  "  116.60°  C.  (242°  F.) 

"  1300  "  113.33°  C.  (236°  F.) 

"  1200  "  107.77°  C.  (226°  F.) 

"  1150  "  103.88°  C.  (219°  F.) 

The  congealing-point  of  pure  anhydrous  acid  is  a  little  below  that  of 
water. 

An  acid  of  sp.  gr.  1500  freezes  at  —40.00°  C.  (—40°  F.) 
1400      "  —40.55°  C.  (—41°  F.) 

1330      "  —41.11°  C.  (—42°  F.) 

1235      "  —41.66°  C.  (—43°  F.) 

By  keeping,  and  more  particularly  if  it  be  exposed  to  light,  nitric  acid 
undergoes  alteration,  and  becomes  more  or  less  colored.  It  has  a  strong 
affinity  for  water  (attracting  it  even  from  the  air),  evolving,  at  the  time 
of  its  combination,  a  very  considerable  amount  of  heat.  We  have  found 
that  one  volume  of  nitric  acid  (sp.  gr.  1404)  mixed  with  1,  2,  3,  4,  5,  and 
6  volumes  of  water,  yielded  acids,  the  densities  of  which  were  1234, 1160, 
1120,  1096,  1080,  and  1070,  whilst  the  mean  specific  gravities  should  have 
been  1202,  1135,  1101,  1080.8,  1067,  and  1058. 

The  concentrated  acid  gives  off  colorless  or  orange-colored  fumes  at 
ordinary  temperatures.  No  residue  is  left  on  evaporation,  if  the  acid  be 
pure. 

Nitric  acid  reddens  litmus  when  the  solution  only  contains  0.2  per  cent, 
of  the  acid.  It  acts  on  nearly  all  metals  except  gold  and  platinum,  the 
action  varying  according  to  the  dilution  and  the  temperature.  An  acid 
having  a  sp.  gr.  from  1.35  to  1.25  will  usually  be  found  to  be  the  most 
powerful  in  its  action  on  metallic  bodies.  Zinc  dissolves  in  dilute  nitric 
acid  freely,  some  of  the  HN03  being  reduced  to  N20.  With  a  very  dilute 
solution,  the  acid  may  even  be  completely  reduced,  and  in  the  presence  of 
metallic  iron  with  a  great  excess  of  caustic  potash,  ammonia  formed. 

Nitric  acid  is  an  intense  oxidizing  agent ;  and  this  being  the  case,  free 
hydrogen  is  never  developed  by  its  action  on  the  metals.  In  other  words, 
hydrogen  is,  no  doubt,  set  free,  but  is  instantly  oxidized  at  the  expense  of 
the  oxygen  of  the  nitric  acid.     Thus — 

1st.  Cu  +  2HN03  =  Cu2NO  +  3H2. 
2d.   3H2+  2HN03  =  2NO  +  4H20. 

The  NO  upon  coming  into  contact  with  oxygen  becomes  oxidized,  pro- 
ducing N204,  or  N203,  which  may  be  known  by  the  deep  red  fumes 
evolved. 

Action  on  Vegetable  Matters. 

1.  On  saccharine  bodies.  Provided  the  temperature  does  not'  exceed 
21.1°  C.  (70°  F.),  the  very  strongest  nitric  acid  produces  no  perceptible 
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change  on  saccharine  bodies,  but  if  the  mixture  be  raised  to  the  boiling- 
point,  then  the  organic  matter  is  more  or  less  completely  converted  into 
oxalic  acid.  Schlesinger  states  that  the  best  proportions  of  sugar  aud 
nitric  acid  in  the  fabrication  of  oxalic  acid  are  four  parts  of  well-dried 
sugar,  and  thirty-three  parts  of  nitric  acid  (sp.  gr.  1380).  This  will  yield 
56  to  60  per  cent,  of  oxalic  acid.  With  weaker  acids  {e.g.,  one  having  a 
sp.  gr.  of  1250),  saccharic  acid  (C6H10O8)  is  formed,  whilst  with  acids  that 
are  still  weaker,  after  prolonged  boiling,  sacchulmine,  a  brown  crystalline 
insoluble  substance,  is  produced. 

2.  On  flour,  starch,  and  bread.  A  strong  acid  dissolves  flour,  and  con- 
verts it  into  a  jelly-like  mass.  A  weak  acid  has  very  little  action  unless 
heat  be  employed,  when  oxalic,  carbonic,  and  other  acids  are  produced. 

Bread  mixed  with  an  acid  of  sp.gr.  1300  is  immediately  stained  yellow, 
whilst  even  with  one  of  sp.gr.  1180,  a  similar  change  after  a  time  takes 
place,  the  bread  assuming  a  soft  gummy  consistence. 

3.  On  ivood.  Nitric  acid  darkens  wood  wherever  it  touches  it.  The 
stain  varies  with  the  strength  of  the  acid,  and  also  very  much  with  the  kind 
oj  wood  to  which  it  is  applied,  in  consequence  of  the  varying  quantities  of 
resin  contained  in  different  species. 

4.  On  paper  and  linen  cloth.  An  acid  below  sp.gr.  1400  has  no  action 
either  on  linen  or  paper,  unless  they  are  boiled  with  the  acid,  when  it  dis- 
solves them,  oxalic  and  other  acids  being  formed.  A  strong  acid  (sp.  gr. 
1500)  converts  paper  or  linen  into  a  tough  parchment-like  body,  which 
takes  fire  at  a  low  temperature. 

5.  Many  of  the  vegetable  alkalies,  such  as  morphia,  brucia,  nicotine,  etc., 
assume  a  red  tint  with  acids  above  1300  sp.  gr. 

6.  Most  vegetable  colors  are  discharged  by  strong  nitric  acid,  whilst  if  the 
fabric  be  of  animal  origin,  a  brownish-red  stain  will  be  left. 

Action  on  Animal  Substances. 

1.  On  strong  and  dilute  albumen.     (See  table  on  page  233.) 

2.  Dead  mucous  membranes  are  coagulated,  and  turned  of  a  yellow  color 
by  acids  having  a  sp.  gr.  above  1180. 

3.  The  cuticle  is  also  stained  by  the  action  of  the  acid.  An  acid  of  1300 
colors  the  skin  almost  directly,  whilst  one  of  sp.  gr.  1180  stains  it  in  about 
five  minutes. 

4.  On  woollen  fabrics.  The  acid  produces  a  yellow  stain  on  woollen 
bodies.  With  an  acid  of  sp.gr.  1500,  the  tissue  is  decomposed,  a  yellow 
pulpy  magma  being  left,  which  rapidly  dissolves  in  an  excess  of  the  acid. 

As  regards  the  action,  therefore,  of  nitric  acid  on  albuminous  substances, 
we  note  that  whilst  weak  acids  merely  coagulate  albumen  (a  nitrate  of 
albumen  being  formed),  strong  acids  effect  a  further  change  by  producing 
a  yellow  substance,  known  as  xantho-proteic  acid. 

The  action  of  nitric  acid,  it  must  be  further  remarked,  is  rendered  less 
energetic  by  dilution,  but  more  energetic  by  its  admixture  with  sulphuric 
acid,  from  the  property  the  oil  of  vitriol  possesses  of  abstracting  water  from 
bodies  with  which  it  has  been  brought  into  contact. 
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Table,  showing  the  Action  of  Nitric  Acids  of  Different  Strength  on  Concen- 
trated and  Dilute  Albumen. 


Specific 
Gravity. 


1006 
1010 

1020 
1100 

1500 


On  strong  Albumen  (pure  white  of  egg). 


Coagulation  in  24  hours. 

Coagulation  in  1  hour  ;  coagulum 
white  and  soft. 

Coagulation  in  10  minutes  ;  coagu 
lum  becomes  of  apale-yeliowcolor 
in  24  hours. 

Coagulation  immediate  ;  coagulum 
becomes  of  a  full  yellow  tint  in 
10  minutes. 

Coagulation  immediate;  coagulum 
a  deep-yellow  mass,  dissolving  in 
excess  of  acid  with  slight  effer- 
vescence, but  reprecipitated  on 
dilution  with  water. 


On  dilute  Albumen  (such  as  either  the 
white  of  1  egg  in  1  oz.  of  water,  or  blood 
serum). 


No  action. 

Action  exceedingly  slight  after  24 

hours. 
Coagulation  ;  coagulum  white. 


Coagulation  immediate;    coagulum 
yellow. 

Coagulation   immediate;    the    pre- 
cipitated albumen  yellow. 


The  Nitrates. — All  the  neutral  salts  are  soluble  in  water.  No  test  agent 
except  albumen  furnishes  au  insoluble  precipitate.  The  crystals  of  nitrate 
of  potash  are  long  six-sided  prisms,  and  those  of  nitrate  of  soda  rhombic 
plates. 

The  nitrates  deflagrate  either  when  heated  on  platinum-foil  with  pow- 
dered charcoal,  or  when  a  crystal  of  the  salt  is  thrown  upon  a  hot  cinder. 
A  piece  of  filtering-paper  soaked  in  a  solution  of  a  nitrate,  and  dried, 
burns  like  touch-paper. 

Symptoms  of  Poisoning,  Dose,  etc. 

In  addition  to  the  general  symptoms  produced  by  the  mineral  acids, 
already  described  under  sulphuric  acid,  we  would  note  that  the  vomit  in 
nitric  acid  poisoning  will  generally  be  found  loaded  with  shreds  of  mem- 
brane having  a  citron-yellow  color.  The  mucous  membrane  of  the  mouth 
at  first  may  appear  white  (that  is,  if  the  acid  swallowed  be  somewhat  di- 
lute), but  it  soon  becomes  of  a  bright-yellow  tint,  which  afterwards  changes 
to  a  brownish-yellow.  A  rash  has  been  noticed  in  cases  where  the  patient 
has  survived  a  week.  Sometimes  stupor  precedes  death,  but  the  mind 
generally  is  clear  to  the  last.  Death  may  result  from  secondary  causes  at 
a  considerably  later  period. 

Two  drachms  are  said  to  have  proved  fatal  to  a  boy  aged  thirteen,  but 
recovery  is  in  two  cases  recorded  after  half  an  ounce  of  the  acid. 

Death  has  been  said  to  have  occurred  almost  immediately,  but  it  is  as  a 
rule  delayed  for  several  hours  and  days,  or  even  longer. 

Post-mortem  Appearances. 

We  have  little  to  add  to  what  has  been  already  said  respecting  the  post- 
mortem appearances  after  poisoning  by  sulphuric  acid.  The  mouth,  and 
any  spots  on  the  skin  where  the  acid  has  been  spilt,  will  appear  of  a  yel- 
low color.  Bromine  and  iodiue  also  produce  yellow  stains,  but  the  color 
may  in  these  cases  be  easily  discharged  by  touching  them  with  a  solution 
of  caustic  potash,  whilst  the  nitric  acid  stains,  which  are  due  to  the  pro- 
duction of  xantho-proteic  acid,  are  exceedingly  permanent,  and  would  be 
intensified  rather  than  bleached  by  the  action  of  the  caustic  alkali.     The 
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bladder  is  usually  empty — the  blood  dark  and  thick.  The  stomach  will 
probably  be  found  iu  an  exceedingly  pulpy  state,  and  perhaps  perforated, 
the  edges  of  the  perforation  having  a  yellow  color.  Dr.  Taylor  remarks 
that  in  poisoning  rabbits  with  the  acid  he  has  never  found  perforation. 
The  action  of  the  acid  is  seldom  well-marked  beyond  the  duodenum,  by 
which  time  the  corrosive  properties  of  the  poison  will  probably  be  destroyed. 

Tests. 

1.  Taste. — Very  acid.  This  is  well  marked  when  the  solution  contains 
only  0.3  per  cent,  of  free  acid. 

2.  Reddens  litmus  when  the  solution  contains  0.2  per  cent. 

3.  Nitric  acid  is  completely  volatilized  by  heat. 

4.  Copper  Test. — Red  fumes  are  given  off  when  the  acid  is  treated  with 
a  slip  of  copper-foil,  a  deep  blue-colored  liquid  being  produced.  These 
fumes  may  be  known  as  follows  : 

(a)  They  turn  a  solution  of  ,green  sulphate  of  iron  of  a  brown  color 
when  passed  through  it.  (An  apparatus  such  as  is  represented 
in  Fig.  24  may  be  used.) 

(,5)  They  redden,  but  do  not  bleach,  litmus. 

(j)  They  turn  a  mixture  of  starch  and  iodide  of  potassium  blueT  by 
setting  free  iodine. 

Similar  reactions  may  be  obtained  with  the  nitrates,  but  it  is  necessary 
to  set  the  nitric  acid  free  by  first  adding  a  little 
sulphuric  acid.  Fig.  24. 

5.  Protosulphate  of  Iron. — A  strong  solution 
of  this  salt  is  changed  by  nitric  acid  to  a  dark- 
brown,  which  color  disappears  on  the  applica- 
tion of  heat.  In  a  dilute  solution  of  free  acid, 
pour  the  iron  solution  so  that  it  may  float  upon 
the  acid,  when  an  olive-brown  line  will  be  ap- 
parent where  the  two  solutions  meet.  With  a 
nitrate,  add  first  of  all  a  little  sulphuric  acid, 
and  ivhen  the  mixture  is  perfectly  cold,  float  the 
iron  solution  as  already  advised.  The  use  of 
the  iron-salt  in  solution  is  preferable  to  its  use 
as  a  crystal  in  testing. 

6.  Indigo  Test  (Liebig). — A  solution  of  nitric 

acid,  or  of  a  nitrate,  is  to  be  mixed  with  about  half  its  bulk  of  sulphuric 
acid,  colored  with  a  little  indigo.  In  most  cases  the  blue  color  is  imme- 
diately discharged,  otherwise  the  bleaching  effect  will  be  manifest  on  the 
addition  of  heat. 

This  test  should  not  be  trusted  to  in  the  case  of  organic  solutions. 

7.  Gold  Test. — In  testing  strong  nitric  acid,  boil  a  little  gold-leaf  in  the 
acid,  when  no  action  on  the  gold  will  be  observed  ;  add  to  this  a  little 
hydrochloric  acid,  in  which  a  small  piece  of  gold-leaf  has  also  been  boiled, 
to  prove  its  freedom  of  action  on  the  metal.  The  gold-leaf  will  be  found 
to  dissolve  freely  in  the  mixed  acids.  In  testing  a  nitrate,  boil  the  gold- 
leaf  first  in  hydrochloric  acid,  in  which  it  should  remain  undissolved,  and 
then  add  the  nitrate,  when  solution  will  result.  That  the  solution  of  the 
gold  has  been  effected  will  be  known  by  the  production  of  a  purple  tint- 
on  adding  protochloride  of  tin  to  the  solution.  We  do  not  recommend 
this  test. 

8.  Morphia  (O'Shaugnessy,  1829)  produces  with  nitric  acid  a  deep  red, 
chauging  to  orange. 

9.  Brucia  (Berthemont,  1841).     A  nitric  acid  solution,  or  a  solution  of 
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a  nitrate  mixed  with  about  half  its  bulk  of  oil  of  vitriol,  produces  a  car- 
iniue-tinted  solution  on  the  addition  of  a  trace  of  brucia.  This  reaction 
is  very  delicate. 

10.  Nitric  acid  may  be  known — 

(a)  From  hydrochloric  acid,  by  giving  no  precipitate  with  a  silver 

salt. 
(,3)  From  sulphuric  acid,  by  giving  no  precipitate  with   a  barium 
salt,  and  by  its  not  charring  paper. 
Iodide  of  Potassium  (Mr.  Higgin,  "Pharm.  Jour.,"  1850,  p.  84),  and 
narcotin  (Mialhe),  etc.,  have  been  proposed  as  tests.     They  are  not,  we 
consider,  of  sufficient  importance  to  demand  a  more  detailed  notice  here. 

Further,  all  the  nitrates,  except  the  albumen  compound,  are  soluble  in 
water,  are  crystalline,  and  deflagrate  when  heated  on  charcoal. 

Having  stated  these  several  reactions  with  different  tests,  there  are  cer- 
tain fallacies  it  is  necessary  to  guard  against. 

1.  Sulphuric  acid  often  contains  nitric  acid. 

2.  The  chlorates,  bromates,  and  iodates  act  like  nitrates,  and  especially 
with  regard  to  the  reactions  of  morphia  and  brucia.  Fortunately  these 
are  uncommon  bodies,  and  not  likely  to  be  sources  of  error  to  the  toxicol- 
ogist.  In  the  case  of  a  chlorate,  it  will  be  known  by  sulphuric  acid  turn- 
ing it  a  blood-red  color,  which  afterwards  becomes  yellowish-green,  an 
odor  of  chlorine  being  evolved.  With  an  iodate  or  bromate,  sulphuric 
acid  decomposes  it,  and  liberates  bromine  or  iodine. 

Estimation  of  Nitric  Acid. 

1.  With  a  pure  solution  of  free  nitric  acid  take  the  specific  gravity  of 
the  liquid,  and  refer  to  the  table  (page  254)  for  the  percentage  of  acid 
present. 

2.  Pour  a  given  quantity  of  acid  (sp.  gr.  1020)  on  a  weighed  quantity 
of  well-dried  powdered  marble,  and  allow  it  to  act  for  twenty-four  hours. 
Evaporate  the  solution  down  to  half  its  bulk.  Filter,  dry,  and  weigh  the 
undissolved  marble.  Every  100  grains  of  the  marble  dissolved  represents 
108  grains  of  N205. 

3.  Free  nitric  acid  in  solution  may  be  estimated  by  saturating  it  with 
recently  ignited  carbonate  of  soda,  every  53  grains  of  which  will  neutralize 
54  grains  of  N205. 

4.  But  the  solutions  may  contain  other  acids  beside  nitric  acid.  Other 
processes  must  then  be  adopted,  which  will  be  found  in  detail  in  chemical 
manuals. 

Supposing  no  other  acid  be  present  but  sulphuric  acid,  add  an  excess 
of  baryta  water,  and  evaporate  to  dryness.  Treat  the  residue  with  water, 
and  filter  the  solution.  (The  BaS04  is  insoluble,  and  the  remaining 
baryta  over  and  above  that  which  is  combined  with  the  nitric  acid,  will, 
during  evaporation,  become  changed  into  an  insoluble  carbonate.)  Treat 
the  solution  with  an  excess  of  dilute  sulphuric  acid  ;  collect  the  BaS04, 
wash,  dry,  and  weigh.  Every  100  parts  of  BaS04  =  about  77.2  parts  of 
HN03  sp.  gr.  1424. 

Toxicological  Analysis. 

(A)  In  conducting  a  toxicological  investigation,  test  first  of  all  the 
reaction  of  the  organic  liquid,  remembering  at  the  same  time  that  anti- 
dotes may  have  removed  all  acidity,  and  even  x*endered  it  alkaline.  If 
not  already  so,  render  the  liquid  alkaline  with  bicarbonate  of  potash, 
having  diluted  it  sufficiently  so  that  it  may  filter  easily.  Now  boil,  filter 
through  fine  muslin,  and  evaporate  the  strained  portion  to  dryness  on  a 
water-bath.     Drench  the  residue  with  strong  alcohol,  in  order  to  dissolve 
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out  the  chlorides,  sugar,  etc.,  aud  test  the  undissolved  portion  for  nitrates 
as  alread}7  directed. 

The  urine  should  always,  if  possible,  be  examined.  Normally  it  con- 
tains no  nitrates,  excepting,  as  Bence  Jones  pointed  out,  when  ammonia 
or  its  salts  have  been  taken.     ("  Medical  Times,"  August,  1851,  p.  220.) 

(B)  In  examining  the  tissues  it  is  to  be  noted  that  the  compound  of 
nitric  acid  with  albumen  is  insoluble,  and  that  therefore  the  acid  will 
most  likely  be  found  in  the  stomach. 

(a)  If  the  tissues  be  acid  to  litmus,  proceed  as  follows; 

Make  a  mixture  of  equal  parts  of  water  and  sulphuric  acid,  and 

put  twenty  or  thirty  drops  of  the  mixture  into  four  test-tubes. 
To  (1)  add  a  little  brucia  ;  no  change  should  result.     Add  now  a 

little  piece  of  the  tissue  to  be  examined,  when  the  solution,  if 

nitric  acid  be  present,  will  turn  a  blood-red  color. 
To  (2)  add  a  trace  of  sulphindigotic  acid;  no  action  should  result. 

Add  now  a  piece  of  the  tissue,  when  the  blue  color,  if  nitric  acid 

be  present,  will  disappear. 
To  (8)  add  a  grain  or  two  of  copper  filings  and  a  piece  of  the  tissue 

to  be  examined,  and  boil.     The  evolved  vapors   will,  if  nitric 

acid  be  present,  give  a  blue   color  to  a  piece  of  white  paper 

moistened  with  a  little  starch  and  iodide  of  potassium  solution. 
To  (4)  add  a  solution  of  sulphate  of  iron.     On  adding  a  piece  of 

the  tissue,  the  solution  will  become  of  an  olive-brown  color  if 

nitric  acid  be  present. 
(/?)  If  the  tissues  be  not  acid  to  litmus,  boil  them  first  with  strong 
potash  in  order  to  break  them  up.     Acidify  with  strong  sulphuric 
acid,  and  test  as  above. 

(C)  Stains  of  nitric  acid  on  articles  of  clothing  appear  yellow  upon 
animal  fabrics,  and  red  upon  articles  dyed  with  vegetable  colors.  The 
stained  cloth  must  be  boiled  in  a  little  water,  and  the  solution  tested. 

It  has  been  stated  that  when  the  acid  is  placed  on  fabrics  it  is  soon  lost 
because  of  its  volatility.  This  is  a  mistake.  Dr.  Letheby  has  found  it  on 
different  fabrics  after  a  lapse  of  five  months. 

Lastly.  In  every  case  when  you  are  testing  for  nitric  acid,  endeavor 
to  obtain  the  characteristic  crystals  of  nitrate  of  potash. 

Cases  of  Poisoning  by  Nitric  Acid. 

CASE  1.—"  Lancet,"  April  16, 1870,  p.  549  (Mr.  E.  Adams).  Male :  set.  21.    Sss.  of  strong  acid. 

Symptoms. — No  whitening  or  yellow  tint  about  gums  or  mouth ;  great  agony  and  vomiting  of 
bloody  fluid  ;  constriction  of  oesophagus  lasting  for  some  time. 

Result. — Recovery. 

CASE  2. — "  Guy's  Hospital  Reports,"  vol.  xvii,  p.  223  (Dr.  Stevenson).    Siij  of  acid. 

Result. — Death  in  seventeen  hours. 

Post-mortem. — Stomach  perforated  ;  ulceration  of  colon. 

CASE  3.— "British  MedicalJournal,"  January  1,  lS70,p.  7.    Female;  aet.  35.    A  quantity  (?) 

Symptoms. — Acute  gastritis  continued  for  several  weeks,  rapid  emaciation  and  exfoliation  of  the 
mucous  membrane  taking  place ;  was  kept  alive  entirely  by  nutritive  injections. 

Result. — Recovery  partial. 

CASE  4.—"  Lancet,"  May  8,  1847,  p.  489  (Mr.  Tomkins).  Female :  est.  26.  Sss.  of  nitric  acid.  (She 
had  previously  been  drinking.) 

Symptoms.— Vomiting  ;  lips  swollen  and  stained  yellow  ;  spasmodic  closure  of  jaws.-  Recovery  in 
a  week. 

Result. — Recovery. 

CASE  5.— "Lancet,"  November  24,  1860,  p.  509  (Dr.  Budd  and  Dr.  Sansom).  Male:  aet.  36.  1  oz. 
of  acid. 

Symptoms. — Immediate  symptoms  ;  got  better  from  time  to  time. 

Result. — Death  in  six  months. 

Post-mortem. — From  mouth  to  stomach  the  tissues  were  puckered,  constricted,  and  indurated ; 
larynx  uninjured.    Death  occurred  from  extreme  irritability  of  the  stomach. 
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CASE  6.— "Medical  Times,"  August  15,  1846,  p.  383  (Professor  Puchett).  Male.  Sij  on  full 
stomach. 

Symptoms. — Immediate  pain  and  vomiting;  severe  symptoms.  On  the  twenty-second  day  the 
membranes  of  the  stomach  were  entirely  discharged,  and  in  sixty-six  hours  after  this  he  died. 

Remit.— Death  on  the  twenty-fifth  day. 

Posl-morlem. — Stomach  perforated. 

For  other  Cases  of  Poisoning  by  Nitric  Acid: 
"British  Medical  Journal,"  April  30, 1870,  p. 445.    (Death.    Acid  taken  for  gin.) 
Schmidt's  "Jahrb.,"  vol.  civ,  p.  7. 
"Glasgow  Medical  Journal,"  1872,  p.  221. 
"  Medical  Gazette,"  vol.  xii,  p.  220. 
"  Medical  Gazette,"  March,  1830. 

HYDROCHLORIC  ACID  (HC1). 

(Spirits  of  Salt.  Chlorhyclric  Acid,  Muriatic  Acid,  Marine  Acid.) 

Cases  of  poisoning  with  the  liquid  acid  are  comparatively  rare,  but  the 
evil  effects  produced  by  the  escape  of  hydrochloric  acid  gas  are  a  frequent 
subject  of  litigation.  The  hydrochloric  acid  of  commerce  is  merely  a  solu- 
tion of  the  gas  in  water. 

Preparation. 

The  gas  may  be  prepared  in  one  or  other  of  the  following  ways : 

(1)  By  mixing  together  common  salt,  sulphuric  acid,  and  water,  when 
hydrochloric  acid  gas  is  given  off,  sulphate  of  sodium  remaining  behind. 

NaCl  +  H2S04  =  HNaS04  +  HC1. 

(2)  By  mixing  hydrogen  and  chlorine  together  in  equal  volumes.  The 
combination  of  the  gases  may  be  effected  either  by  heat  or  by  exposure  to 
sunlight.     No  condensation  results  when  the  gases  combine. 

(3)  By  the  action  of  chlorine  on  sulphuretted  hydrogen. 

H2S+C12=2HC1  +  S. 

The  gas  must  be  collected  by  displacement  or  over  mercury,  because  of 
its  solubility  in  water. 

Properties. 

It  is  important  to  make  ourselves  fully  acquainted  with  the  general  prop- 
erties and  physiological  action  of  hydrochloric  acid  gas,  inasmuch  as  law- 
suits (as  we  have  already  remarked)  often  result  from  the  gas  having  been 
allowed  to  escape  into  the  air  in  the  course  of  the  several  manufacturing 
processes  during  which  it  is  evolved. 

Physical  Properties. — The  gas  is  colorless,  and  about  one-fourth  heavier 
than  the  atmosphere  (sp.  gr.  1.257).  Liberated,  therefore,  in  the  open 
air.  it  has  a  tendency  to  descend.  It  can  be  liquefied  by  a  pressure  of  40 
atmospheres  at  10°  C.  (50°  P.). 

Chemical  Properties. — The  solubility  of  the  gas  in  water  is  very  great. 
At  a  temperature  of  4.4°  C.  (40°  Fahr.),  water  absorbs  480  times  its 
volume.  The  application  of  heat  to  the  aqueous  solution  expels  the  gas. 
When  it  escapes  into  moist  air,  white  fumes  are  produced,  which  result 
from  the  combination  of  the  acid  gas  with  the  moisture  of  the  atmosphere, 
the  water  being  condensed  into  liquid  globules,  which  slowly  evaporate. 
If  ammonia  gas  be  allowed  to  escape  into  an  atmosphere  containing  only 
0.01  per  cent,  of  hydrochloric  acid  gas,  white  fumes  will  be  immediately 
perceived.  A  drop  of  a  solution  of  nitrate  of  silver  is  rendered  perceptibly 
white  when  exposed  to  an  atmosphere  containing  not  more  than  one  part 
of  the  gas  in  200,000  parts  of  air.  Litmus-paper  is  distinctly  reddened  by 
an  atmosphere  of  one  part  of  the  acid  gas  in  10,000  parts  of  air.  The  gas 
is  neither  combustible  nor  a  supporter  of  combustion.     The  flame  of  a  taper 


NUISANCES    ARISING    FROM    HYDROCHLORIC    ACID    GAS.     253 

is  visibly  affected  by  an  atmosphere  containing  only  two  per  cent,  of  the 
gas,  whilst  it  is  extinguished  when  it  constitutes  a  sixth  part  of  the  whole. 
Many  of  the  common  metals  are  slowly  attacked  by  it. 

Physiological  Properties. — Its  action  is  that  of  a  powerful  irritant,  pro- 
ducing spasm  of  the  glottis,  and  a  feeling  of  intense  and  immediate  suffo- 
cation. When  the  gas  is  even  diluted  with  1000  times  its  bulk  of  air,  it 
produces  extreme  irritation  of  the  lungs  and  violent  fits  of  coughing.  The 
conjunctival  membrane  is  usually  much  affected,  and  intense  pain  in  the 
eyes,  with  a  copious  secretion  of  tears,  produced.  It  occasions,  moreover, 
extreme  irritation  of  the  skin.  But  the  physiological  action  of  the  gas 
will  be  perfectly  appai'ent  even  when  the  dilution  is  as  great  as  one  part 
in  10,0.00  of  air. 

If  a  mouse  or  a  sparrow  be  put  into  the  pure  gas,  it  will  be  found  to  gasp 
and  struggle  vehemently  for  about  two  minutes,  and  then  to  fall  down 
dead.  We  have  found  small  animals  die  in  about  three  or  four  hours  when 
the  gas  is  diluted  with  1500  times  its  volume  of  air,  convulsions,  with 
laborious  and  quickened  respiration,  being  the  chief  symptoms  observed. 
But  plants  are  infinitely  more  sensitive  to  the  action  of  the  gas  than 
animals.  We  have  found  that  if  a  geranium  be  introduced  into  an  atmos- 
phere containing  only  one  part  of  the  gas  in  25,000  parts  of  air,  it  will 
begin  to  droop  and  wither  within  one  hour. 

Nuisances  arising  from  the  Escape  of  the  Gas. 

The  various  trade  operations  in  which  muriatic  acid  gas  is  set  free 
deserve  mention. 

(1)  The  extraction  of  the  copper  (2  to  4  per  cent?)  from  the  pyrites,  after 
it  has  been  used  by  the  sulphuric  acid  maker,  is  effected  by  mixing  the 
crushed  pyrites  with  common  salt  (3  cwt.  to  a  ton  of  pyrites),  and  then 
roasting  the  mixture  in  a  reverberatory  furnace.  A  small  quantity  of  sul- 
phurous acid  and  enormous  quantities  of  hydrochloric  acid  gas  are  thus 
generated,  which  have  too  often  been  allowed  to  escape  freely  into  the 
shaft. 

(2)  In  the  manufacture  of  common  bottle  glass,  as  well  as  in  the  process  of 
glazing  the  commoner  kinds  of  pottery,  silica  and  common  salt  are  fused 
together,  immense  volumes  of  hydrochloric  acid  gas  being  thereby  gener- 
ated. The  alkali  of  the  common  salt  combines  with  the  fixed  acid,  formi 
ing  a  fusible  glass  or  glaze,  whilst  the  volatile  acid  escapes. 

(3)  In  brick  and  cement  burning  considerable  quantities  of  the  acid  gas 
are  generated.  In  brick  burning  it  is  derived  from  the  cinders  (breeze) 
which  are  charged  with  salt  from  house  dust-bins,  whilst  in  cement  burning 
it  is  derived  from  the  mud  of  tidal  rivers,  from  which  mud  cement  is  made 
by  admixture  with  chalk. 

(4)  Lastly  and  specially,  "  alkali  ivories  "  have  until  lately  proved  serious 
nuisances  on  account  of  the  large  quantities  of  hydrochloric  acid  gas  set 
free  from  them.  The  Act  of  1863  compelled  the  alkali  manufacturers  to 
condense  95  per  cent,  of  the  gas  that  might  be  produced  from  the  whole 
of  the  materials  used,  whilst  a  later  act  further  limits  the  amount  to  one- 
fifth  of  a  grain  of  the  gas  per  cubic  foot  of  the  air  leaving  the  works. 
Other  manufactures  by  the  Act  of  1874  are  now  included  under  the  Alkali 
Act  of  1863. 

In  alkali  works,  and  in  other  manufactories,  such  as  those  of  the  potter 
and  cement  maker,  the  use  of  proper  coke  towers  or  scimbbers  is  gener- 
ally adopted  for  the  purpose  of  condensing  the  fumes.  In  the  case  of  the 
brickmaker,  the  cinders  or  breeze  used  should  be  coke  breeze,  or  if  "house- 
hold breeze"  be  employed,  it  should  previously  be  well  washed,  either  by 
exposure  to  rain,  or  in  some  other  way,  to  get  rid  of  the  common  salt  with 
which  it  may  be  mixed. 
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Liquid  Hydrochloric  Acid. — Properties. 

When  pure  it  is  colorless,  the  color  of  the  ordinary  commercial  acid  be- 
ing due  to  impurities.  A  table  showing  the  percentage  strength  of  the 
acid  compared  with  its  density  (^taken  from  Dr.  Attfield's  "  Chemistry  ") 
we  give  in  detail. 

Table  of  the   Quantity  of  Hydrochloric  Acid  in  the  Liquid  Acid  of  different 
Specific   Gravities.  (Ure.) 


Specific 

Acid  of  1.2  in 

Hydrochloric 

Specific 

Acid  of  1.2  in 

Hydrochloric 

Gravity. 

100. 

Acid  Gas. 

Gravity. 

100. 

Acid  Gas. 

1.2000 

100 

40.777 

1.0980 

49 

19  980 

1.1982 

99 

40.369 

1.0960 

48 

19.572 

1  1964 

98 

39  961 

1  0939 

47 

19  165 

1.1946 

97 

39.554 

1  0919 

46 

18  757 

1.1928 

96 

39.146 

1.0899 

45 

18340 

1.1910 

95 

38.738 

1  0879 

44 

17.941 

1.1893 

94 

38.330 

1  0859 

43 

17.534 

1.1875 

93 

37.923 

1  0838 

42 

17.126 

1.1857 

92 

37.516 

1.0818 

41 

16718 

1.1846 

91 

37.108 

1.0798 

40 

16.310 

1.1822 

90 

36.700 

1.0778 

39 

15.902 

1.1802 

89 

36.292 

1.0758 

38 

15.494 

1.1782 

88 

35.884 

1.0738 

37 

15  ('87 

1.1762 

87 

35476 

1.0718 

36 

14.679 

1.1741 

86 

35.068 

1.0697 

35 

14.271 

1.1721 

85 

34.660 

1  0677 

34 

13  863 

1.1701 

84 

34.252 

1.0657 

33 

13094 

1.1681 

83 

33.845 

1  0637 

32 

12.597 

1.1661 

82 

33.437 

1.0657 

31 

12.300 

1.1641 

81 

33.029 

1  0597 

30 

11.903 

1.1620 

80 

32.621 

1.0577 

29 

11.506 

1.1599 

79 

32.213 

1  0557 

28 

11.109 

1.1578  B. P. 

78 

31.805 

1.0537 

27 

10.712 

1.1557 

77 

31.398 

1.0517 

26 

10.316 

1.1536 

76 

30.990 

1.052 

B.P. 

10.290 

1.1515 

75 

30  582 

1.0497 

25 

0.919 

1.1494 

74 

30.174 

1.0477 

24 

9.922 

1.1473 

73 

29.767 

1.0457 

23 

9.126 

1.1452 

72 

29.359 

1.0437 

22 

8.729 

1.1431 

71 

28.951 

1.0417 

21 

8.332 

1.1410 

70 

28.544 

1.0397 

20 

7.935 

1.1389 

69 

28.136 

1.0377 

19 

7.538 

1.1369 

68 

27.728 

1.0357 

18 

7.141 

1.1349 

67 

27.321 

1.0337 

17 

6.745 

1.1328 

66 

26.913 

1.0318 

16 

6.348 

1.1308 

65 

26.508 

1.0388 

15 

5.951 

1.1287 

64 

26.098 

1  0279 

14 

5.554 

1.1267 

63 

25.690 

1.0259 

13 

5.158 

1.1247 

62 

25.282 

1.0239 

12 

4.762 

1.1226 

61 

24.874 

1.0220 

11 

4.365 

1  1206 

60 

24.466 

1  0200 

10 

3  998 

1.1185 

59 

24.058 

1.0180 

9 

3.571 

1.1164 

58 

23.650 

1.0160 

8 

3.174 

1.1143 

57 

23.242 

1.0140 

7 

2.778 

1.1123 

56 

22.834 

1.0120 

6 

2.381 

1.1102 

55 

22.426 

1.0110 

5 

1.984 

1.1082 

54 

22.019 

1.0080 

4 

1.588 

1.1061 

53 

21.611 

1.0060 

3 

1.191 

1.1041 

52 

21.203 

1.0040 

2 

0.795 

1.1020 

51 

20.796 

1.0  U20 

1 

0.397 

1.1000 

50 

20.388 
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Hydrochloric  acid  boils  at  different  temperatures,  the  boiling-point  be- 
ing dependent  on  its  strength.  Dr.  Dalton's  table,  however,  shows  that 
both  weaker  and  stronger  acids  boil  at  a  lower  temperature  than  that  hav- 
ing a  gravity  of  1094.  The  liquid  acid  freezes  at  about  — 51.11°  C.  ( — 60° 
Fahr.). 


Dalton's  Table  of  the  Boiling- Points 

of  Liquid  Hydrochloric  Acid. 

Boiling-Points. 

Boiling-Points. 

Boiling-Points. 

Specific 

Specific 

Specific 

Gravity. 

Gravity. 

Gravity. 

Fahr. 

Cent. 

Fahr. 

Cent. 

Fahr. 

Cent. 

1166 

170 

76.66 

1121 

228 

108.88 

1035 

219 

103.88 

1154 

190 

87.77 

1094 

532 

111.11 

1018 

216 

102.22 

1144 

212 

100.00 

1075 

228 

108.88 

1009 

214 

101.11 

1136 

217 

102.77 

1064 

225 

10722 

1127 

222 

105.55 

1047 

222 

105.55 

Chemical  Properties  of  the  Liquid  Acid. 

1.  Its  Affinity  for  Water. — The  elevation  of  temperature  resulting  from 
the  admixture  of  the  acid  with  water  is  not  great,  but  its  affinity  for  water 
is  well  marked  by  the  solution  fuming  in  the  air,  even  when  it  does  not 
contain  more  than  20  per  cent,  of  free  acid. 

2.  The  action  of  ammonia  on  the  liquid  acid  is  manifest  when  the  solu- 
tion only  contains  8  per  cent,  of  free  acid. 

3.  The  reddening  of  litmus  is  marked  when  the  solution  only  contains 
0.012  per  cent,  of  free  acid. 

4.  The  action  of  the  acid  on  earthy  carbonates  takes  place  when  the  solu- 
tion contains  2  per  cent,  of  free  acid  (sp.gr.  1010),  but  by  the  application 
of  heat  slight  effervescence  will  be  manifest  when  the  liquid  only  contains 
0.05  per  cent,  of  free  acid. 

5.  The  action  on  metals  is  in  some  cases  energetic.  With  zinc  this  will 
be  apparent  with  a  solution  containing  not  more  than  from  0.5  to  0.8  per 
cent,  of  acid.  With  iron  a  1.5  per  cent.,  and  with  tin  a  4.0  per  cent,  acid 
solution  is  needed,  whilst  with  other  metals,  such  as  copper,  bismuth,  lead, 
antimony,  arsenic,  and  mercury,  the  action  is  less  energetic,  and  consider- 
ably slower.  The  metals  attract  the  chlorine,  and  set  free  the  hydrogen  of 
the  acid. 

6.  Action  on  Metallic  Oxides. — Upon  low  oxides  a  chloride  merely  is 
formed,  whilst  on  high  oxides,  such  as  plumbic  dioxide  (Pb02),  manga- 
nesium  peroxide  (Mn02),  or  chromic  trioxide  (Cr03),  chlorine  is  set  free 
as  well. 

7.  Its  action  on  high  oxygen  acids,  such  as  nitric,  chloric,  bromic,  and 
iodic  acids,  etc.,  is  peculiar,  chlorine  being  set  free. 

8.  Hydrochloric  acid  takes  away  the  color  from  ordinary  writing  ink,  on 
account  of  its  affinity  for  the  iron  of  the  compound.  A  solution  contain- 
ing only  0.4  per  cent,  of  acid  discharges  the  color.  The  iron  is  in  this 
way  removed,  whilst  the  reddish-brown  stain  of  galls  is  merely  left,  and 
may  be  got  rid  of  with  a  little  chlorine  water.  A  weaker  acid  than  this, 
however,  will  act  if  time  be  allowed. 

9.  The  action  on  organic  bodies  : 

(a)  On  Cane-sugar. — Cane-sugar  is  instantly  converted  in  the  cold 
into  grape-sugar  by  an  acid  having  a  sp.  gr.  1200.  If  heat  be 
applied,  ulmic  and  sacchulmic  acids  are  formed. 

(/?)   Other  vegetable  substances,  such  as  wood,  etc.,  are  discolored. 
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{/)  On  Albumen  Solutio7is. — These  are  coagulated  by  acids  with  a  sp. 
gr.  over  1015.  The  action  begins  in  about  a  quarter  of  an  hour, 
and  is  complete  in  one  hour.  An  acid  solution  containing  less 
than  3  per  cent,  has  no  action. 
(<5)  On  Dead  Mucous  Membrane,  as,  e.g.,  the  interior  of  the  stomach. — 
The  strong  acid  instantly  whitens  it,  and  produces  in  a  few  min- 
utes a  gangrenous  greenish  spot.  A  solution  containing  0.5  per 
cent,  of  free  acid  takes  about  a  quarter  of  an  hour  to  act.  The 
acid  has  a  most  remarkable  solutive  power  on  animal  substances, 
an  action  considerably  aided  by  heat.  Liebig  states  that  the 
fibrin  of  flesh  differs  from  the  fibrin  of  blood,  not  merely  in 
that  the  former  contains  less  nitrogen,  but  that  it  is  soluble  in 
dilute  hydrochloric  acid,  blood  fibrin  being  insoluble,  and 
merely  swelling  up  when  subjected  to  the  action  of  the  acid. 
("Chemical  Gazette,"  1850,  p.  170.) 
Lastly,  we  may  note  hydrochloric  acid  has  some  antiseptic  properties, 
although  they  are  not  remarkable  for  their  intensity. 

The  chlorides  are  generally  white,  and  soluble  in  water,  excepting  those 
of  silver,  lead,  and  the  subsalt  of  mercury  (Hg.2Cl2). 

Hydrochloric  acid  gas  is  produced  when  a  soluble  chloride  is  heated 
with  dilute  sulphuric  acid. 

Impurities. 

1.  Sulphurous  acid,  derived  from  the  deoxidation  of  the  sulphuric  acid, 
either  by  the  organic  matter  of  the  salt  or  by  the  metal  of  the  still. 
The  commercial  acid  may  contain  as  much  as  11  per  cent,  of  sulphurous 
acid  (Savory).  The  presence  of  sulphurous  acid  may  be  known  as 
follows : 

(a)  Treat  some  of  the  acid  in  a  test-glass  with  a  rather  large  quan- 

tity of  protochloride  of  tin  (or  metallic  tin  may  be  used);  cover 
the  glass  over  with  a  piece  of  filter-paper  moistened  at  one  spot 
with  acetate  of  lead.  If  sulphuretted  hydrogen  be  generated 
(which  will  be  known  by  its  blackening  the  lead-paper),  it  indi- 
cates the  presence  of  sulphurous  acid  (Wockenroder).  This 
test  is  very  delicate. 

(b)  Dilute  the  acid  with  water;  add  to  the  solution  pure  granulated 

zinc,  and  pass  the  gas  generated  through  a  solution  of  acetate 
of  lead,  which  will  be  blackened  if  sulphurous  acid  be  present. 
The  nascent  hydrogen  reduces  the  sulphurous  acid,  and  combines 
with  the  sulphur  to  form  H2iS.     (Fordos  and  Gelis.) 

(c)  To  estimate  the  quantity  of  sulphurous  acid  present,  precipitate 

the  sulphuric  acid  with  an  excess  of  chloride  of  barium;  filter, 
and  boil  the  clear  filtrate  with  its  own  bulk  of  nitric  acid. 
Any  fresh  sulphate  of  baryta  now  precipitated  corresponds  to 
sulphurous  acid.  A  little  fresh  baryta  solution  should  after- 
wards be  added,  so  as  to  make  certain  that  the  whole  is  precipi- 
tated. 

2.  Sulphuric  acid  may  be  known  by  a  soluble  salt  of  baryta  pro- 
ducing a  white  precipitate. 

3.  Free  chlorine,  which  imparts  a  greenish-yellow  tint  to  the  acid  solu- 
tion, may  be  known — 

1.  By  the  odor. 

2.  By  the  solution  dissolving  a  little  piece  of  gold-leaf. 

3.  By  its  bleaching  a  solution  of  indigo. 

4.  By  its  precipitating  the  sulphur  from  a  solution  of  sulphuretted 

hydrogen. 
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4.  Iodine  and  bromine  are  sometimes  present,  and  are  derived  from  im- 
purities in  the  common  salt. 

5.  Chloride  of  arsenic,  derived  from  the  sulphuric  acid,  may  be  known 
either  by  the  evolution  of  arseniuretted  hydrogen,  or  by  Reinsch's  test. 
(See  Arsenic.) 

6.  Chloride  of  tin  (mentioned  by  Gmeliu)  will  be  precipitated  as  a 
yellow  precipitate,  by  passing  sulphuretted  hydrogen  through  the  acid, 
the  .precipitate  gradually  becomiug  of  a  brown  color. 

7.  Chloride  of  lead  (Vogel)  may  be  present,  and  will  be  derived  from 
the  lead  in  the  sulphuric  acid,  as  well  as  possibly  from  other  causes. 

8.  Chloride  of  iron  (Rose  and  Graham)  may  be  recognized  by  neutral- 
izing the  acid  with  carbonate  of  soda,  and  adding  tincture  of  galls  or 
potassic  ferrocyanide.  With  the  former  a  violet,  and  with  the  latter  a 
blue  precipitate  will  be  obtained. 

9.  Other  chlorides  and  metallic  substances  may  by  recognized  by  evapo- 
rating the  acid  to  dryness,  and  examining  the  residue. 

10.  Organic  Matter. — This  is  often  the  cause  of  the  dark  color  of  the 
acid.  It  may  be  known  by  evaporating  the  acid  to  dryness,  and  noting 
whether  the  residue  becomes  charred  by  a  continued  application  of  heat. 

Preparation  of  Pare  Hydrochloric  Acid. 

It  will  at  all  times  be  found  easier  to  ma/ce'a  pure  acid  than  to  purify  a 
bad  one.  The  following  two  methods  of  preparing  pure  hydrochloric  acid 
are  recommended  : 

(a)  Dilute  one  pint  of  good  sulphuric  acid  with  six  pints  of  water  in  a 
glass  vessel,  and  pass  a  stream  of  well-washed  sulphuretted  hydrogen 
through  the  mixture  for  some  hours.  After  doing  so  allow  it  to  stand  un- 
disturbed for  five  or  six  days.  When  the  precipitate  formed  has  thoroughly 
settled,  siphon  off'  the  supernatant  acid,  and  after  adding  a  teaspoonful  of 
common  salt,  put  the  acid  into  a  retort  and  concentrate  by  heat  to  the 
original  bulk. 

Fill  a  large  retort  half  full  of  good  salt,  and  add  to  it  the  sulphuric  acid 
thus  prepared.  The  retort  must  have  fitted  to  it  a  piece  of  bent  glass  tube, 
of  such  a  length  and  shape  that  the  end  may  pass  into  a  Winchester  pint 
bottle  half  full  of  pure  distilled  water,  the  end  of  the  tube  dipping  about 
g-th  of  an  inch  under  the  water.  The  bottle  must  be  fitted  with  a  cork 
and  a  second  tube  connected  with  the  second  bottle  of  water,  so  arranged 
as  to  convey  any  unabsorbed  acid  vapor  that  escapes  from  the  water  of 
the  first  bottle  into  the  water  of  the  second.  The  acid  thus  obtained 
will  generally  be  found  pure,  but  should  always  be  carefully  tested  be- 
fore using,  both  by  passing  sulphuretted  hydrogen  through  it,  as  well  as 
by  boiling  with  copper,  the  purity  of  which  has  been  already  proved  by 
analysis. 

Another  method  is  the  following  : 

(,9)  Take  an  acid  having  a  density  between  1115  and  1164. 

Add  to  it  a  little  pure  protochloride  of  tin  in  hydrochloric  acid,  and  let 
the  acid  stand  for  several  days  in  a  well-stoppered  bottle.  The  arsenic  is 
thrown  down  in  a  metallic  form,  mixed  with  a  little  tin.  Siphon  off  the 
clear  liquid  and  distil,  rejecting  the  first  tenth  as  being  liable  to  contain  a 
little  arsenic.     The  rest  is  absolutely  free  from  it. 

Symptoms,  Dose,  etc. 

We  have  very  little  to  add  to  what  has  been  already  said  respecting  the 
symptoms  of  poisoning  by  sulphuric  acid,  excepting  in  one  particular. 
Just  as  ammonia  is  a  volatile  alkali,  and  so  produces  more  active  laryngeal 
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symptoms  than  potash  or  soda,  so  hydrochloric  acid,  being  a  volatile  acid, 
will  be  found  more  liable  to  set  up  intense  laryngeal  symptoms  than  the 
other  mineral  acids. 

In  poisoning  by  hydrochloric  acid  the  tongue  and  throat  at  first  appear 
white,  but  gradually  become  discolored  and  rotten. 

Death  has  occurred  in  as  short  a  time  as  two  hours. 

Recovery  is  not  common. 

One  drachm  has  proved  fatal  to  a  girl  aged  15. 

(For  treatment  and  post-mortem  appearances,  see  Sulphuric  Acid.) 

We  may  observe  here  that  some  attention  has  been  directed  to  the 
presence  of  notable  quantities  of  arsenic  in  the  acid  of  commerce,  from 
the  fact  that  certain  injurious  results  are  said  to  have  occurred  from  the 
use  of  the  common  acid  mixed  with  carbonate  of  soda  in  lieu  of  yeast,  for 
making  a  light,  and,  as  it  is  termed,  digestible  unfermeuted  bread.  The 
amount  of  the  acid  used  for  this  purpose  is,  of  course,  very  small,  and  the 
amount  of  arsenic  consequently  present  in  the  acid,  to  do  harm,  must  be 
very  large.  Still,  we  are  aware  that  very  small  doses  of  arsenic,  con- 
stantly repeated,  have  in  some  cases  produced  startling  results.  ( Vide 
"  Monthly  Journal,"  1850,  p.  288.) 

Tests. 

1.  Odor. — Not  perceptible  in  solutions  containing  less  than  8  per  cent. 

2.  Taste. — Very  acid,  perceptible  when  the  solution  contains  0.05  per 
cent. 

3.  Action  on  Litmus. — Perceptible  in  a  solution  containing  0.002  per 
cent. 

4.  The  pure  concentrated  acid  leaves  no  residue  when  evaporated  to 
dryness. 

5.  Acetate  of  lead  gives  a  white  precipitate  (PbCl)  when  the  solution 
contains  above  2  per  cent.  The  precipitate  is  almost  insoluble  in  dilute 
nitric  acid,  but  is  somewhat  soluble  in  boiling  water,  from  which  crystals 
may  be  obtained. 

(A  white  precipitate  is  also  produced  by  acetate  of  lead  with  several 
other  acids.) 

6.  Mercurous  nitrate  gives  a  white  precipitate  of  calomel  (Hg.,Cl.2),  in- 
soluble in  nitric  acid.  This  reaction  may  be  observed  if  the  solution  only 
contains  0.006  per  cent,  of  acid. 

7.  Nitrate  of  silver  gives  a  white  curdy  precipitate,  either  with  the  free 
acid  or  with  its  soluble  compounds.  The  precipitate  acquires  a  purple 
color  on  exposure  to  light.  It  is  insoluble  in  boiling  nitric  acid,  but  is 
very  soluble  either  in  ammonia  solution,  or  cyanide  of  potassium,  or  in 
hyposulphite  of  soda.  Collected  and  fused  the  mass  becomes  horny. 
The  yoVoth  of  a  grain  of  HC1  can  be  thus  detected. 

(Note. — Hydrocyanic  acid  also  forms  a  white  curdy  precipitate  with 
nitrate  of  silver,  the  precipitate  being  insoluble  in  cold  nitric  acid,  but 
soluble  to  an  extent  in  ammonia,  and  in  nitric  acid  when  boiled.  But 
when  the  cyanide  of  silver  is  heated  in  a  tube,  cyanogen  gas,  which  is 
inflammable,  is  given  off,  which  property  at  once  serves  to  distinguish  it 
from  the  chloride.) 

8.  Heat  a  liquid  containing  free  hydrochloric  acid  with  peroxide  of 
manganese  (Mu02),  when  chlorine  will  be  evolved,  which  may  be  known 
(a)  by  its  greenish-yellow  color ;  (b)  by  its  bleaching  litmus ;  and  (c)  by 
its  giving  a  blue  color  to  a  piece  of  paper  moistened  with  starch  and 
potassic  iodide. 
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Quantitative  Estimation. 

(1)  If  it  be  pure  acid,  take  the  gravity,  and  refer  to  the  table  (page 
254)  for  the  strength. 

(2)  If  the  acid  be  present  as  free  acid  only — 

(a)  The  solution  may  be  carefully  neutralized  with  pure  ignited  car- 
bonate of  soda. 
Every  53  grains  of  the  carbonate  used  corresponds  to  37  grains  of 

dry  hydrochloric  acid — 
(/?)  Or  act  with  a  given  quantity  of  the  acid  solution  on  a  given 
weight  of  dry  powdered  marble.    When  the  action  has  ceased, 
carefully  collect  the  undissolved  marble,  dry,  and  weigh. 
Every  50  grains  of  the  marble  dissolved  corresponds  to  37  of  dry 
hydrochloric  acid. 

(3)  If  the  acid  be  present  both  in  a  free  and  a  combined  state,  precipitate 
the  acid  with  nitrate  of  silver  solution  rendered  acid  with  nitric  acid. 
Collect  the  precipitate,  dry,  and  carefully  fuse. 

100  grains  of  chloride  of  silver  =■  24.74  of  anhydrous  hydrochloric  acid. 

=  77.80  parts  of  acid,  sp.  gr.  1.15. 

(4)  To  estimate  separately  the  free  and  the  combined  acid,  carefully,  and 
at  as  low  a  temperature  as  possible,  distil  over  about  two-thirds  of  the 
solution  under  examination.  Estimate  the  chlorine  in  both  distillate  and 
residuum.  The  former  corresponds  to  the  free,  and  the  latter  to  the  com- 
bined acid. 

Toxicological  Analysis. 

In  conducting  a  toxicological  inquiry,  note  (1)  if  the  organic  liquid  be 
acid;  (2)  if  it  contains  sulphuric  acid  or  a  sulphate;  (3)  if  it  evolves  a 
vapor  that  whitens  nitrate  of  silver  (hydrocyanic  acid). 

Distil  the  liquid  portion  in  a  retort  nearly  to  dryness,  inasmuch  as 
animal  substances  retain  hydrochloric  acid  with  great  tenacity.  The 
distillate  must  then  be  acidulated  with  nitric  acid,  and  precipitated  with 
nitrate  of  silver  for  free  acid. 

Several  sources  of  fallacy  must  be  guarded  against  in  the  distillation. 

1.  The  evohdion  of  a  volatile  chloride  (such  as  chloride  of  ammonium), 
which  is  not  unlikely  to  be  present  in  animal  fluids. 

The  use  of  a  chloride  of  calcium  bath  for  the  distillation,  as  suggested 
by  Christison,  would  prevent  the  temperature  rising  above  115.55°  C. 
(240°  F.).  This  source  of  error  would  thus  be  obviated,  inasmuch  as  chlo- 
ride of  ammonium  is  not  volatile  at  this  heat. 

2.  It  is  stated  that  the  gastric  fluid  naturally  contains  free  hydrochloric 
acid. — On  the  one  hand  Prout,  Children,  Berzelius,  Gmelin,  Tiedemann, 
Dunglison,  and  Liebig  assert  its  presence.  On  the  other  hand,  Hunefeld, 
Blondlet,  Barreswill,  Bernard,  and  Lehmann,  assert  the  contrary,  explain- 
ing that  the  reactions  obtained  by  the  other  chemists  in  distilling  the  gastric 
fluid,  are  due  to  the  decomposition  of  a  soluble  chloride  by  a  more  fixed 
organic  acid,  such  as  lactic  acid.  Admitting,  however  (and  for  toxicologi- 
cal purposes  it  is  safer  to  admit  it),  that  this  may  prove  a  possible  fallacy, 
it  is  worth  remembering  that  the  largest  amount  of  hydrochloric  acid 
obtained  by  the  various  chemists  does  not  exceed  the  -g-o'ooth  Par^  °^  ^he 
weight  of  the  materials  operated  upon. 

The  urine  should  always  be  examined  in  cases  of  suspected  poisoning  by 
hydrochloric  acid.     Orfila's  experiments  are  of  great  interest.     In  nine 


260  CASES    OF    POISONING    BY    HYDROCHLORIC    ACID. 

healthy  (toys,  the  urine  of  which  he  examined,  the  following  were  the  re- 
sults :  In  two  cases  the  precipitate  of  chloride  of  silver  obtained  was 
equal  to  0.332  per  cent,  of  the  urine;  in  three  cases  it  was  equal  to  0.462 
per  cent. ;  and  in  four  cases  it  was  equal  to  0.276  per  cent. 

Further,  to  two  dogs  he  gave  185.25  grains  of  the  acid,  when  the  chloride 
of  silver  obtained  from  the  urine  was  equal  to  2.66  per  cent.,  whilst  in 
three  other  cases  where  123.5  grains  of  acid  had  been  administered,  the 
chloride  of  silver  obtained  was  equal  to  1.96  per  cent. 

Orfila's  experiments  prove — 

(1)  That  the  urine  contains  normally  a  variable  proportion  of  alkaline 
chlorides. 

(2)  That  the  quantity  present  in  excess  of  what  is  normal  is  proved  to 
be  in  direct  proportion  to  the  amount  of  the  acid  swallowed. 

(3)  That  in  disease  the  quantity  of  chlorides  present  is  usually  small, 
because  generally  but  little  food  is  taken. 

(4)  That  the  largest  amount  of  soluble  chlorides  found  in  healthy  urine 
is  12  per  cent,  of  the  solid  extract,  whilst  10  per  cent,  may  be  regarded  as 
the  average. 

(5)  That  if  the  quantity  of  acid  found  in  the  urine  in  a  case  of  suspected 
poisoning  be  in  excess  of  this  amount,  it  constitutes  important  confirma- 
tory evidence. 

Lastly,  dialysis  may  be  resorted  to  for  the  purpose  of  extracting  the  acid 
from  organic  liquids. 

The  stains  produced  by  the  acid  on  black  cloth  are  red,  but  are  nothing 
like  so  intense  in  color  as  those  produced  by  sulphuric  acid.  They  disap- 
pear in  the  course  of  time,  on  account  of  the  volatility  of  the  acid.  For 
the  detection  of  the  acid  in  stains,  it  is  merely  necessary  to  boil  a  given 
weight  of  the  stained  cloth  in  water,  and  precipitate  the  filtered  solution 
with  nitrate  of  silver,  testing  a  similar  quantity  of  the  unstained  portion 
for  purposes  of  comparison. 

Cases  of  Poisoning  by  Hydrochloric  Acid. 

CASE  1.— "  Lancet,"  July  16, 1859,  p.  59.    Female :  xt.  63.    Sss. 

Symptoms. — Immediate. 

Rrsult.— Death  in  eighteen  hours. 

Post-mortem. — Mouth  and  throat  white;  no  perforation  of  the  stomach. 

f'ASE  2.—"  Lancet,"  July  27,  1850,  p.  113  (Dr.  David  Price).     Male  :  a:t.  30.    About  ■). 

Symptoms. — Almost,  immediate  ptyalism  ;  hiccough;  motions  very  black  ;  pain  very  severe;  (stom- 
ach-pump used).     Recovery  in  nine  days. 

Result. — Recovery. 

CASE  3.— "Lancet,"  March  7, 1840,  p.  899  (Mr.  Crawford).  Female:  set.  40.  A  mixture  of  Sj  of 
acid  with  3j  of  "tincture  of  steel"  and  also  said  to  contain  some  corrosive  sublimate.  This,  however, 
is  doubtful. 

Symptoms. — Vomiting,  but  no  pain  or  heat  in  mouth,  throat,  or  epigastrium  ;  no  thirst.  Death  in 
five  hours  and  a  half. 

Result. — Death  in  five  hours  and  a  half. 

Post-mortem. — Blood  in  heart  black  and  fluid  ;  mucous  membrane  of  stomach  easily  peeled  off;  no 
perforation  ;  lower  parts  of  oesophagus  appeared  charred. 

CASE  4.—"  British  Medical  Journal,"  March  4,1871,  p.  221  (Dr.  G.  Johnson).  Female:  a:t.  15.  Sj  of 
hydrochloric  acid. 

Symptoms.— No  stains  round  the  mouth  ;  mucous  membrane  of  throat  and  mouth  of  a  white  or 
ash-gray  color;  great  thirst,  but  no  special  pain  or  abdominal  tenderness;  rallied  for  a  little  while, 
but  shortly  afterwards  became  worse  ;  tracheotomy  had  to  be  performed;  epiglottis  white,  swollen, 
and  corroded.     Remained  sensible ;  suffered  very  little  pain. 

Result. — Death  in  ten  hours. 

Post-mortem  in  twenty  liours. — Mouth,  fauces,  pharynx,  and  oesophagus  of  an  ash-gray  color ;  epi- 
thelium easily  stripped  off,  when  a  red  congested  surface  appeared  underneath  ;  mucous  mem- 
brane of  the  stomach  black,  but  not  destroyed ;  no  perforations;  cardiac  end  most  injured,  but  no 
iojury  apparent  beyond  the  pylorus. 
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CASE  5.—"  Medical  Times  and  Gazette,"  July  5, 1856,  p.  20  (Dr.  Deutsch).  From  "  Berlin  Zeitung," 
1855.    Male :  set.  30.    (Quantity  ?) 

Symptoms.— Yell  to  the  ground  immediately ;  vomiting  of  a  yellowish-green  fluid  ;  convulsions. 

Result.— Death  in  two  hours. 

Post-mortem.— Tongue  and  mouth  unchanged  in  appearance;  pharynx  dark-brown;  oesophagus  nor- 
mal; muscular  coat  of  stomach  very  firm,  but  congested,  with  black  spots  in  places. 

CASE  6.— "Medical  Times,"  Oct.  9, 1841,  p.  15.  Male:  adult.  Haifa  teacupful  of  a  solution  of  tin 
in  HC1. 

Symptoms. — Pain,  thirst,  vomiting  of  thick  glairy  mucus.    Delirium. 

Result. — Death  on  the  third  day. 

Post-mortem.— (Esophagus  somewhat  inflamed,  and  stomach  violently  so;  a  few  inches  only  of  the 
duodenum  appeared  congested. 

For  other  Cases  of  "Poisoning  by  Hydrochloric  Acid,  see: 

"  Bull.  Gen.  de  Therap,"  Oct.  20,  1872,  p.  364  (Dr.  Paul). 
"  Arch.  d.  Heilk.,"  1872,  p.  213  (Dr.  Nager). 
"  Guy's  Hospital  Reports,"  Oct.  1850,  p.  211. 
"Medical  Gazette,"  Dec.  28, 1849. 

HYDROFLUORIC  ACID  (HF). 

Hydrofluoric  acid  is  prepared  by  distilling  fluor-spar  (CaF2)  with  sul- 
phuric acid  in  a  platinum  vessel.  Its  chief  use  is  for  the  purpose  of  glass- 
etching.  Its  action  is  intense  when  applied  to  the  skin,  cauterizing  it  with 
great  rapidity,  and  producing  a  painful  and  slow-healing  sore. 

Its  action  on  glass  constitutes  its  chief  test. 

One  case  of  death  from  half  an  ounce  of  the  acid  is  recorded.  The  man 
only  lived  for  thirty-five  minutes. 

Case  of  Poisoning  wiih  Hydrofluoric  Acid. 

CASE  1.— "  Lancet,"  February  8,  1873,  p.  203  (Dr.  King).    Male :  set.  46.    gss. 

Symptoms.— Vomiting  and  violent  pain.    Death. 

Result. — Death  in  thirty-five  minutes. 

Post-mortem. — Blood  acid  ;  lungs  congested  ;  mouth  white,  and  the  epithelium  stripped  off ;  parts 
of  oesophagus  whitened;  parts  of  the  coats  of  the  stomach  blackened  and  the  stomach  itself  full  of 
blackish  fluid.    No  erosion.    The  epiglottis  was  denuded. 

NITROSULPHURIC  ACID. 

Nitrosulphuric  acid  consists  of  a  mixture  of  strong  nitric  acid  and  oil 
of  vitriol.  It  is  largely  used  in  the  fabrication  of  gun-cotton,  and  is  con- 
sequently not  uncommonly  in  the  hands  of  the  public.  The  usual  propor- 
tions in  which  it  is  mixed  for  this  purpose  are  two  parts  by  measure  of  the 
strongest  sulphuric  acid  (sp.  gr.  1850),  and  one  part  of  fuming  nitric  acid 
(sp.  gr.  1450). 

It  is  a  heavy  colorless  liquid.  Its  specific  gravity  is  greater  than  the 
mean  of  the  two  acids  used  in  its  preparation.  Dense  white  fumes  are 
given  off  from  it. 

A  great  rise  of  temperature  is  produced  when  the  acid  is  mixed  with 
water.  It  attracts  moisture  from  the  air,  and  also  abstracts  it  from  organic 
bodies  with  which  it  may  be  brought  into  contact. 

Ordinary  metals,  such  as  zinc,  iron,  and  lead,  are  rapidly  attacked  either 
by  the  dilute  acid,  or  by  the  strong  acid  when  heated,  but  only  very  slowly 
by  the  concentrated  acid  in  the  cold. 

Sulphur,  phosphorus,  iodine,  etc.,  are  rapidly  acted  upon  by  it. 

Organic  bodies  are  attacked  by  it  in  some  cases  with  great  energy,  deep 
red  fumes  being  given  off,  whilst  in  other  cases  the  action  is  very  slow, 
compounds  being  formed  that  are  more  or  less  explosive. 

White  cane-sugar  is  gradually  dissolved  by  it,  the  liquid  becoming  brown, 
and  the  sugar  after  a  time  separating  as  a  resinous  solid.  This  substance, 
when  well  washed  in  water,  becomes  a  hard,  silky,  silver-colored  body 
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having  a  bitter  taste.  If  heated  it  explodes  like  gunpowder,  leaving  a 
mere  trace  of  ash.  It  is  insoluble  in  cold  water,  but  soluble  in  alcohol 
and  ether. 

Manna  forms  with  it  an  explosive  body.  It  has  been  proposed  that  this 
compound  should  be  used  for  percussion  caps. 

Its  action  on  glycerin  is  energetic  at  ordinary  temperatures,  whilst  at  a 
loiv  temperature  the  glycerin  is  merely  dissolved.  On  pouring  this  solu- 
tion into  water  a  heavy  oily  liquid  separates,  which  is  sweet,  pungent,  and 
very  poisonous  (nitroglycerin,  or  glonoin  [C3H5(N02)3Os]). 

Starch  forms  with  the  acid  a  white  explosive  pulverulent  solid.  If  any 
gluten  be  present,  the  mass  turns  of  a  yellow  color. 

Cotton  or  linen  cloth  does  not  appear  at  first  to  be  acted  upon  by  the 
acid,  but  increases  from  70  to  75  per  cent,  in  weight,  and  becomes  very 
explosive  (Schonbein,  1846).  The  gases  given  off  (in  quantity  about  1 
cub.  in.  for  every  0.5  grain  of  the  cloth  acted  upon),  are  very  deleterious, 
and  consist  of  carbonic  oxide,  carbonic  acid,  cyanogen,  nitric  oxide,  etc., 
in  the  following  proportions  : 

Carbonic  oxide,         ....     35.7  per  cent. 


Carbonic  acid, 
Nitrogen, 
Nitric  oxide, 
Cyanogen, 


14.3 

7.2  " 

35.7  " 

7.1  "  =100.00. 


Wood  tar,  resinous  matters,  etc.,  acted  on  by  the  acid,  turn  a  dark  color, 
the  washed  residue  being  somewhat  explosive. 

Most  of  the  hydrocarbons  are  acted  upon  by  it  energetically,  and  most 
colors  are  discharged  by  it. 

Animal  Substances. — Albumen  is  coagulated  and  turned  yellow.  Mucous 
membranes  are  first  whitened,  and  then  assume  a  yellow  tint.  Animal 
substances  generally  become  a  pulpy  rotten  mass  when  heated  with  it. 

Tests. 

They  are  those  already  desci'ibed  under  the  heads  of  the  two  acids.  If 
the  mixed  acid  be  distilled  the  nitric  acid  will  pass  over  first,  and  the 
sulphuric  acid  be  left  in  the  retort. 

In  a  case  of  poisoning  you  would  discover  after  death  the  special  char- 
acteristic appearances  of  nitric  acid  poisoning.  The  urine  should  be  par- 
ticularly examined. 

NITROHYDROCHLORIC  ACID)  (Aqua  Regia). 

This  is  usually  made  by  mixing  two  or  three  parts  of  hydrochloric  acid 
with  one  of  nitric. 

The  acid  has  generally  a  slightly  yellow  color,  and  fumes  when  exposed 
to  the  air.  It  has  a  suffocating  odor,  and  either  boils  or  is  decomposed 
at  a  temperature  a  little  below  100°  Cent.  It  has  a  density  the  mean  of 
the  acids  used  in  its  preparation. 

It  is  not  a  very  permanent  body,  the  hydrogen  of  the  one  acid  reacting 
on  the  oxygen  of  the  other,  by  which  means  chlorine  and  nitrous  acid  are 
produced.  In  an  open  vessel  this  action  goes  on  until  one  or  other  of  the 
acids  is  entirely  destroyed.     It  is  a  powerful  oxidizing  agent. 

Iodine,  phosphorus,  sulphur,  and  selenium,  and  the  metals  generally, 
are  rapidly  oxidized  by  it.  Vegetable  substances  are  also  rapidly  attacked 
by  the  acid,  and  if  the  mixture  be  heated  a  product  will  be  left,  contain- 
ing oxalic  acid.  Albumen  is  coagulated  and  turned  yellow  by  it.  Animal 
matters  are  dissolved  by  the  hot  acid,  red  fumes  being  evolved. 
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The  tests  for  the  acid,  in  addition  to  those  already  described  under  the 
heads  of  the  separate  acids,  are — 

1.  Its  property  of  dissolving  the  noble  metals. 

2.  The  evolution  of  chlorine  and  nitric  oxide. 

It  must  be  borne  in  mind,  however,  that  if  the  acid  has  been  long 
exposed  to  the  air,  or  boiled  in  an  open  vessel,  it  may  then  lose  both  these 
properties. 

SULPHINDIGOTIC  ACID. 

(Sulphate  of  Indigo.) 

This  is  nothing  more  than  indigo  dissolved  in  sulphuric  acid.  The  ex- 
istence of  a  blue  vomit  may  point  to  arsenic  having  been  administered, 
indigo  being  one  of  the  substances  required  by  law  to  be  mixed  with  small 
quantities  when  sold  retail.  Still,  occasional  cases  of  poisoning  by  sulph- 
indigotic  acid  are  said  to  have  occurred.  All  the  excretions  will  be  found 
to  be  colored  blue.  The  symptoms  and  treatment  are  similar  to  those 
already  described  under  the  head  of  sulphuric  acid. 


CHAPTER  XII. 

VEGETABLE  POISONS. 

Poisonous  Plants  and  their  Active  Principles. 

1.  AMARYLLIDACE^.— Narcissus  Pseudo- Narcissus  (Daffodil). 

2.  ANACARDIACEiE. — Rhus  Radicans.  R.  Toxicodendron.  R.  Vernix. 

3.  APOCYNACE.E.— Nerium  Oleander. 

4.  AQUIFOLIACE^E.— Ilex  Aquifolium  (Roily). 

5.  AROIDEvE. — Arum  Maculatum  (Cuckoo  Pint). 

6.  ARTOCARPACE.E.—  Upas  Antiar. 

7.  CAPRI FOLI ACE M.—Sambucus  Nigra  (Elder).    S.  Ebulus.    Vibur- 

num Opulus  (  Guelder  Rose). 

8.  CINCHONACE2E. —  Cephaelis  Ipecacuanha  (Ipecacuan).     Cinchona 

barks.     Quinine — Quinoidine.  • 

9.  COMPOSITE. — Artemisia  Absinthium  (  Wormivood).   Caltha  Palustris 

(Marsh  Marigold).     Lactuca  Sativa  (Lettuce). 

10.  CONIFERiE. — Juniperus  Sabina  (Savin).     Taxus  Baccata  (  Yew). 

11.  CONVOLVULACE-ZE. —  Convolvulus  Scammonea  (Scammony).    Exo- 

gonium  Purga  (Jalap). 

12.  CORIARIACE^E.—  Coriaria  Myrtijolia  (Myrtle-leaved  Sumach). 

13.  CUCURBITACEJE. — Bryonia   Dioica   (  White   Bryony).      Cucumis 

Colocynthis  (Colocynth),     Ecbalium  Officinarum  (Elaterium). 

14.  DIOSCOREACE.E.— Tamus  Communis  (Black  Bryony). 

15.  EUPHORBIACE.E.—  Croton    Tiglium.         Euphorbia     Officinarum 

(Spurge).     Hippomane  Mancinella.     Jatropha  Curcas  (Physic  Nut). 
Ricinus  Communis  (Castor  Oil). 

16.  FUNGALES. — Poisonous  Fungi.     Secale  Cornutum  (Ergot). 

17.  GUTTIFER.E.—  Garcinia  Morella  (Gamboge). 

18.  GRAMINACE^.— Lolium  Temulentum  (Bearded  Darnel). 

19.  LAURACEiE. —  Camphora  Officinarum. 
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20.  LEGUMINOSiE. — Arachis  Hypogoea.      Cytisus  Laburnum  {Labur- 

num).    Physostigma  Venenosum  (Calabar  or  Ordeal  Bean). 

21.  LILIACEiE. — Aloe  Vulgaris.     Squilla  Maritima  (Squill). 

22.  LOBELIACE^.— Lobelia  Inflata  (Indian  Tobacco). 

23.  LOGANIACEvE. —  Gehemium  Sempervirens  (  Yellow  Jasmine).  Strych- 

nos  Nux  Vomica. 

24.  MELANTHACE.E. — Asagrcea    Officinalis.       Colchicum    Autumnale 

(Autumn  Crocus),      Veratrum  Album.      Veratrum  Viride. 

25.  MENISPERMACE^].— Menispermum  Cocculus. 

26.  OLEACEiE— Ligustrum  Vulgare  (Privet). 

27.  PAPAVERACEJ5. — Papaver  Somniferum  (Poppy). 

28.  RANUNCULACEiE. — Aconitum    Napellus    (Aconite,    Monkshood). 

Anemone  Pulsatilla,  etc.  Delphinium  Staphisagria  (Stavesacre). 
Helleborus  Nigra  (  Christmas  Rose).  H.  Fotiidus,  etc.  Ranunculus 
Acris  (Buttercup),  etc. 

29.  RUTACE^E.— Ruta  Graveolens  (Rue). 

30.  SCROPHULARIACEJE.— Digitalis  Purpurea  (Foxglove). 

31.  SOLANACE^E. — Atropa  Belladonna  (Deadly  Nightshade).   Capsicum 

Fastigiatum  (Cayenne).  Datura  Stramonium  (Thornapple).  Hyoscy- 
amus  Niger  (Henbane^).  Nicotiana  Tabacum  (Tobacco).  Solanum 
Dulcamara  ( Woody  Nightshade).  Solanum  Nigrum.  Solanum 
Tuberosum. 

32.  THYMELACE.E.— Daphne  Mezereum  (Mezereon),  etc. 

33.  UMBELLIFER^E—  Mhusa    Cynajnum    (Fool's   Parsley).       Cicuta 

Virosa  (Water  Hemlock).  Conium  Maculatum  (Hemlock).  CEnanthe 
Crocata  (Dropwort).    Phellandrium  Aquaticum. 

Before  proceeding  to  examine  the  several  poisonous  plants  in  detail,  it 
may  be  well  to  state  that  in  conducting  a  medico-legal  inquiry  in  cases  of 
poisoning  by  their  agency,  we  should,  having  first  of  all  strained  off  the 
liquid  portions  through  a  piece  of  muslin,  carefully  search  in  the  solid  con- 
tents of  the  stomach  and  intestines  for  any  portions  of  stems,  roots,  leaves, 
flowers,  fruit,  and  more  particularly  of  seeds,  and  examine  these  for  any 
special  botanical  characters  they  present,  that  may  serve  for  the  purpose 
of  their  identification.  Such  examination  is  best  made  by  placing  the 
solid  materials  on  a  white  plate  and  by  using  a  large  hand  magnifying- 
glass  and  a  scalpel. 

When  this  is  done  we  should  proceed  to  endeavor  to  extract  the  active 
principle  of  the  plant  from  the  contents  of  the  stomach  and  intestiues. 

In  most  cases,  and  where  we  have  given  no  special  directions  to  the 
contrary,  we  recommend  for  this  purpose  the  process  we  shall  now  describe  : 
In  a  few  cases  it  is  either  unsuitable  or  other  processes  are  preferable.  In 
certain  investigations,  such  as  an  examination  in  a  case  of  poisoning  by 
morphia  or  strychnia,  we  have  described  the  various  methods  suggested  by 
various  authorities.  This  was  necessary  from  the  more  than  usual  im- 
portance of  these  and  of  some  other  alkaloids. 

Place  the  contents  of  the  stomach  and  intestines  in  a  clean  wide-mouthed 
bottle,  and  having  rendered  them  acid  with  a  few  drops  of  acetic  or  hydro- 
chloric acid,  treat  them  with  a  considerable  quantity  of  alcohol  and  put 
them  aside  for  some  hours  in  a  warm  place,  occasionally  giving  the  bottle 
a  shake.  Filter  the  materials  through  thick  blotting-paper,  and  treat  the 
filtrate  with  an  excess  of  subacetate  of  lead  (Goulard's  Extract),  and  filter 
off  the  precipitate  formed. 

Sulphuretted  hydrogen  must  now  be  passed  through  the  clear  filtrate 
until  the  liquid  shows  by  its  action  on  lead-paper  that  complete  saturation 
has  been  effected.     In  this  way  any  excess  of  lead  added  will  be  thrown 


POISONING    BY    DAFFODIL.  265 

down  and  may  be  filtered  off.  Evaporate  the  clear  filtrate  to  dryness  and 
dissolve  the  residue  in  a  few  drops  of  water  acidulated  with  acetic  acid. 
It  may  be  necessary  to  filter  this.  Supersaturate  this  alcoholic  extract 
with  bicarbonate  of  potash,  and  extract  from  this  the  alkaloid  either  by 
ether  or  chloroform  in  the  manner  already  iudicated  (page  81). 

The  tasting  the  residues  from  time  to  time  should  never  be  neglected, 
whilst  in  all  cases  the  physiological  action  on  a  frog  of  the  ethereal  or 
chloroform  residue  should  be  tried  and  noted. 

1.  AMARYLLIDACE^. 

Narcissus  Pseudo-Narcissus. 
(Daffodil — Meadow  Narcissus.) 

Orfila  states  that  he  found  that  four  drachms  of  the  aqueous  extract  of 
this  plant  secured  in  the  stomach  of  a  dog  killed  it  in  twenty-four  hours, 
whilst  one  drachm  placed  in  a  wound  destroyed  life  in  six  hours. 

It  acts  as  an  irritant  poison.  The  rectum  was  invariably  found  to  be 
much  inflamed. 

2.  ANACARDIACELE. 

Rhus  Radicans  (Poison-Oak — Poison-Ivy).    R.  Toxicodendron.   R.  Vernix. 

The  milky  juice  of  these  plants  applied  to  the  skin  excites  intense  burn- 
ing and  itching.  It  is  said  that  the  mere  handling  the  R.  Vernix  (poison- 
sumach)  has  caused  blindness,  whilst  bad  symptoms  have  been  produced 
by  its  being  burnt  in  an  ordinary  fire.  Other  varieties  also  act  as  irritant 
poisons. 

3.  APOCYNACE^. 

Nerium  Oleander. 

This  plant  has  been  examined  by  Pelikan  of  St.  Petersburg.     Its  true 
poisonous  principle,  he  believes,  is  a  yellow  resinoid  body. 
Experimenting  on  frogs  he  found  that — 

1.  When  first  administered  it  produces  an  acceleration  of  the  heart's 
action. 

2.  After  a  few  minutes  the  beats  become  less  frequent. 

3.  Later  on  the  pulsations  become  irregular  and  then  cease  entirely. 

4.  That  at  this  time  the  ventricles  of  the  heart  are  empty  and  inactive, 
but  that  the  auricles  continue  to  contract. 

5.  Finally  the  heart  becomes  completely  paralyzed. 

Professor  Pelikan  considers  its  action  very  similar  to  that  of  digitalis. 

4.  AQUIFOLIACE.E. 

Rex  Aquifolium. 

(Holly.) 

Holly-berries  act  as  a  narcotico-acrid  poison.  The  leaves  have  been  said 
to  prove  beneficial  in  diseases  of  the  urinary  organs,  as  well  as  in  jaundice, 
pleurisy,  colic,  etc. 

Cases  of  Poiso7ii?ig  by  Ilex  Aquifolium. 

"  Lancet,"  April  16, 1870,  p.  573  (Mr.  Barkas).    Male  :  set.  3.    Numerous  berries  of  common  holly. 
Symptoms. — Vomiting,  pain,  purging;  afterwards  drowsiness  and  loss  of  consciousness.    .Recovery 
in  twenty-four  hours. 
Result. — Recovery. 

18 
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5.  AROIDE.E. 

Arum  Maculatum. 
(Arum — Cuckoo-pint — Lords  and  Ladies.) 

The  leaves  of  this  plant  are  arrow-shaped,  having  an  inclosed  purple 
column,  bearing  a  cluster  of  bright-red  berries. 

The  root  is  tuberous  and  very  acrid. 

It  is  an  irritant  poison,  its  poisonous  properties  being  dissipated  by 
heat. 

"Portland  sago"  is  manufactured  from  the  roots,  which  are  first  steeped 
in  water,  and  then  baked  and  powdered. 

Two  leaves  are  sufficient  to  produce  pain,  vomiting,  and  diarrhoea 
(Christison). 

Great  local  irritation,  swelling  of  the  tongue,  convulsions,  dilated  pupils, 
insensibility,  and  coma  are  usual  symptoms. 

The  A.  Seguinum  (West  Indies)  furnishes  a  juice,  two  drachms  of  which 
has  proved  fatal  in  a  few  hours. 

Dr.  Frazer  advises  in  poisoning  by  the  arum  to  give  melted  fresh  butter, 
and,  after  free  vomiting  is  produced,  strong  coffee  ("British  Medical  Jour- 
nal," June  22,  1861,  p.  654). 

Cases  of  Poisoning  with  the  Arum  Maculatum. 

CASE  1.— Guy's  "  Forensic  Medicine,"  p.  626.    Three  children.    The  leaves. 

Symptoms, — The  tongues  of  all  the  children  became  so  swollen  as  to  render  swallowing  difficult- 
Two  children  died  in  twelve  and  sixteen  dnys  respectively.     The  third  recovered. 

Restdt. — (2)  Death  in  twelve  and  sixteen  days.     (1)  Recovery. 

CASE  2  —  "Lancet,"  April  13,  1872, p.  530  (Dr.  Russell  Steele).  Male:  set.  43.  One  leaf  taken  for 
tapeworm. 

Symptoms. — Immediate  pain  and  pricking  sensation  in  the  mouth  downwards;  tongue  became 
swollen;  salivation;  vomiting. 

Result. — Recovery. 

CASE  3.— "British  Medical  Journal,"  June  22,  1861,  p.  654  (Dr.  Frazer).    Male  :  Bet.  6. 

Symptoms. — Found  in  a  kind  of  fit.  Spasmodic  action  of  all  the  muscles  of  the  body  ;  bloody  froth 
at  the  mouth  ;  pupils  dilated  ;  heart's  action  very  feeble;  rigid  closure  of  the  jaw.  A  certain  drow- 
siness succeeded. 

Result. — Recovery. 

CASE  4.—"  British  Medical  Journal,"  June  22, 1861,  p.  654  (Dr.  Frazer).    Male :  set,  8. 

Symptoms. — Convulsions ;  pupils  widely  dilated. 

Result. — Recovery. 

CASE 5.— "British  Medical  Journal,"  June  22,  1861,  p.  654  (Dr.  Frazer).  (Quoted  from  "Gazette 
Medica  di  Porto.")     Mt.  3.    Masticated  the  roots. 

Symptoms. — Immediate  burning  pain  in  mouth  and  lips;  torpor  in  three  hours,  complete  prostra- 
tion in  six  hours;  delirium;  asphyxia. 

Result. — Death  in  nine  hours. 

Another  case  is  also  recorded. 
"Medical  Times  and  Gazette,'-  June  6th,  1857.    Death  from  eating  leaves. 

6.  ARTOCARPACE.E. 
Upas  Antiar  (Antiaris  Toxicaria). 

This  is  a  Javanese  poison.  In  small  doses  it  acts  as  an  irritant,  but  in 
large  doses  it  induces  coma  and  convulsions.  It  acts  violently  on  the 
heart,  which  will  be  found  immediately  after  death  to  have  lost  its  irrita- 
bility, and  the  left  ventricle  to  contain  florid  blood.  The  poison  has  no 
action  when  merely  applied  to  a  nerve. 

The  plant  contains  a  milky  juice  or  extract,  the  active  principle  of 
which  is  a  neutral  body  called  Antlarin. 
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The  Upas  Tieute  (the  Strychnos  Tieute  [Logan  iaceae]),  owes  its  poisonous 
action  to  strychnia  and  not  to  antiarin  ("Medical  Times  and  Gazette," 
May  16,  1863,  p.  511 ;  see  also  August  23,  1862,  p.  202). 

7.  CAPRIFOLIACEJE. 

Sambucus  Nigra.     S.  Ebulus. 

(Elder.) 

Christison  notes  a  case  which  occurred  in  his  practice  where  the  leaves 
and  flowers  of  the  elder  produced  in  a  boy  the  active  symptoms,  continu- 
ing for  eight  days,  of  an  irritant  poison. 

The  powdered  root  of  the  S.  Ebulus  (dwarf  elder)  has  proved  fatal  to 
a  woman  fifty-four  years  old  in  a  dose  of  two  tablespoonfuls. 

Viburnum  Opulus. 

(Guelder  Rose.) 

The  berries  of  this  plant  have  proved  fatal,  the  symptoms  produced 
being  those  of  a  narcotico-acrid  poison.  In  one  case  death  occurred  in 
thirty-six  hours. 

Cases  of  Poisoning  by  the  Berries  of  the  Guelder  Rose. 
Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  448  (Mr.  W.  B.  Smith).    Five  children  eat  the  berries. 
Symptoms. — Coma;  insensibility;  pupils  not  much  dilated;  legs  somewhat  rigid.     Death  occurred 
in  one  case  in  thirty-six  hours  (female,  aet.  5).    The  other  children  recovered. 
Result. — Death  in  thirty-six  hours  of  female  Eet.  5.    Recovery  in  other  cases. 
Posl-murtem. — No  inflammation  of  stomach  or  intestines.    Brain  slightly  congested  on  the  surface. 

8.  CINCHONACE.E. 

Cephaelis  Ipecacuanha. 

(Ipecacuan  or  Ipecacuanha.) 

Ipecacuan  is  a  powerful  emetic,  and  in  large  doses  proves  dangerous. 
Serious  symptoms  of  great  distress  of  breathing,   vomiting,   with  even 

Fig.  25. 


slight  convulsions,  have  been  frequently  produced  by  the  odoriferous  efflu- 
via given  off  from  the  drug. 
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The  alkaloid,  to  which  it  owes  its  action,  called  emetia  or  emdin 
(C30H44N2O8),  is  a  powerful  poison.  Two  grains  will  kill  a  dog  in  fifteen  to 
twenty-four  hours,  vomiting  and  coma  being  the  chief  symptoms  that  are 
produced. 

We  may  regard  ipecacuanha  as  a  narcotico-acrid  poison.  Our  col- 
league, Mr.  Rodgers,  has  seen  several  cases  of  severe  symptoms  produced 
by  its  internal  administration. 

Cinchona  Barks. 
(Quinine:  Sulphate  of  Quinoidine.) 

In  a  case  that  was  referred  to  one  of  the  authors  (Dr.  Tidy)  by  Mr. 
Lewes,  the  coroner  of  Essex,  two  ounces  of  a  strong  solution  of  sulphate 
of  quinoidine  (eighty-five  grains  to  the  oz.),  kept  in  stock  by  a  large  qui- 
nine manufacturer  for  dilution  as  an  "ague  mixture,"  to  give  his  work- 
people, was  taken  by  mistake  for  black  draught.  The  man  died  in  half 
an  hour.  We  have  no  record  of  any  symptoms.  The  brain,  according  to 
Mr.  Kennedy,  who  made  the  post-mortem,  was  much  congested,  the  ves- 
sels being  filled  with  dark-colored  blood.  The  stomach  was  somewhat 
inflamed,  and  contained  about  four  ounces  of  a  bitter  fluid  which  exactly 
corresponded  with  the  mixture  the  deceased  was  reported  to  have  swal- 
lowed ("Lancet,"  July  13,  1872,  p.  41). 

M.  Desiderio  records  that  when  large  doses  of  sulphate  of  quinine  are 
given  to  dogs,  it  produces  sleep,  giddiness,  and  defective  vision.  Bleeding 
and  prussic  acid  were  found  to  relieve  the  symptoms  ("Lancet,"  April  5, 
1845,  p.  374).  M.  Malier  has  also  made  experiments  with  quinine  on 
dogs,  and  has  recorded  certain  poisonous  effects  that  he  has  seen  produced 
("Lancet,"  July  27,  1844).  Dr.  Baldwin  states  that  he  has  seen  blind- 
ness, convulsions,  and  death  result  from  quinine,  and  he  regards  60  to  80 
grains  as  a  poisonous  dose  ("Medical  Times,"  July  10,  1847,  p.  397). 

In  the  tropics,  however,  as  much  as  120  grains  have  been  given  without 
bad  effects.  It  may  be  doubted  if  death  has  ever  resulted  from  quinine 
alone. 

9.  COMPOSITE. 

Artemisia  Absinthium  and  other  species. 

(Wormwoods.) 

Severe  symptoms  have  resulted  from  the  taking  of  half  an  ounce  of  the 
oil  of  wormwood.     It  is  a  narcotico-acrid  poison. 

Absinthe,  a  favorite  French  liqueur,  owes  its  poisonous  action  to  the  oil 
of  wormwood  that  it  contains.  It  is  a  mixture  of  several  aromatic  oils 
with  spirit.  Its  effects,  when  taken  in  excess,  seem  to  be  terrible, — giddi- 
ness, illusions,  muscular  weakness,  loss  of  intellect,  paralysis,  and,  above 
all,  epileptiform  convulsions  conjoined  with  delirium  tremens  being  not 
uncommon. 

The  experiments  of  French  physicians  on  animals  deserve  a  passing 
notice  ("Lancet,"  March  6,  1869,  p.  334).  They  show  that  animals  ex- 
posed to  the  action  of  the  vapors  of  oil  of  wormwood,  experience  first 
excitement  and  then  epileptiform  convulsions,  whilst  experiments  made 
similarly  and  side  by  side  with  the  vapor  of  alcohol,  merely  rendered  the 
animals  intoxicated.  These  experiments  indicate  that  probably  absinthe 
poisoning  differs  materially  from  alcoholic  intoxication. 

Case  of  Poisoning  by  Oil  of    Wormvwod. 

"Medical  Times  and  Gazette,"  December  6,  1862,  p.  613  (Dr.  Win.  Smith).    Male  adult:  Sss.  of  oil 
of  wormwood. 
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Symptoms. — Found  early  one  morning  insensible,  convulsed,  and  foaming  at  mouth.  Convulsions 
passed  off;  jaws  became  clenched  ;  pupils  dilated;  pulse  slow  and  weak  ;  attempted  to  vomit  and  to 
talk.  After  vomiting  was  induced,  consciousness  partially  returned.  After  recovery  he  had  forgot- 
ten all  about  it. 

Result. — Recovery. 

Caltha  Palustris. 

(Marsh  Marigold.) 

Severe  symptoms  (Rust's  "Magazine,"  xx,  451)  were  caused  in  a  family 
of  five  persons  from  eating  the  plant.  It  has  an  acrid  taste  (Wibrner 
and  Haller).  The  symptoms  induced  in  the  cases  mentioned  were  pain, 
vomiting,  diarrhoea,  and  an  eruption  of  pemphigous  vesicles.  In  this 
country  the  marsh  marigold  can  scarcely  be  regarded  as  a  dangerous 
plant. 

Lactuca  Sativa  (  Ordinary  Lettuce).   Lachiea  Virosa  {Strong-scented  Lettuce). 

The  lettuce  is  a  narcotic  poison.  The  L.  Virosa  is  more  energetic  in 
its  action  than  the  L.  Sativa. 

The  inspissated  juice  (Lactucarium)  of  the  lettuce  is  more  active  than 
the  extract.  The  juice  is  at  first  milky,  but  afterwards  dries  up  to  a  brown 
mass.  It  is  very  bitter  (due  to  Lactucia),  and  has  an  opium  odor,  but 
does  not  give  the  opium  reactions. 

10.  CONIFERS. 

Yew  and  savin  are  the  only  two  poisonous  plants  of  the  order  Coniferse 
growing  in  this  country.  The  one  may  easily  be  distinguished  from  the 
other  by  the  peculiar  odor  developed  when  savin  is  submitted  to  friction, 
and  by  the  absence  of  any  smell  when  the  yew  is  subjected  to  a  similar 
process. 

Juniperus  Sabina. 
(Savin.) 

Savin  is  a  bushy  shrub,  having  a  round  purple  currant-like  fruit.  All 
parts  of  the  plant  have  a  strong  odor  and  an  acrid  taste.  It  is  an  irritant 
poison,  and  owes  its  action  to  the  presence  of  an  essential  oil,  which  may 
be  obtained  by  distillation  from  the  fresh  tops  of  the  shrub. 

It  is  rarely  taken  as  a  poison,  but  is  frequently  both  taken  and  given 
for  the  purpose  of  procuring  abortion. 

The  experiments  on  animals  with  savin  are  important. 


Dose. 

Animal. 

Symptoms. 

Post-mortem. 

3ij  of  powdered 
savin.        (Dr. 
Letheby). 

5vj  of  the  pow- 
dered leaves 
(Orfila). 

5ij  of  the  pow- 
dered leaves 
(Orfila). 

Dog. 

Dog. 
Dog. 

Drowsiness  in  one  hour;  vomit- 
ing came  on  iu  an  hour  and  a 
half,  after  which  the  dog  went 
to  sleep.  Two  hours  afterwards 
it  was  found  in  the  same  po- 
sition,    quite     comatose,    the 
breathing  "  puffy,"  the  pupils 
contracted,  the  action  of  the 
heart  slow   and    labored,   but 
the  limbs  moving  when  pinch- 
ed.   For  eight  hours  it  lay  in 
this  state,  passing  blood  invol- 
untarily  by   stool,    occasional 
convulsive  movements  of  the 
hind   legs    being    noted ;    the 
breathing  became  slower  and 
slower;  and  death  occurred  in 
fouiteen    hours   after   taking 
the  poison. 

Injected  into  the  stomach,  and 
secured  by  a  ligature;  death 
in  sixteen  hours. 

Placed  in  a  wound;  death  on 
the  second  day. 

Vessels  on  surface  of  brain  con- 
gested and  filled  with  dark 
blood;  the  brain  itself  some- 
what congested ;  lungs  col- 
lapsed and  of  a  bright  scarlet 
color;  right  cavities  of  the 
heart  full — the  left  empty; 
liver  and  spleen  congested; 
stomach  and  upper  part  of  the 
small  intestines  very  pale  ex- 
ternally— the  lower  part  of  in- 
testines being  very  congested 
and  highly  vascular  internally; 
the  stomach  was  pale,  except- 
ing in  two  or  three  spots,  where 
the  mucous  coat  was  injected 
with  blood;  it  contained  a  dark- 
brown  fluid,  yielding  a  turbid 
liquid  on  distillation,  from 
which  savin  oil  was  obtained. 

Redness  of  the  rectum. 

Redness  of  the  lower  bowels. 
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Oil  of  Savin. 

(C10Hl6 ;  isomeric  with  oil  of  turpentine.) 

The  oil  is  either  colorless  or  of  a  pale-yellow  tint  (sp.  gr.  0.915),  and 
has  a  peculiar  odor  and  taste. 

Symptoms — Time  of  Death. 

The  symptoms  are  not  immediate  in  their  appearance.  They  generally 
consist  of  pain,  vomiting,  violent  straining  at  stool,  followed  by  coma.  Sali- 
vation has  been  recorded.  Abortion  (if  the  patient  be  pregnant)  may  or 
may  not  occur.  Death  may  be  delayed  for  several  days,  whilst  it  may 
take  place  in  as  soon  as  fifteen  or  sixteen  hours  after  the  poison  has  been 
swallowed.     The  cases  on  record  do  not  state  the  doses  that  caused  death. 

It  has  also  been  given  for  worms,  but  is  a  dangerous  medicine. 

Post-mortem  Appearances. 

Congestion  of  the  venous  and  capillary  system  has  been  generally 
found,  the  blood  being  black  and  the  heart  full,  especially  on  the  right 
side.  Savin  exerts  a  specific  action  upon  the  vessels  of  the  lower  bowel, 
rendering  it  turgid  and  inflamed.  And  this  is  the  true  action  of  savin 
with  respect  to  its  supposed  abortive  power  and  its  influence  in  urging  on 
the  menstrual  flow.  It  is  only  natural  that  the  vessels  of  the  uterus  should 
participate  in  the  general  plethora  of  the  intestinal  system.  Vogt  states 
that  it  has  a  tendency  to  produce  an  apoplectic  condition  of  the  foetus, 
and  this  indeed  appears  to  be  highly  probable.  No  doubt,  therefore,  if  a 
woman  has  a  tendency  to  miscarry,  the  intestinal  irritation  and  the  con- 
stitutional injury  occasioned  by  savin  will  materially  aid  it.  But  on  the 
other  hand  it  may  and  often  does  fail.  Fodere  relates  one  case  where  a 
woman  took  100  drops  of  the  oil  daily  for  twenty  days  without  effect,  and 
a  second  "where  a  large  dose  of  the  powder  was  taken  by  a  pregnant  woman, 
and  although  violent  poisoning  symptoms  were  produced,  abortion  did  not 
result. 

Savin,  however,  is  strongly  believed  in  by  the  vulgar,  and  its  discovery, 
therefore,  in  the  stomach  after  death  affords  ground  for  serious  suspicion. 

Toxicological  Analysis. 

In  a  medico-legal  investigation  the  contents  of  the  stomach,  if  powdered 
savin  has  been  taken,  will  probably  be  found  of  a  green  color,  whilst  the 
coniferous  structure  of  the  herb  will  be  recognized  by  the  microscope.  The 
organic  matters  must  then  be  distilled,  when  a  turbid  fluid  will  come  over, 
smelling  and  tasting  like  oil  of  savin.  This  is  to  be  shaken  up  with  ether, 
when  the  liquid  will  immediately  clear.  The  ether  must  then  be  decanted 
and  allowed  to  evaporate  spontaneously,  when  the  oil  of  savin  dissolved 
by  the  ether  will  remain  behiud,  and  may  be  recognized  by  its  peculiar 
odor  and  taste.  The  residue  in  the  retort  should  then  be  digested  with 
ether,  when  a  green  solution,  consisting  of  resin  and  chlorophyll,  will  be 
obtained. 

The  odor  of  the  herb  is  developed  by  friction,  as  by  rubbing  it  in  a 
mortar.     The  watery  solution  strikes  a  deep  green  with  permuriate  of  iron. 

Cases  of  Poisoning  by  Savin. 

CASE  1.—"  Medical  Gazette,"  vol.  xxxvi,  p.  646.    Female.    Quantity  (?). 

Symptoms. — Abortion  first  took  place,  and  afterwards  death. 

Result. — Death. 

Post-mortem. — Stomach  and  intestines  very  inflamed.    Portions  of  savin  found  on  examination 
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CASE  2.—"  Lancet,"  1845,  vol.  i,  p.  677  (Dr.  Letheby  and  Mr.  Newth).  Female  :  set.  21.  Pregnant ; 
seventh  or  eighth  mouth.    Quantity  (?). 

Symptoms. — After  a  few  hours  had  violent  pain  and  sickness,  and  then  became  insensible.  After  a 
time  stertorous  breathing  came  on,  with  foaming  at  mouth  and  convulsions.  The  uterus  in  twelve 
hours  was  acting  vigorously,  each  contraction  being  accompanied  with  convulsive  tremor.  Four 
hours  afterwards,  as  the  labor  was  progressing,  she  gave  a  low  moan,  and  died. 

Result. — Death  iu  sixteen  hours. 

Post-mortem. — Vessels  on  surface  of  brain  gorged,  and  brain  itself  inflamed  ;  stomach  almost  natural 
except  in  one  or  two  spots,  which  were  red.    Savin  found. 

CASE  3. — "Christison,"  p.  606  (Mr.  Cockson).  Female.  Infusion  of  savin  leaves  taken  in  two 
doses  to  produce  abortion. 

Symptoms. — Pain.    The  following  day  she  miscarried,  and  four  days  afterwards  died. 

Result. — Death  in  four  days. 

Post-mortem. — Extensive  peritoneal  inflammation  ;  stomach  very  red,  contents  being  green,  and 
contaiuing  portions  of  savin. 

CASE  4.— "Christison,"  p.  606  (Dr.  Traill).     Female.     Powdered  savin. 

Symptoms. — Pain,  vomiting,  straining  at  stool,  great  fever,  and  death  after  several  days. 

Result. — Death  after  several  days. 

Post-mortem. — Stomach  inflamed,  and  in  parts  black  and  perforated ;  intestines  also  inflamed. 
Savin  powder  detected  after  death. 

CASE  5— "  Wibmer."    Female.    Infusion. 

Symptoms. — Violent  vomiting. 

Result.— Death. 

Post-mortem. — Death  caused  by  bursting  of  gall-bladder  from  violent  vomiting. 

CASE  6  — "Fodere,"  vol.  iii,  p.  431.    Female.    Powdered  savin.    Seven  months  pregnant. 

Symptoms. — Eiccough  and  vomiting,  followed  by  a  fever  lasting  fifteen  days,  from  which  she  re- 
covered.   After  two  mouths  was  confined  of  a  healthy  child. 

Result. — Recovery. 

CASE  7.—"  Lancet,"  July  13, 1872,  p.  41  (Dr.  Tidy).    Female. 

Symptoms. — Convulsions.    Symptoms  very  like  strychnia. 

Result. — Death. 

The  following  Case  of  Poisoning  by  Savin  is  also  recorded. 
"  Medical  Times  and  Gazette,"  Sept.  28, 1850,  p.  344.    (Death.    Female :  set.  34.) 

Taxus  Baecata. 
(Yew.) 

The  leaves  of  the  yew  are  lancet-shaped.  The  berries  are  about  the  size 
of  a  pea,  and  are  contained  in  two  capsules,  one  being  of  a  light-red  color, 
and  open  at  the  top,  exposing  a  brown  capsule  underneath.  This  con- 
tains a  thick  colorless  juice,  which  is  very  acrid  and  nauseous  both  to  taste 
and  smell.  The  yew  is  a  narcotico-acrid  poison,  and  its  action  on  animals 
generally  is  severe  and  rapid  (case  of  Wilson  v.  Newbury).  It  is  vulgarly 
but  erroneously  supposed  that  the  fresh  leaves  are  inert. 

Two  ounces  of  the  juice  of  the  leaves  was  found  to  prove  fatal  to  a  dog, 
whilst  thirty-six  grains  of  the  extract  when  injected  into  the  jugular  vein 
caused  death,  with  giddiness  and  stupor  (Orfila). 

In  the  human  subject  the  leaves  and  berries  have  both  proved  fatal,  in 
times  varying  from  less  than  one  hour  to  nineteen  hours.  Vomiting,  con- 
vulsions, and  coma  are  the  prominent  symptoms  recorded.  Recovery  is 
rare. 

It  has  beeu  administered  as  a  cure  for  worms,  and  has  likewise  been  given 
and  taken  from  its  supposed  power  of  producing  abortion.  (Yew-tree 
tea.)  The  nature  of  the  yew-poison  is  not  exactly  known,  but  experiments 
lead  to  the  belief  that  the  active  principle  exists  in  a  larger  quantity  in  the 
seeds  than  in  the  other  parts  of  the  plant  ("  Lancet,"  Oct.  24, 1868,  p.  560). 

Cases  of  Poisoning  with  Yew. 

CASE  1.— "ProvincialJournal,"  Nov.  29,  1848,  p.  662.    Female:  aet.5.    Berries. 

Symptoms. — Coma. 

Result. — Death  in  four  hours. 
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CASE  2.— "Provincial  Journal,"  Dec.  27,  p.  708.    Male:  set.  4.    Berries. 

Symptoms. — Immediate  vomiting,  purging,  coma,  convulsions,  dilated  pupils,  small  pulse. 

Result. — Death  in  nineteen  hours. 

CASE  3.— "Dublin  Hospital  Gazette,"  May  15,  1845,  p.  109  (Dr.  Mollan).  Male  adult  (lunatic). 
Chewed  the  leaves. 

Symptoms.— Rapid  giddiness,  vomiting,  prostration,  spasms,  with  irregular  action  of  the  heart. 

Result. — Death  in  fourteen  hours. 

Post-mortem.— Stomach  distended. 

CASE  4. — "  Lancet,"  Oct.  1,  1870,  p.  471.  Female  :  set.  19.  Decoction  of  leaves  taken  for  four  con- 
secutive mornings,  to  bring  on  catamenia. 

Symptoms. — Death  eight  hours  after  the  last  dose.    Intense  narcotism.    Vomiting  and  delirium. 

Result. — Death  in  eight  hours. 

Post-mortem. — No  post-mortem  peculiarities. 

CASE  5. — "  Taylor's  Medical  Juris.,"  vol.  i,  p.  446  (Dr.  Proctor).  Female  adult.  About  a  teaspoon- 
ful  of  the  leaves. 

Symptoms. — After  some  hours  became  insensible,  and  died  in  a  state  of  collapse  three  hours  after 
the  first  symptoms. 

Result. — Death  after  several  hours. 

CASE  6.—"  Taylor's  Medical  Juris.,"  vol.  i,  p.  447  (Mr.  Hurt,  of  Mansfield).  JEt.  3%.  A  quantity 
of  yew  leaves. 

Symptoms. — Vomiting  in  one  hour.  No  pain.  Convulsions  and  rapid  death.  In  the  first  instance 
seemed  to  want  to  sleep. 

Result. — Death  rapid. 

Post-mortem. — Redness  and  softening  of  the  stomach  :  inflammation  of  small  intestines. 

CASE  7. — "Medical  Times  and  Gazette,"  1870,  vol.  ii,  p.  446.    Male.    Rerries. 

Symptoms. — Found  dead  sittiug  in  his  chair  after  seven  hours. 

Result. — Death  in  seven  hours  at  most. 

Post-mortem. — Right  cavities  of  heart  distended  with  fluid  blood  ;  stomach  and  small  intestines  red 
and  softened  ;  liver  congested. 

CASE  8. — "Rust's  Magazine,"  vol.  xxiii,  p.  374  (Dr.  Hartmann).  Female.  Decoction  taken  to 
procure  abortion. 

Symptoms. — Died  without  miscarriage. 

Result. — Death. 

CASE  9.— "Beck's  Medical  Juris.,"  p.  885  (Dr.  Percival).  Three  children:  set.  5,  4,  3.  Fresh 
leaves  given  for  worms. 

Symptoms. — Yawning,  listlessness.  The  eldest  child  vomited  a  little,  and  had  pain,  but  the  others 
had  none.    Death  occurred  in  all  within  a  few  hours  of  each  other. 

Result.— Death. 

CASE  10.—"  Lancet,"  October  17,  1868,  p.  530  (Dr.  James  Thompson).    Male  :  set.  3.    Berries. 

Symptoms. — Convulsions;  patient  became  semi-coinatose ;  vomiting;  dilated  pupils. 

Result. — Death  in  four  hours. 

Post-mortem. — Liver  and  stomach  congested. 

CASE  11.—"  British  Medical  Journal,"  June  17, 1871,  p.  643  (Mr.  Wallis).  Female  :  set.  17.  Yew 
leaves. 

Symptoms. — Death  very  sudden.     Pupils  slightly  dilated. 

Result. — Death  rapid. 

Posl-mortem. — Heart  normal ;  stomach  inflamed,  and  contained  yew  leaves. 

11.    CONVOLVULACE.E. 

Convolvulus  Scammonea. 
(Scamraony.) 

The  resin  of  the  scammony  is  usually  obtained  from  the  root  by  its 
solution  in  rectified  spirit,  and  is  therefore  free  from  admixture  with  gum. 
The  natural  scammony  is  prepared  by  allowing  the  juice  to  flow  from  in- 
cisions in  the  root,  and  this  generally  contains  as  much  as  10  to  20  per 
cent,  of  gum. 

Scammonin  (C3rH5.2016),  the  active  principle  of  the  plant,  is  a  glucoside. 

Scammony  is  generally  regarded  as  an  irritant  poison.  Orfila,  however, 
questions  this,  and  asserts  that  he  has  found  dogs  live  after  taking  four 
drachms,  no  symptom  other  than  purging  being  produced. 

Exogonium  Purga  (Fig.  26). 
(Jalap).     Mexico. 
"Jalap"  is  the  powdered  tuber  of  the  above  plant.     It  contains  about 
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10  to  15  per  cent,  of  a  resin  which  can  be  extracted  by  spirit,  and  also 
about  20  per  cent,  of  starch,  water  and  extractive  matters. 

The  resin  is  insoluble  in  water,  or  turpentine,  partially  soluble  in  ether, 
and  very  soluble  in  alcohol.     It  turns  FlG  26 

crimson  when  treated  with  sulphuric 
acid. 

An  acid  (Jalapic  Acid,  C6,H106O35), 
is  present  in  that  portion  soluble  in 
ether.  It  also  contains  two  active 
bodies,  jalapin  and  convolvulin. 

Jalapin  (C31H50O16). 

Jalapin  is  the  true  active  principle 
of  the  jalap.  It  is  soluble  in  ether. 
Sulphuric  acid  changes  it  yellow,  the 
color  turning  to  an  orange  or  reddish- 
brown  when  heated.  Acted  on  with 
nitric  acid  it  changes  yellow. 

Convolvulin  (C34H56016). 

Convolvulin  is  found  chiefly  in  the 
Mexican  male  jalap,  and  is  insoluble 
in  ether. 

Jalap  is  an  irritant,  and  in  large 
doses  an  active  poison.      Two  drachms 
will  kill  a  dog  in  four  or  five  days.     Death  is  caused  by  exhaustion  from 
excessive  purging. 

12.  CORIARIACE.E. 

Coriaria  Myrtifolia. 
(Myrtle-leaved  Sumach.) 

This  plant  is  a  narcotico-acrid  poison.  Fatal  cases  have  occurred  from 
the  leaves  having  been  employed  as  an  adulterant  of  senna  leaves.  (See 
a  case  of  serious  symptoms  from  senna  tea,  "  Lancet,"  January  3,  1846, 
p.  28.)  Death  has  been  caused  in  an  adult  by  fifteen  of  the  berries.  The 
symptoms  that  have  been  noted  are  a  form  of  intoxication,  with  dilated 
pupils,  tetanic  convulsions,  and  coma.  Death  has  occurred  within  four 
hours,  whilst  it  has  been  delayed  for  twenty-four. 

Experiments  on  animals  show  that  one  drachm  of  the  extract  of  the  juice 
will  kill  a  cat  in  two  hours,  and  that  half  a  drachm  applied  to  a  wound,  will 
destroy  life  in  eighty-five  minutes.  One  grain  injected  into  the  jugular 
vein  of  a  rabbit  proved  immediately  fatal,  death  occurring  in  a  single  con- 
vulsive paroxysm.  Given  internally  rabbits  do  not  appear  to  be  affected 
by  it  (Mayer,  of  Bonn).  The  post-mortem  appearances  show  the  brain 
intensely  congested  and  the  blood  fluid. 

The  C.  Sarmentosa  (Toot  plant  of  Australia  and  New  Zealand)  is  ex- 
ceedingly poisonous,  although  it  is  stated  that  old  colonists,  as  well  as 
native  horses  and  cattle,  eat  the  plant  with  tolerable  impunity. 

Cases  of  Poisoning  by  Coriaria  Myrtifolia. 

CASE  1. — "  Mem.  de  l'Acad.  des  Sciences,"  1739,  p.  47  (Sauvages).    Child.    Berries. 

Symptoms. — Epileptic  convulsions. 

Result. — Death  in  one  day. 

Post-mortem. — No  post-mortem  peculiarities. 


274  POISONING    WITH"    BRYONIA    DIOICA. 

CASE  2.—"  Mem.  de  l'Aoad.des  Sciences,"  1739,  p.  47  (Sauvages).    Adult.    Fifteen  berries. 

Symptoms. — Lividity  of  face  ;  convulsions,  coma.  The  berries  were  discharged  after  an  emetic,  but 
death  took  place  the  same  day. 

Result. — Death  within  twenty-four  hours. 

CASE  3. — "Journal  de  Chim.  Med.,"  vol.  iv,  528  (M.  Fee).  Male  adult.  Infusion  of  senna  leaves 
that  had  been  adulterated  with  coriaria,  etc. 

Symptoms. — Colic,  convulsions,  lockjaw. 

Result. — Death  within  four  hours. 

Postmortem. — Inflammation  of  stomach  and  bowels. 

CASE  4.— "London  Medical  and  Physical  Journal,"  April,  1829,  vol.  lxi,  p.  292  (Roux).  JEt.  3^. 
From  SO  to  100  berries. 

Symptoms.— Intoxication,  rolling  of  eyes,  loss  of  voice,  coma,  lockjaw,  and  convulsions  ;  dilated 
pupils.     Death. 

Result. — Death  in  sixteen  hours  and  a  half. 

Post-mortem. — Injection  of  the  membranes  of  the  brain  and  spinal  cord.  No  other  special  post- 
mortem appearances,  except  red  patches  in  the  intestines  and  stomach. 

CASE  5.—"  London  Medical  and  Physical  Journal,"  April,  1829,  vol.  lxi,  p.  292  (Roux).  Three 
children. 

Si/mptoms. — All  recovered  after  vomiting  freely. 

Result. — Recovery. 

13.  CUCURBITACE.E. 

Bryonia  Dioica. 
(White  Bryony  or  Wild  Vine.) 

The  white  bryony  is  commonly  found  in  hedges  climbing  by  tendrils. 
The  leaves  are  rough,  and  the  flowers  small  and  of  a  green  color;  the 
berries  are  clustered  (six  seeds)  and  contain  a  very  fetid  juice  ;  the  root  is 
spindle-shaped,  fleshy,  and  pale,  and  is  the  most  active  part  of  the  plant. 

Bryony  is  a  simple  irritant  poison. 

It  is  said  to  contain  an  active  principle  called  bryonin,  20  grains  of 
which,  injected  into  the  pleura  of  animals,  was  found  to  cause  death  in 
seven  hours.     (Brandes  and  Firuhaber.) 

One  ounce  of  the  root,  secured  in  the  stomach  of  a  dog,  killed  it  in 
twenty-four  hours,  and  two  and  a  half  drachms  introduced  into  a  wound 
proved  fatal  in  six  hours  (Orfila).  Vomiting,  purging,  and  watery  evacu- 
ations are  the  symptoms  recorded. 

The  symptoms  produced  in  the  human  subject  are  giddiness,  intoxica- 
tion, vomiting,  diarrhoea,  and  coma.  Death  has  occurred  within  four 
hours,  and  been  delayed  for  thirty. 

Cases  of  Poisoning  with  Bryony. 

CASE  1. — "Neues  Magazin,"  vol.  i,  part  iii,  p.  557  (Pyl).  Male  adult.  Infusion  of  root  taken  as  a 
cure  for  ague. 

Symptoms. — Purging. 

Result. — Death. 

CASE  29. — Orfila,  "Toxicologic,"  vol.  i,  p. 680.  Female  adult.  Decoction  of  Sj,  part  administered 
by  mouth,  and  part  used  as  an  injection,  taken  to  stop  secretion  of  milk. 

Result.- — Death  in  four  hours. 

CASE  3.—"  Lancet,"  May  9,  1868,  p.  610  (Dr.  Goate).    Female :  set.  3.    Berries. 

Symptoms. — Giddiness  in  half  an  hour;  furious  delirium  during  the  night;  vomiting;  diarrhoea; 
and  dilated  pupils;  afterwards  coma. 
Result. — Death  in  thirty  hours. 
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Cucumis  Colocynthis  (Fig.  27). 
(Colocynth — Bitter  Apple). 

The  fruit  is  hard  and  yellow,  about  the  size  of  an  orange,  somewhat 
porous,  very  bitter,  and  contains  about  Fig  27 

72  per  cent,  of  seeds.     It  is  usually  met 
with  in  a  dried  and  decorticated  state. 

Its  active  principle  is  Colocynthin 
(QtfHgAsC?)),  which  is  aglucoside,  sol- 
uble in  water  and  alcohol,  but  not  in 
ether. 

Three  drachms  of  colocynth,  secured 
in  the  stomach  of  a  dog,  killed  it  in  fif- 
teen hours,  whilst  death  was  caused  by 
two  drachms  introduced  into  a  wound 
(Orfila).  In  the  experiments  of  the  au- 
thors 3iiiss.  proved  fatal  to  three  dogs 
in  eighteen,  twenty -two,  and  thirty-six 
hours  respectively. 

The  symptoms  produced  by  it  in  the 
human  subject  are  those  of  an  irritant 
poison. 

A  teaspoonful  and  a  half  of  the  pow- 
der has  caused  death,  but  recovery  is 
recorded  after  swallowing  as  much  as 
three  ounces. 

Death  has  occurred  in  one,  two,  and 
three  days. 

It  is  stated  (Bocler)  that  those  engaged  in  handling  and  triturating  the 
pulp  often  suffer  from  violent  purging. 


Cases  of  Poisoning  with  Colocynth. 

CASE  1.—  Orfila,  "Toxicologic,"  vol.  i,  p.  695.  Male  adult.  Siij  of  colocynth  taken  for  a  gonor- 
rhoea. 

Symptoms.—  Vomiting,  pain,  diarrhoea, delirium.  (Milk  was  administered,  and  leeches  applied  to 
the  groin.) 

Result. — Recovery. 

CASE  2. — "Christison,"  p.  595.    Female  adult.    A  teaspoonful  and  a  half  of  colocynth  powder. 

Symptoms. — Vomiting,  purging,  and  death. 

Result. — Death  in  twenty-four  hours. 

CASE  3. — Orfila,  "Toxicologic,"  vol.  i,  p.  695  (M.  Carron  d'Annecy).  Male  adult.  Decoction  taken 
in  two  doses  to  cure  piles. 

Symptoms. — Colic  and  purging  ;  pain  ;  afterwards  the  purging  ceased,  and  retention  of  urine  came 
on,  with  priapism,  clammy  sweats,  and  death. 

Result. — Death  on  the  third  day. 

Post-mortem. — Intestines  red,  with  black  spots  ;  stomach  here  and  there  ulcerated  ;  liver,  kidneys, 
and  bladder  inflamed. 

CASE  4.—"  Lancet,"  Feb.  1,  1868,  p.  158  (Dr.  Tidy).   Female  adult.    Sij  to  5iij  of  the  powdered  fruit. 

Symptoms. —  Purging  (stools  bloody)  and  vomiting  in  a  few  hours.      Death. 

Result. — Death  in  forty  hours. 

Post-mortem. — No  post-mortem  appearances  specially  to  be  remarked. 


Ecbaliwn  Officinarum  (Fig.  28). 
(Squirting  or  Wild  Cucumber — Elaterium.) 
The  fruit  of  the  plant  is  about  one  and  a  half  inches  in  length.     What 
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Fig.  28. 


is  known  as  "  Elaterium"  is  the  deposit  that  forms  from  the  clear  strained 
expressed  juice  of  the  fruit. 

The  active  principle  of  the 
plant  is  elaterin.  The  quan- 
tity present  in  English  elate- 
rium varies  from  15  to  26  per 
cent.,  whilst  in  French  speci- 
mens it  is  not  more  than  from 
5  to  6. 

Elaterium  also  contains  a 
green  resinous  matter,  which 
is  soluble  in  ether.  It  is  an 
irritant  poison.  As  a  medi- 
cine it  is  somewhat  uncertain, 
its  action  being  that  of  a  dras- 
tic hydragogue  purgative. 

One-fifth  of  a  grain  of  elate- 
rium given  to  a  rabbit  in  two 
doses  at  an  interval  of  twenty- 
four  hours  killed  it  in  seventeen  hours  after  the  last  dose. 

One  grain  has  been  known  to  act  violently  in  the  human  subject,  and 
Christison  records  a  case  where  bad  symptoms,  lasting  for  twelve  hours, 
were  caused  by  merely  carrying  the  plant  in  a  hat  on  the  head. 

The  symptoms  produced  by  it  are  vomiting,  violent  purging,  aud  great 
depression.  The  medicinal  dose  is  gth  to  ^th  or  ^d  of  a  grain,  if  the  ela- 
terin be  good. 

Elaterin  (C20HMO5). 

Elaterin  is  prepared  by  acting  on  elaterium  with  spirit,  filtering  off  the 
fibrous  and  starchy  matters,  when  the  elaterin  and  the  resin  remain  in 
solution.  From  this  the  resin  is  got  rid  of  by  pouring  the  concentrated 
alcoholic  filtrate  into  a  warm  solution  of  potash,  by  which  means  the  resin 
remains  dissolved,  whilst  the  elaterin  is  deposited  in  the  form  of  crystals. 

It  is  very  bitter,  freely  soluble  in  alcohol,  and  but  very  slightly  soluble 
either  in  water  or  ether.     It  is  doubtful  if  it  be  a  glucoside. 

Nitric  acid  has  no  action  upon  it.  Sulphuric  acid  turns  it  of  a  reddish- 
brown  color. 

14.  DIOSCOREACE^E. 

Tamus   Communis. 

(Black  Bryony.) 

The  black  bryony  is  common  in  hedges.    It  has  no  tendrils.    The  leaves 
are  smooth  and  heart-shaped,  the  berries  ovoid  and  red,  and  the  root  black. 
The  berries  are  an  irritant  poison,  and  have  produced  bad  symptoms. 

15.  EUPHORBIACE^E. 

Croton  Tiglium. 
(Purging  Nuts — Croton.) 

The  seeds  of  the  croton  are  similar  in  appearance  to  castor  oil  seeds,  but 
smaller,  not  so  bright,  and  marked  by  longitudinal  lines.  They  are  with- 
out smell,  but  have  an  acrid  taste. 

They  contain  50  to  60  per  cent,  of  an  oil  (croton  oil)  which  is  of  a  light- 
yellow  color,  soluble  in  ether,  and  turns  dark-brown  when  treated  with 
nitric  acid. 
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Both  the  seeds  and  the  oil  are  active  irritant  poisons,  their  activity  being 
due  to  a  volatile  fatty  acid  (crotonic  acid)  which  is  destroyed  by  saponi- 
fication with  potash.     (Pelletier  and  Caventou.) 

The  symptoms  usually  occur  within  a  short  time  after  the  poison  has 
been  swallowed.  Intense  pain,aud  a  cholera-like  condition,  such  as  cramps, 
a  cold  blue  skin,  imperceptible  pulse,  and  rice-water  stools,  with  purging 
and  collapse,  are  the  ordinary  symptoms. 

Death  has  occurred  in  as  soon  as  three  hours,  whilst  it  has  been  delayed 
for  three  days.     Life  is  rarely,  however,  prolonged  beyond  ten  hours. 

Three  minims  of  the  oil  has  caused  death  in  a  child  thirteen  months  old, 
and  a  half  drachm  in  an  adult.  Recovery  is  recorded  after  doses  of  forty- 
five  and  fifty-five  drops,  and  even  after  as  much  as  half  an  ounce. 

The  experiments  that  have  been  made  with  croton  oil  on  animals  are 
not  numerous.  Forty  seeds  killed  a  horse  in  seven  hours,  and  a  dog  died 
after  thirty  minims  of  the  oil  (Landsberg).  Christison  found  that  four 
minims  would  produce  severe  symptoms  in  a  dog,  whilst  fifteen  to  twenty 
minims  would  ordinarily  prove  fatal  from  the  exhaustion  produced  by 
excessive  purging. 

Cases  of  Poisoning  with  Croton  Oil. 

CASE  1.— "  Ann.  d'Hyg.,"  1871,  vol.  i,  p.  409  (M.  Chevallier).  Male  adult,  sss.  in  mistake  for  cod- 
liver  oil. 

Symptoms. — Burning  sensation ;  vomiting,  purging,  with  symptoms  of  collapse.  Recovery  in 
fourteen  days. 

Result. — Recovery. 

CASE  2.—"  Ann.  d'Hyg.,"  1871,  vol.  i,  p.  409  (Devergie).    Male  :  set.  25.    Siiss.  of  the  oil. 

Symptoms. — Purging,  collapse,  death. 

Result. — Death  in  four  hours. 

CASE  3.—"  Lancet,"  August  21,  1869,  p.  284  (Dr.  Manvezin).     Female :  set.  6.    45  drops  of  the  oil. 

Symptoms. — Burning  pain;  vomiting;  went  to  sleep  for  four  hours,  and  afterwards  had  no  further 
bad  symptoms. 

Result. — Recovery. 

CASE  4.— "Medical  Times."  November  30,  1839,  p.  75.  Male:  set.  25.  Large  quantity.  "Journal 
de  Chiin.  Med.,"  1839,  p.  509. 

Symptoms.— In  three-quarters  of  an  hour  was  found  with  scarcely  a  perceptible  pulse ;  difficult  respi- 
ration ;  lips,  eyes,  and  extremities  blue ;  pupils  normal  but  insensible;  abdomen  very  tender,  and 
attempts  to  vomit  frequent.  After  a  short  time  he  became  as  it  were  intoxicated.  Diarrhoea  set  in 
in  one  hour  and  a  half.    He  gradually  lost  sensibility,  and  died  in  about  four  hours. 

Result. — Death  in  four  hours. 

Post-mortem.— Mucous  membrane  of  stomach  slightly  softened.  A  few  spots  of  ulceration  found 
in  the  intestines  ;  otherwise  normal. 

CASE  5.—"  Lancet,"  April  16,  1870,  p.  553  (Dr.  Auge).    Female :  set.  6.    55  drops  of  oil. 

Symptoms. — Diarrhoea  and  fever  for  three  or  four  days,  but  recovery  took  place  without  any  bad 
symptoms. 

Result. — Recovery. 

CASE  6.— "British  Medical  Journal,"  February  14,  1874,  p.  211.  Female:  cet.  53.  Oil  taken  by 
mistake  for  cough  mixture. 

Result. — Death. 

CASE  7.—"  Medical  Times  and  Gazette,"  August,  1866,  p.  142  (Dr.  Greenhow).    30  m.  of  croton  oil. 

Symptoms.— In  two  hours  had  very  much  the  appearance  of  a  patient  suflfering  from  cholera  ; 
purging  (rice-water  stools)  and  cramp;  surface  cold,  and  skin  blue;  pulse  almost  imperceptible; 
gasping  respiration  ;  intellect  clear. 

Result. — Death  in  ten  hours. 

CASE  8.— "Medical  Gazette,"  vol.  43,  p.  41.    Female. 

Symptoms.— Hot  burning  sensations  came  on  directly.    Death  in  convulsions. 

Result. — Death  iu  three  days. 

CASE  9.— "Edinburgh  Medical  Journal,"  August,  1861  (Dr.  Brydon).  Female:  a3t.  19.  Half  a 
teaspoonful  with  olive  oil. 

Symptoms.— Intense  pain  in  throat  and  gullet  in  half  an  hour.  Violent  vomiting,  and  then  pain 
in  the  stomach  ;  no  violent  purging.    Recovery  in  a  day  or  two. 

Result. — Recovery. 

CASE  10.— "Medical  Times  and  Gazette,"  1870,  vol.  ii,  p.  466.     iEt.  13  months.    3  m.  with  soap 
liniment. 
Result. — Death  in  six  hours. 
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The  following  Cases  of  Poisoning  by  the  Oil  and  Seeds  are  also  recorded  : 

"Medical  Times  and  Gazette,"'.  November  20,  1858,  p.  528  (Reg.  v.  Hippe  list  all). 
"Lancet,"  August 4, 1866, p.  139.  , 

"  Medical  Times  and  Gazette,"  March  7,  1874,  p.  272  (twenty-four  people  made  very  ill  from  taking 
croton  oil  seeds). 
"Pharmaceutical  Journal,"  February,  18G8,  p.  379. 

Euphorbia  Offichiarum  and  other  species. 
(Spurgeworts.) 

Euphorbium  consists  of  the  dried  milky  juice  which  exudes  from  the 
stems  of  the  various  forms  of  spurgeworts.  It  contains  about  44  per  cent, 
of  a  resin  which  constitutes  the  active  principle.  The  juice,  which  is  in- 
tensely acrid,  is  used  by  farriers  as  a  vesicant.  The  seeds  of  some  species 
yield  as  much  as  40  per  cent,  of  an  oil  which  is  very  similar  both  in  action 
and  appearance  to  croton  oil. 

Euphorbium  is  a  narcotico-acrid  poison,  vomiting  and  purging  with 
coma  and  convulsions  being  the  symptoms  recorded  as  produced  by  it. 
Its  application  to  the  skin  produces  a  nettlerash  eruption.  A  prosecution 
is  recorded  against  a  man  for  putting  some  of  the  powder  in  his  maid-ser- 
vant's bed,  whereby  a  violent  and  painful  eruption  of  the  skin  was  pro- 
duced. The  men  engaged  in  grinding  the  powder  are  said  to  suffer  from 
giddiness  and  stupor. 

Half  an  ounce  secured  in  the  stomach  of  a  dog  proved  fatal  in  twenty- 
six  and  a  half  hours,  whilst  two  drachms  applied  to  a  wound  destroyed  life 
in  twenty-seven  hours. 

Cases  of  Poisoning  with  various  species  of  Euphorbia. 

(I.)  EUPHORBIA  OFFICINARUM. 

CASE  1. — "Journal  of  Scipnce,"  vol.  iii,  p.  51,  "Christison"  (Mr.  Furnival).  Male.  A  teaspoonful. 
Symptoms. — Pain  and  heat  in  throat  and  stomach  ;  vomiting  set  in  rapidly,  pulse  irregular.  Death . 
Result. — Death  in  three  days. 

Post-mortem. — Gangrenous  spots  found  in  stomach.    Spleen  very  rotten. 

CASE  2.— Beck's  "Medical  Jurisprudence"  (Dr.  Willis).    Female.    5ij  of  the  tincture,  mixed  with 
camphor. 
Symptoms. — Immediate  pain,  and  feeling  of  suffocation  ;  (relieved  by  emetics). 
Result.— Recovery. 

(II.)  E.  PEPLTJS. 

CASE  3. — "Medico-Chirurgical  Review,"  vol.  vii,  p.  275.     Male  :  set.  6. 
Symptoms. — Vomiting,  purgiug,  spasms,  insensibility.    Death. 
Result. — Death. 

Post-mortem. — Fauces  and  pharynx  much  inflamed  ;  stomach  and  intestines  inflamed  ;  large  intes- 
tines healthy  ;  bladder  contracted. 

(III.)  E.  LATHYRIS. 

CASE  4.— "Christison," p.  589  (Dr.  Hood).    Two  seeds. 

Symptoms. — Vomiting;  afterwards  drowsiness,  passing  into  intense  sleep;  convulsions;  stertorous 
breathing.     Recovery. 
Result. — Recovery. 

Hlppomane  Maneinella  {or  Manzanilla?). 
(Mauchineel.) 

The  milky  juice,  the  apples,  and  the  wood  of  this  tree  are  poisonous. 
Two  drachms  applied  to  a  wound  killed  a  dog  in  twenty-eight  hours,  with 
violent  diffuse  cellular  inflammation,  whilst  one  drachm  proved  fatal  in 
nine  hours  when  administered  internally. 

By  merely  rubbiug  the  green  wood  on  the  skin,  violent  inflammation  is 
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produced.  The  carpenters  who  work  with  manchineel  have  to  protect 
themselves  from  the  dust  by  gauze  masks.  It  is  even  asserted  by  good 
authorities  (although  doubted  by  Ricord)  that  the  sleeping  under  the  tree 
and  receiving  the  droppings  of  moisture  on  the  sound  skin  will  produce 
dangerous  symptoms.  Merely  collecting  the  juice  has  produced  bad  effects 
("  Medical  Times  and  Gazette,"  December  23,  1871,  p.  770). 

Jatropha   Curcas.     (  West  Indies.) 
(Physic  Nut — Indian  Nut — Juva  Tree.) 

The  seeds  of  this  plant  contain  an  acrid  oil,  which,  in  appearance,  is 
not  unlike  croton  oil.  Twelve  to  fifteen  drops  will  act  powerfully,  whilst 
the  cake  from  which  the  oil  is  expressed  produces  violent  symptoms  in 
doses  of  even  a  few  grains.  Four  seeds  act  as  a  powerful  cathartic.  It  is 
an  irritant  poison. 

The  Jatropha  Urens,  from  the  stories  that  are  recorded,  seems  to  be  ex- 
traordinarily powerful  in  its  action.  Even  the  touching  it  may  induce 
dangerous  symptoms.  At  Kew,  one  of  the  gardeners  is  feported  merely 
to  have  allowed  his  wrist  to  come  in  contact  with  the  plant,  when  in  a  few 
minutes  such  severe  symptoms  of  collapse  set  in,  that  the  man  was  sup- 
posed to  be  dead.  ("  Pharmaceutical  Journal,"  April  17,  1872,  p.  863.) 
He  afterwards  rallied. 

The  juice  of  the  root  of  the  Jatropha  Ma,nihot  (Cassava  plant),  from 
which  tapioca  is  obtained,  has  been  known  to  prove  fatal.  It  is  a  narcotico- 
acrid  poison. 

The  Jatropha  Multifida  is  also  poisonous. 

Cases  of  Poisoning  by  Species  of  Jatropha. 

(I.)  JATROPHA  CURCAS  (PHYSIC  PLANT). 

CASE  1.— "Medical  Times  and  Gazette,"  June  25,  1864,  p.  703;  Aug.  7,  1858,  p.  143.  One  hundred 
and  thirty-nine  children  eat.  the  nuts  at  Dublin. 

CASE  2. — "  Annales  d'Hygiene,"  1871,  vol.  i,  p.  408  (M.Chevallier).  Thirty-three  persons  poisoned 
by  eating  the  seeds.    Thirteen  recovered. 

Symptoms. — Nausea;  vomiting  and  general  depression. 

(II.)  JATROPHA  MANIHOT. 

CASE  3. — Beck's  "Medical  Jurisprudence"  (Dr.  Clark).    Male  adult.    Half  a  pint  of  juice. 
Result.— Death  in  one  hour. 

CASE  4. — Beck's-"  Medical  Jurisprudence."    Thirty-six  drops  of  the  juice. 
Symptoms. — Convulsions  and  death. 
Result. — Death  in  six  minutes. 

Post-mortem. — Nothing  abnormal,  except  that  the  stomach  vras  shrunk  to  about  half  its  ordinary 
size. 

Ricinus   Communis  (Fig.  29). 
(Castor  Oil  Plant.) 

Castor  oil  is  well  known  as  a  safe  and  mild  purgative,  but  the  seeds 
from  which  it  is  extracted  are  very  poisonous. 

The  castor  oil  seed  is  about  the  size  of  a  small  bean,  oval,  smooth,  shin- 
ing, and  marked  with  dark  spots.  The  poisonous  principle  is  certainly 
not  in  the  oil,  but  opinions  somewhat  differ  as  to  what  it  is,  or  where  it 
really  exists.  No  doubt  the  seed  is  rendered  more  poisonous  by  the  heat 
requisite  for  extracting  the  oil,  whilst  its  intensity  of  action  is  much  in- 
fluenced by  climate.  The  seeds,  therefore,  are  poisonous,  both  to  man  and 
animals,  even  after  the  extraction  of  the  oil.  It  is  a  curious  fact  that  the 
outer  covering  of  the  seed,  from  its  corky  indigestible  nature,  may  prevent 
the  seed  acting  injuriously  if  it  be  swallowed  without  being  masticated  or 
being  otherwise  bruised. 
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Symptoms,  Dose,  etc. 

The  symptoms  may  be  delayed  for  some  hours.  They  are  those  of  an 
irritant  poison.  Bloody  stools  have  been  noticed,  with  violent  cramps  and 
suppression  of  urine.     Death  is  usually  somewhat  tardy  (two  to  five  days). 

Three  grains  of  the  fresh  seed,  and  in  a  second  case  one  seed,  have  pro- 
duced bad  symptoms;  whilst  there  are  cases  on  record  of  death  in  one  case 
from  three  seeds,  and  in  another  from  twenty.  It  is  said  that  the  Hunga- 
rians eat  these  seeds  freely,  but  this,  we  think,  must  be  a  mistake. 

The  post-mortem  appearances  and  treatment  are  those  of  an  irritant 
poison. 

In  examining  the  contents  of  the  stomach,  particular  search  must  be 
made  for  the  variegated  outer  coats  of  the  seed  (pale-gray  with  yellowish- 


brown  spots)  which  are  not  likely  to  be  dissolved  by  the  digestive  fluids. 
Some  castor  oil  may  also  probably  be  extracted  from  the  contents,  which, 
unlike  most  fixed  oils,  is  soluble  in  alcohol. 

Cases  of  Poisoning  with  Castor  Oil  Seeds. 

CASE  1. — Taylor's  "Medical  Jurisprudence,"  p.  328,  vol.  i.  Female:  set.  18.  Twenty  castor-oil 
seeds. 

Symptoms. — In  five  hours  faintness  and  sickness,  with  vomiting  and  purging,  set  in.  On  the  morn- 
ing afterwards,  she  appeared  as  if  she  was  suffering  from  malignant  cholera,  the  skin  being  cold  and 
dark-colored;  breath  cold;  pulse  small  and  wiry;  thirst,  restlessness;  abdominal  pain;  semi-con- 
sciousness; everything  taken  was  vomited;  stools  consisted  merely  of  blood  and  serous  fluid. 

Result. — Death  in  five  days. 

Post-niortem. — A  large  part  of  the  mucous  membrane  of  the  stomach  found  softened  and  abraded. 
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CASE  2. — Taylor's  "Medical  Jurisprudence,"  p.  328,  vol.  i.  (1)  Female:  set.  4  or  5.  (2)  Female  :  set_2. 

Symptoms. — Both  taken  ill  very  soon. 

Result. — Recovery. 

CASE  3.— "Medical  Times  and  Gazette,"  May'  25,  1861,  p.  555..  Male:  set.  32.  Three  seeds,  from 
which  the  husks  had  been  removed. 

Symptoms. — Colic  and  vomiting  came  on  in  nine  hours.  In  twenty-four  hours  the  symptoms  were 
very  severe. 

Result. — Death  in  forty-six  hours. 

Post-mortem. — Stomach  and  intestines  congested  throughout;  no  ulceration  was  noticed. 

CASE  4. — "  Annales  d'Hygiene,"  1871,  vol.  i,  p.  400  (M.  ChevaHier).  Female.  A  quantity  of  bruised 
seeds. 

Symptoms. — Vomiting  and  bloody  purging  came  on  quickly.    Death. 

Result — Death  on  fifth  day. 

Post-mortem. — The  mucous  membrane  of  the  stomach  and  bowels  was  dark-colored  and'  ecchy- 
mosed,  and  there  were  several  patches  of  extravasations  of  blood. 

CASE  5. — "  Jahresbericht,"  1872,  p.  538.    Male*  adult.    Seventeen  seeds. 

Symptoms. — In  three  hours  purging,  vomiting,  and  cramp;  vomiting  continued  for  twenty-one 
hours,  and  suppression  of  urine  for  forty-eight.    Recovery. 
Result. — Recovery. 

CASE  6.—"  Medical  Times  and  Gazette,"  1870,  vol.  i,  p>  581  (Mr.  Little).  JEt.  6  and  3;  Several  seeds  (?.) 
were  masticated  by  the  children. 

Symptoms. — Great  collapse,  with  vomiting  and  purging;  surface  of  body  pale  and  perspiring.;  stools 
frequent  and  watery  ;  great  pain  and  thirst. 

Result. — Recovery . 

CASE  7.—"  Lancet,"  March.  31,  1866,  p.  357.    Male :  adult.    A  few  of  the  seeds. 
Symptoms. — Vomiting;  purging;  pain  in  stomach  and  gullet;  prostration  extreme. 
Result. — Recovery. 

CASE  8. — Christison,  p.  690  (from  Orfila),  (Bergin).    Male:  adult.    Masticated  one  seed. 
Symptoms. — Vomiting;  purging. 
Result. — Recovery. 

CASE  9. — Christison,  p.  590  (from  Orfila),  (Lanzoni).    Female:  adult.    Three  grains  of  the  fresh 
seed. 
Symptoms. — Vomiting.;  hiccough ;  pain  ;  faintness;  twisting  of  bowels;  syncope. 
Result. — Recovery. 

16.  FUNG  ALES. 

Secale  cornutum. 

Ergot  of  Rye — Spurred  Rye — Seigle  Ergote  (F'r.) — Mutterkorn  or  Rog- 
genmutter  (German). 

Wheat,  barley,  oats,  and  rye,  but  especially  the  latter,  are  liable  to  be 
attacked  by  the  ergot  disease,  particularly  when  they  are  grown  on  ill- 
drained  soils.  Damp  seasons  are  also  specially  favorable  to  the  develop- 
ment of  the  ergot.  The  spur  varies  in  size  from  a  quarter  to  one  inch  in 
length,  and  from  one-sixth  to  one-third  of  an  inch  in  thickness..  Exter- 
nally it  appears  of  a  deep  purple  color,. having  upon  it  two  or  three  streaks 
of  dotted  gray,, and  a  bloom  consisting  of  the  sporidia  of  the  fungus.  In- 
ternally it  is  white  or  pink.  The  sound  rye  is  specifically  heavier  than 
the  diseased  rye.  The  ergot  is  tough  but  brittle,  very  hygroscopic,  having 
an  acrid  taste  and  a  disagreeable  odor.  It  yields  its  active  principle  to 
both  alcohol  and  water. 

By  acting  upon  it  with  a  solution  of  potash,  the  ergot  odor  is  freely  dis- 
engaged, and  a  lake-red  pulp  remains  behind.  It  loses  its  activity  by 
keeping,  especially  when  it  has  become  moist  and  mouldy. 

Ergot  contains  about  35  per  cent.,  of  a  fixed  non-active  oil,  and  about 
15  per  cent,  of  an  active  principle  called  ergotin.  It  is  said  to  contain 
hydrocyanic  acid,  but  of  this  there  is  great  doubt. 

Experiments  on  Animals. 

The  experiments  on  animals  require  notice.     It  acts  as  a  poison  to<  all 
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animals,  unless  it  produces  early  vomiting,  which  is  found  to  be  usually 
the  case  when  administered  to  cats  and  dogs.  The  symptoms  produced 
by  it  are  at  first  giddiness,  dilated  pupils,  and  palsy  ;  and  later  on  diarrhoea, 
suppurating  tumors,  gangrene,  with  even  sometimes  dropping  off  of  the 
toes  (Dr.  Robert).  Nine  grains  of  the  active  principle  killed  a  fowl  in 
three  days,  death  occurring  in  a  convulsive  fit  ( Wiggers).  Six  grains 
proved  fatal  to  sparrows  in  six  or  seven  hours  (Taddei).  A  strong  infusion 
of  from  3USS-  to  3vj  of  argot  injected  into  the  jugular  veins  of  dogs,  de- 
stroyed life  in  periods  varying  from  a  few  minutes  to  two  hours,  paralysis, 
spasms,  coma,  and  a  depressed  action  of  the  heart  being  ordinary  symptoms. 
Suppuration,  and  an  unhealthy  exhausting  discharge  were  produced  when- 
ever ergot  was  introduced  into  the  cellular  tissue.  Given  by  the  mouth 
three  ounces  proved  fatal  to  a  dog,  the  symptoms  being  those  of  an  irritant 
poison  accompanied  with  spasms,  loss  of  sensibility,  great  muscular  weak- 
ness, and  a  repulsive  fetor  of  the  excretions  and  secretions.  (Dr.  Wright, 
in  "  Edinburgh  Medical  Journal.")  Rabbits  are  far  less  influenced  by 
ergot  than  dogs,  (1)  because  they  are  accustomed  to  a  vegetable  diet, 
and  (2)  because  idiosyncrasy  greatly  modifies  the  action  of  narcotics  on 
herbivorous  animals. 

Symjrtoms. 

The  cases  of  poisoning  by  ergot  have  chiefly  arisen  from  its  acciden- 
tal admixture  with  flour.  The  bread  is  wanting  in  firmness,  and  very 
soon  becomes  moist.  Two  distinctly  different  poisonous  disorders  have 
been  produced  by  it,  and  may  present  themselves  either  singly  or  combined. 
(1)  Nervous  or  convulsive  ergotism.  This  occurred  in  Germany  in  1770, 
and  in  Schleiben  in  1831  and  1832.  Giddiness,  cramps,  and  convulsions 
were  the  prominent  symptoms.  The  cases  proved  fatal  within  twenty-four 
hours,  but  seemed  amenable  to  treatment  if  taken  in  time.  (2)  Gangren- 
ous ergotism  (creeping  sickness).  This  occurred  in  Switzerland  in  1709 
and  in  1716,  and  several  times  since  in  Germany.  It  begins  with  a  pecu- 
liar creeping  sensation,  the  limbs  becoming  insensible,  and  at  last  shrivel- 
ling up  and  droppiug  off"  at  the  joints  ("  Lancet,"  June  21,  1845).  As  a 
rule  there  are  no  premonitory  symptoms.  Ergot  is  much  used  in  obstetric 
practice,  and  to  arrest  haemorrhages  from  various  organs,  and  is  often  ad- 
ministered for  the  purpose  of  procuring  abortion,  from  the  remarkable 
power  it  possesses  of  promoting  the  contractions  of  the  muscular  coat  of 
the  gravid  uterus.  In  the  human  subject  the  general  symptoms  of  a 
poisonous  dose  are  nausea,  vomiting,  delirium,  and  stupor,  the  pulse  being 
diminished  both  in  frequency  and  force. 

The  amount  of  urine  is  increased  under  its  influence,  and  this  fact  is  im- 
portant, inasmuch  as  a  loaded  bladder  may  prove  a  serious  hindrance  to 
parturition.  After  death  from  ergot  the  bladder  will  probably  be  found 
very  full. 

Poisonous  Fungi. 

There  are  some  varieties  of  fungi  that,  all  the  world  over,  are  eaten  with 
impunity,  and  probably  the  number  perfectly  harmless  is  larger  than  is 
usually  supposed.  Other  varieties,  however,  are  doubtful.  One  person  will 
eat  them  without  injury,  whilst  a  mere  taste  will  produce  in  another  violent 
symptoms  of  poisoning.  And  lastly,  there  are  other  varieties  which, 
whether  eaten  by  man  or  animals,  are  uniformly  productive  of  alarming 
and  dangerous  effects.  It  is  even  asserted  that  if  the  edible  varieties  be 
eaten  constantly  and  for  a  long  period,  bad  constitutional  results,  such  as 
external  suppurations  and  gangrene,  may  be  produced.  This  assertion, 
however,  must  be  received  with  some  caution,  inasmuch  as  it  is  put  forward 
almost  entirely  on  the  evidence  afforded  by  a  single  case  (Rust's  Journal). 
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1.  Is  it  possible  to  knoiv  by  any  external  signs,  whether  a  fungus  may  be 
safely  eaten  or  not  f 

We  are  afraid  not.  The  silver  spoon  becoming  discolored  when  boiled 
with  a  poisonous  mushroom  is  only  "an  old  woman's  tale."  But  as  a  gen- 
eral principle,  it  may  be  stated  that  all  fungi  growing  in  marshy  situations, 
having  a  warty  cap,  and  smelling  offensively,  with  a  green  or  scarlet  hue 
(like  the  fly-mushroom,  which,  in  parts,  is  of  a  rich  orange-red  color)  or 
that  turn  blue  soon  after  being  cut,  or  that  are  bitter  to  the  taste  and  burn- 
ing to  the  throat,  should  be  avoided.  The  peculiar  fungus  to  which  the 
vine  disease  is  due,  is  said  to  have  produced  fatal  symptoms  even  by  inoc- 
ulation.    ("British  Medical  Journal,"  November  4,  1865,  p.  467.) 

We  may  quote  here  the  following  tabulation,  by  Professor  Bentley,  of 
the  general  characters  of  edible  and  poisonous  mushrooms : 


Edible. 

Poisonous. 

1.  Grow  solitary  in  dry,  airy  places. 

2.  Generally  white  or  brownish. 

3.  Have  a  compact  brittle  flesh. 

4.  Do  not  change  color  when  cut  and  exposed 

to  the  air. 

5.  Juice  watery. 

6.  Odor  agreeable. 

7.  Taste  neither  bitter,astringent,  acrid,  nor  salt. 

1.  Grow  in  clusters,  in  woods,  and  dark,  damp 

places. 

2.  Usually  of  a  bright  color. 

3.  Have  a  tough,  soft,  watery  flesh. 

4.  Change  to  a  brown,  green,  or  blue  tint  when 

cut  and  exposed  to  the  air. 

5.  Juice  often  milky. 

6."  Odor  powerful  and  disagreeable. 

7.  Taste  either  bitter,  astringent,  acrid,  or  salt. 

It  is  right,  however,  we  should  say  that  this  table  is  apparently  drawn 
up  with  the  view  of  differentiating  the  common  mushroom  alone  from 
the  other  species  that  may  possibly  be  mistaken  for  it.  There  are,  how- 
ever, species  of  fungi  coming  under  almost  all  Bentley's  dangerous  cate- 
gory, which  are  reported  to  be  excellent,  whilst  conversely  there  are  some 
exceedingly  poisonous  without  showing  any  of  the  dangerous  signs  de- 
scribed by  him.     (See  Worthington  Smith,  Cooke,  etc.) 

2.  The  commencement  of  the  symptoms. 

There  is  in  this  matter  an  infinite  variety,  due,  no  doubt,  to  the  different 
digestibility  and  states  of  preservation  of  the  various  forms  of  fungi. 
The  same  fungus  will  act  differently  on  different  people. 

Cases  are  on  record  where  the  symptoms  have  commenced  in  ten  min- 
utes, thirty  minutes,  one  hour  and  a  half,  two  hours,  two  hours  and  a  half; 
and  in  six,  ten,  twelve,  twenty-four,  thirty,  and  thirty-six  hours.  No  rule, 
therefore,  can  be  laid  down. 

3.  Symptoms. 

Fungi  often  act  as  narcotics ;  intense  coma  being  the  prominent  symptom. 
At  other  times  they  act  as  irritants;  with  pain,  purging,  and  vomiting; 
whilst,  again,  they  may  act  both  as  narcotics  and  irritants.  And  this  dif- 
ference is  not  to  be  accounted  for  by  the  varying  action  of  different  species, 
for  the  same  dish  may  produce  the  symptoms  of  an  irritant  in  the  one  part 
of  a  family,  and  of  a  narcotic  in  the  other.  Giddiness,  headache,  dim- 
ness of  sight,  illusions,  convulsions,  and  delirium  are  common  symptoms. 

4.  The  circumstances  that  modify  the  action  of  fungi. 

These  are  not  well  understood.  Some  of  the  poisonous  fun^i  at  times  do 
no  harm — some  edible  ones,  at  other  times,  prove  poisonous — some  are 
said  to  be  poisonous  when  fresh,  but  harmless  when  dried. 

(a)   Cooking.     The  active  principle  of  a  poisonous  mushroom  is  be- 
lieved to  be  volatile,  and  dissipated  by  the  application  of  a 
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moderate  heat.  It  may  in  a  great  measure  be  got  rid  of  either 
by  boiling  in  water,  or  by  soaking  the  mushrooms,  cut  into 
slices,  in  brine  or  vinegar  ("  British  Medical  Journal,"  Nov. 
30,  1861,  p.  585). 

(/?)  Idiosyncrasy.  With  some  people  all  forms  of  fungi  act  injuri- 
ously ;  some  being  even  affected  by  a  little  ketchup.  There  is, 
however,  nothing  strauge  in  this  circumstance,  for  to  our  cer- 
tain knowledge,  this  favorite  sauce  often  contains  the  juice  of, 
at  any  rate,  more  than  one  form  of  fungus. 

(j)  Climate.  Some  species  are  commonly  eaten  in  Prussia  and 
Russia  which  are  never  eaten  in  France,  whilst  there  are  many 
that  are  eaten  in  France  which  we  regard  as  poisonous  in 
England. 

(8)  Weather.  Fodere  states  that  the  common  morelle  becomes  injuri- 
ous after  a  long  rain.  (?) 

(e)  Season.  It  is  asserted  that  the  eatable  mushroom  becomes  un- 
safe when  the  season  is  far  advanced.  (?) 

5.  The  active  principles  upon  which  the  injurious  action  of  fungi  dejiends. 
This  has  been  investigated  by  various  experimenters. 

Braconnot  states  that  fungi  contain  a  variety  of  principles,  differing  in 
different  species,  but  consisting  generally  of  an  acrid  resin,  a  saccharine 
body,  and  a  spongy  principle  that  he  calls  fungin,  to  which,  however,  he 
does  not  attribute  their  poisonous  properties. 

Letellier  believes  there  are  two  active  principles  in  fungi : 

(a)  An  acrid  volatile  principle,  to  which  he  attributes  their  irritant 
properties,  and  which,  being  volatile,  disappears  when  the 
fungus  is  dried  or  boiled  in  water. 

(/?)  An  alkaloid  (amanitin),  to  which  he  attributes  the  narcotic 
symptoms.  It  is  a  more  fixed  body  than  the  former,  and  forms 
salts  with  acids.  Secard  also  believes  in  the  existence  of  this 
alkaloid. 

The  Agaricus  muscarius  is  said  to  contain  a  peculiar  alkaloid  (2  grs.  to 
2  lbs.  of  the  agaric)  called  muscarin  (MM.  Schmeideberg  and  Koppe). 
Its  action  is  said  closely  to  resemble  calabar  bean.  It  produces  an  extra- 
ordinary contraction  of  the  pupil,  and  paralysis.  (  Vide  "  Lancet,"  Nov. 
20,  1869,  p.  712.) 

6.  Results. 

Many  cases  recover,  especially  if  there  has  been  early  vomiting.  In 
one  case  a  man  is  reported  to  have  suffered  more  or  less  for  a  year. 
Death  takes  place,  however,  usually  within  twenty-four  hours,  although  it 
may  be  delayed  for  two  or  three  days.  In  one  recorded  case  the  patient 
for  a  time  got  fairly  well,  and  then  had  a  relapse  and  died.  Death  is 
often  ushered  in  by  a  convulsive  fit. 

7.  Treatment. 

Emetics  of  sulphate  of  zinc,  the  use  of  the  stomach-pump,  and  castor 
oil  are  indicated.  There  is  no  chemical  antidote  to  the  fungus  poison,  and 
so  the  treatment  must  consist  in  getting  it  out  of  the  system  as  speedily  as 
possible.  It  may  be  as  well  to  note  again  how  difficult  and  tedious  the 
digestibility  of  fungi  usually  appears  to  be.     After  the  fungus  has  been 
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got  out  of  the  stomach,  coma  or  inflammation,  if  they  set  in,  must  be 
treated  on  general  principles. 
8.  Post-mortem  Appearances. 

The  stomach  and  intestines  are  often  found  intensely  inflamed,  and  even 
gangrenous.  The  vessels  of  the  brain  are  usually  deeply  congested  and 
the  liver  enlarged. 

Examination  in  a  Case  of  Mushroom  Poisoning. 

The  authors  are  indebted  to  Dr.  Paxton,  of  Chichester,  for  the  following 
hints : 

If  possible  endeavor  to  discover  portions  of  the  mushroom  itself  in  the 
contents  of  the  stomach.  If  such  pieces  are  found,  the  gills  should  be 
scraped,  and  the  scrapings  examined  with  a  miscroscope  (j  in.)  for  spores. 
If  no  pieces  can  be  obtained,  then  search  should  be  made  for  the  spores  in 
the  deposit  as  well  as  in  the  fluid  contents,  taking  drops  for  this  purpose 
from  the  surface,  from  the  lower  layer,  and  from  the  bulk  of  the  liquid. 
The  following  facts  should  be  noted,  and  are  worth  recording: 

(1)  The  spores  are  small  bodies  (generally  about  0.0003  in.  diameter), 
having  unusually  sharp  outlines,  and  very  much  more  defined  than  is  usual 
with  animal  structures. 

(2)  The  spores  are  not  materially  affected  by  frying,  or  even  by  boiling 
in  glycerin. 

(3)  The  spores  of  the  same  species  of  fungi  are  very  definite  in  shape 
and  appearance. 

(4)  The  spores  of  the  common  mushroom  are  oval,  and  dark  slate- 
colored,  and  very  like  those  of  some  of  the  poisonous  species  (hypholoma). 

(5)  The  discovery  of  pink  irregular  spores  (entoloma),  or  of  rusty  brown 
irregular  sptores  (hebeloma),  or  of  round  white  prickly  spores  (russula, 
lactarii),  would  be  strong  evidence  that  a  poisonous  mushroom  had  been 
eaten. 

(6)  The  discovery  of  plain  round  spores  would  prove  nothing  beyond 
the  fact  that  a  mushroom  had  been  eaten,  such  spores  being  found  both  in 
edible  and  poisonous  mushrooms. 

We  must  refer  to  one  other  matter  deserving  attention,  that  is,  the  pos- 
sibility of  a  mushroom  being  the  vehicle  for  the  administration  of  a  poison 
by  a  criminal  in  order  to  disarm  suspicion ;  and,  therefore,  where  there  is 
any  reason  to  suspect  unfair  dealing,  the  symptoms  must  be  carefully 
studied,  and  a  complete  analysis  made  to  see  whether  any  poison  other 
than  the  fungus  is  present. 

Cases  of  Poisoning  by  various  forms  of  Fungi. 

CASE  1. — "London  Medical  and  Physiological  Journal,"  vol.  xxxvi,  p.  451.  Male:  adult.  Eat 
stewed  Agaricus  companulalus. 

Symptoms. — In  ten  minutes  he  was  attacked  with  giddiness,  dimness  of  vision,  debility,  trem- 
blings, loss  of  memory.  Extreme  drowsiness  came  on.  (An  emetic  was  given)  ;  the  next  day  he  was 
tolerably  well. 

Result. — Recovery. 

CASE  2. — "Annali  Universali  di  Medicina,"  1842,  vol.  i,  p.  549.  Male:  ast.  14.  Agaricus  pan- 
toerinus. 

Symptoms. — In  two  hours  was  seized  with  delirium  and  convulsions  ;  and  afterwards  intense  coma. 
(Soon  recovered  under  the  use  of  emetics.) 

Result. — Recovery. 

CASE  3.— Corvisart,  "Journal  de  Medecine,"  vol.  xxxi,  p.  323.  Four  soldiers.  Eat  Amanita 
muscaria. 
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Symptoms. — All  were  taken  ill  within  six  hours  with  griping  pains,  thirst,  and  a  sense  of  suffoca- 
tion. The  abdomen  became  swollen,  and  a  profuse  fetid  diarrhcea  came  on.  Delirium  and  death 
occurred  in  all  four.  Several  others  were  affected,  in  some  cases  the  coma  lasting  for  twenty-four 
hours. 

Result.— Death. 

CASE  4. — Orfila,  "  Toxicologic,"  vol.  ii,  p.  433.  Man,  wife,  servant,  and  three  children.  Eat 
Amanita  cilrina. 

Symptoms. — The  wife,  the  servant,  and  oneof  the  children,  had  vomiting  followed  by  deep  coma, 
from  which  they  afterwards  recovered.  The  husband  had  violent  diarrhcea,  and  also  recovered.  The 
other  two  children  had  profound  soma,  and  died. 

Result. — Death  and  recovery. 

CASE  5. — Christison,  p.  925.  Six  persons:  2  adults,  4  children.  Eat  Hypophyllum  sanguineum 
(paddock  stool). 

Symptoms. — Symptoms  set  in  after  periods  varying  from  twelve  to  thirty  hours.  1.  Child  (set.  7)  had 
acute  abdominal  pain  and  swelling;  succeeded  by  coma.  Convulsions  and  death  occurred  in  a  tetanic 
paroxysm.  2.  Child  (set.  10).  Death  in  still  more  violent  convulsions.  3.  Mother  had  vomiting  and 
bloody  stools.  Death  in  thirty-six  hours,  comatose.  4.  Child  died  on  the  third  day,  after  a  relapse, 
with  convulsions.  5.  Child  had  colic  and  delirium,  but  recovered.  6.  Father  had  an  attack  of  dysen- 
tery, was  speechless  for  three  days,  and  recovered,  but  was  not  well  afterwards  for  more  than  a 
year. 

Result. — Death  and  recovery. 

CASE  6.—"  Edinburgh  Medical  and  Surgical  Journal,"  vol.  xlix,  p.  192  (Dr.  Peddie).  (1)  Male: 
adult.    (2)  Male:  set.  13.    Eat  the  Agaricus  procerus. 

Symptoms. — In  thirty  minutes  both  appeared  giddy  as  if  intoxicated,  and  in  one  hour  there  was 
perfect  insensibility.  Sensibility  returned  after  the  useof  stimulants  and  the  stomach-pump.  Con- 
vulsive spasms  came  on,  and  furious  delirium.  The  bowels  were  not  affected,  nor  was  there  any 
pain.     During  sleep  the  pupils  were  contracted,  but  dilated  on  waking. 

Result. — Recovery. 

CASE  7.—"  Medical  Times  and  Gazette,"  November  21,  1868,  p.  536  (Mr.  Taylor,  Emsworth).  Male: 
set.  13. 

Symptoms. — In  ten  or  eleven  hours  after  eating  two  fungi  the  boy  felt  ill,  and  vomited  ;  this  was 
followed  by  purging,  and  pains  in  the  abdomen;  great  tenderness,  constant  vomiting,  thirst,  and 
great  depression.  Death  took  place  in  forty-four  hours  after  eating  ihe  fungi,  and  thirty-four  from 
the  beginning  of  symptoms.     Others  eat  the  same  fungi  and  did  not  suffer. 

Result. — Death. 

Post-mortem. — Left  ventricle  contracted  and  empty ;  lungs  healthy;  stomach  and  small  intestine 
much  injected. 

CASE  8.— Huseman,  "  Jahresbericht,"  1872,  p.  534.  Male:  set.  43.  Female:  set.  5.  Eat  the 
Amanita  panthernia. 

Symptoms.-—  Symptoms  of  faintness,  delirium,  and  nausea  appeared  in  two  hours  and  a  half ;  in 
eleven  hours  stupor  and  abdominal  tenderness.    In  the  child  the  pupils  were  contracted. 

Result. — Recovery. 

CASE  9.— "Lancet,"  October 4,  1873,  p.  501.  Female.  A  female  died  from  poisonous  mushrooms, 
and  the  man  who  gave  them  was  tried  for  murder  at  the  Central  Criminal  Court. 

Result.— Death. 

CASE  10. — "Lancet,"  October  25, 1851,  p.  384.    Two  adults.    Eat  mushrooms  for  dinner. 

Symptoms. — Violent  pains  in  a  few  hours.     Died  in  horrible  agony  the  following  morning. 

Result. — Death. 

CASE  11. — "Lancet,"  September  18,  1852,  p.  273.   Two  persons  eat  some  mushrooms  (?)  for  supper. 

Symptoms. — The  next  morning  they  were  seized  with  violent  symptoms,  and  died  in  great  agony. 

Result. — Death. 

CASE  12.—"  British  Medical  Journal,"  June  27,  1863,  p.  672  (Dr.  Mitchell).    Two  adults. 
Symptoms. — Great  pain  and  distension  in  stomach;  dimness  of  sight ;  no  vomiting  or  purging. 
After  the  action  of  a  good  purge  both  recovered,  but  for  a  time  suffered  from  nervous  twitchings. 
Result. — Recovery. 

CASE  13.— "British  Medical  Journal,"  October  24,  1863,  p.  461  (Mr.  Sadler).  Spores  of  Lycoper- 
don  giganteum  (puff-ball). 

Symptoms.— Violent  symptoms  set  in  in  half  an  hour. 
Result. — Recovery. 

CASE  14.— "Lancet,"  March  29,  1862,  p.  325  (Dr.  O'Connor).    Male  :  set.  7.    Toadstools. 
Symptoms. — Collapse  ;  insensibility  ;  vomiting,  dilated  pupils ;  intense  prostration. 
Result.— Recovery. 

Other  cases  of  Poisoning  by  different  forms  of  Fungi  are  recorded  as  follows  : 

"Guy's  Hospital  Reports,"  1872,  p.  228. 
"Medical  Gazette,"  vol.  xxv,  p.  110. 

"  Medical  Times  and  Gazette,"  October  26,  1861,  p.  443.    (Recovery.) 
"  "  October  18,  1851,  p.  423.    (Mushrooms.) 
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"  British  Medical  Journal,"  January  19,  1861,  p.  78.    (Deaths.) 
"  "  "  September  14,  1861,  p.  288. 

"  "  "  November  30,  1861,  p.  585.    (Nine  cases.) 

"  "  "  August  31,  1861,  p.  239.    (Three  men  died  within  twenty-four  hours 

from  eating  mushrooms.    Convulsions.) 
"  "  "  October  10,  24,  31,  November  21,  December  5, 1874,  pp.  464,  524,  555,  645, 

706. 

17.  GUTTIFEILE. 

Hebradendron  Gambogioides.     (Fig.  30.) 

(Garcinia  Morella.) 

The  gum-resin  of  this  plant,  called  gamboge,  is  a  bright-yellow,  hard, 
brittle  substance.  It  has  no  smell,  and  when  first  put  into  the  mouth  has 
but  little  taste. 

Fig.  30. 


The  gum-resin  (gamboge)  contains  75  to  80  per  cent,  of  a  resin  called 
gambogic  acid  (C20H23O4),  and  from  20  to  25  per  cent,  of  gum. 

The  gum  is  soluble  in  water,  the  resin  remaining  suspended.  The  resin 
is  soluble  in  alcohol,  but  is  reprecipitated  on  adding  water. 

Gamboge  is  an  irritant  poison.  It  forms  an  important  ingredient  of  most 
quack  pills.  One  drachm  has  proved  fatal  to  an  adult,  but  large  doses 
seem  to  have  been  administered  in  some  cases  without  any  bad  effects 
resulting. 

Orfila,  Schubarth,  and  Wigmer  have  experimented  with  it  on  animals. 
Two  drachms  killed  a  sheep,  and  a  drachm  and  a  half  a  dog.  If  it  be 
not  secured  in  the  stomach,  however,  large  doses  can  be  given  without  in- 
jurious results,  because  of  the  free  vomiting  induced.  One  ounce  had  no 
effect  on  a  horse,  but  18  grains  were  found  to  kill  a  rabbit  in  twenty-four 
hours.  Great  inflammatory  action  was  produced  when  the  poison  was  ap- 
plied to  a  wound. 

18.  GRAMINACTLE. 

Lolium  Temulentum. 

(Bearded  Darnel.) 

The  cases  of  poisoning  recorded  with  darnel  have  been  invariably  due 
to  the  accidental  admixture  of  the  seeds  with  wheat.  It  is  stated  that 
chickens  will  eat  darnel  seeds  without  any  injurious  results  being  produced. 
Bley,  of  Bemburg,  has  obtained  from  them  a  bitter  extractive  matter, 
which  proved  fatal  to  a  pigeon. 

The  symptoms  usually  manifested  are  headache,  a  staggering  intoxica- 
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tion,  general  tremors,  paralysis,  great  sleepiness,  impaired  vision,  and 
vomiting. 

Sometimes,  however,  its  action  seems  to  be  entirely  that  of  an  irritant 
poison,  without  any  admixture  of  narcotic  symptoms. 

As  a  rule  patients  recover. 

Case  of  Poisoning  bij  the  Lolium  Temulentum  (Darnel). 

CASE  1. — "Edinburgh  Monthly  Journal,"  August,  1850,  p.  180,  and  Taylor's  "  Medical  Jurispru- 
dence," vol.  ii,  p.  397.  (Dr.  Kingsley.)  Thirty  persons  eat  bread  containing  darnel  seeds  mixed 
accidentally  with  the  rlour  of  which  it  was  made. 

Symptoms. — Giddiness;  symptoms  similar  to  those  of  delirium  tremens;  impaired  vision  ;  great 
prostration  ;  in  some  cases  vomiting. 

Result. — All  recovered  in  twenty-four  hours. 

CASE  2. — C'hristison,  p.  945.     Eighty  persons  at  Sheffield  attacked  after  eating  oatmeal,  believed 
to  contain  darnel. 
Symptoms. — Great  agitation  of  limbs;  confusion  of  sight;  dilated  pupils;  convulsions  in  two  cases. 
Result. — All  recovered  in  twelve  hours. 

CASE  3. — Christison,  p.  945.  A  farmer,  his  wife,  and  a  servant  eat  bread  made  of  flour  contain- 
ing 1  part  wheat  and  5  parts  darnel  seed. 

Symptoms. — All  were  violently  affected  with  vomiting  and  purging  ;  both  the  farmer  and  the  ser- 
vant died  as  if  from  colic  ;  the  wife  recovered. 

Result. — Two  died.    One  recovered. 

19.  LAURACE.E. 

Camphora  Officinarum.     Camphor  (C10H16O). 
(Common  or  Laurel  Camphor.) 

(There  is  another  variety  called  Borneo  Camphor  (C10HlsO)  obtained 
from  the  Dryobalannps  aromatica.     It  is  heavier  than  water.) 

Camphor  floats  in  water  (sp.  gr.  0.98).  It  is  a  colorless,  transparent, 
crystalline  solid,  and  has  a  cool  pungent  taste.  It  readily  and  completely 
sublimes  by  heat. 

It  is  slightly  soluble  in  water  (forty  grains  per  gallon),  its  solubility 
being  increased  by  the  addition  of  tincture  of  myrrh.  It  is  very  soluble 
in  alcohol,  but  the  camphor  is  thrown  down  when  water  is  added  to  the 
solution.  It  is  also  soluble  in  ether  and  chloroform,  and  in  the  fixed  and 
volatile  oils. 

Camphor  is  a  concrete  volatile  oil.  Nitric  acid  changes  it  to  camphoric 
acid. 

Symptoms — Dose. 

The  ordinary  effects  of  au  overdose  of  camphor  are  giddiness  with  im- 
perfect sight,  cramps,  numbness  of  the  extremities,  apparent  intoxication, 
difficulty  of  breathing,  thirst,  and  sometimes  convulsions.  Recovery  is 
generally  preceded  by  a  long  deep  sleep,  during  which  there  is  profuse 
perspiration,  the  patient  waking  up  in  a  state  of  intense  exhaustion. 

If  the  poison  has  been  given  in  solid  pieces  we  may  expect  to  meet  with 
the  general  symptoms  of  an  irritant  poison.  Usually  the  odorof  camphor 
will  be  detected  in  the  breath. 

In  nearly  all  cases  recovery  is  recorded.  Thirty  grains  have  proved  fatal 
in  seven  hours  to  a  child  one  and  a  half  years  old.  Severe  effects  have 
apparently  resulted  from  small  doses  (Dr.  Johnson),  although  it  is  recorded 
that  doses  of  ninety  grains,  repeated  four  times  daily,  have  been  taken 
without  bad  results  (Christison). 

Post-mortem  Appearances. 
The  membranes  of  the  brain  are  usually  found  to  be  injected,  and  the 
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stomach  and  bowels  inflamed,  with  considerable  congestion  of  the  genito- 
urinary tract. 

Experiments  on  Animals. 

From  the  experiments  of  Orfila  and  Scudery  we  learn  that  when  cam- 
phor was  given  to  dogs  in  solution,  tetanic  convulsions,  accompanied  by 
a  wild  active  delirium  were  produced.  Camphor  fumes  were  given  off  by 
the  mouth.  An  intense  coma  generally  succeeded,  and  after  this,  death 
was  rapid.  When  the  camphor  was  administered  in  solid  pieces,  no  con- 
vulsions were  produced,  whilst  death  was  slow,  and  resulted  chiefly  from 
inflammation  of  the  stomach  and  alimentary  canal.  Twenty  grains  dis- 
solved in  olive  oil  and  injected  into  the  jugular  vein,  killed  a  dog  in  ten 
minutes  (Orfila). 

After  death  a  smell  of  camphor  was  noticeable  throughout  the  whole 
body.  The  genito-urinary  tract  was  very  congested.  ^Yhen  solid  camphor 
had  been  given,  great  inflammation  was  found  in  the  stomach  and  intes- 
tines. Arterial  blood  was  found  in  the  left  side  of  the  heart,  and  cam- 
phor was  detected  in  the  blood  itself  (Lebukchner). 

Treatment. 

The  treatment  must  consist  mainly  in  the  administration  of  emetics  (for 
to  get  rid  of  the  poison  is  the  first  thing  to  be  done),  and  after  this  a  full 
dose  of  castor  oil. 

In  conducting  a  medico  legal  inquiry,  carefully  examine  all  parts  for 
the  peculiar  camphor  odor,  and  also  search  for  undissolved  portions  of  the 
poison,  which  are  not  unlikely  to  be  present  because  of  its  imperfect  solu- 
bility. The  solid  contents  should  then  be  acted  upon  with  strong  alcohol 
and  filtered,  when,  on  the  addition  of  water  to  the  alcoholic  solution,  the 
camphor  will  be  precipitated,  and  may  be  recognized  by  its  smell  and  gen- 
eral characters. 

Cases  of  Poisoning  with  Camphor. 

CASE  1. — Christison,  p.  909.    Male  adult.    gss.  used  as  an  injection. 

Symptoms. — Uneasiness  set  in  in  a  few  minutes  ;  considerable   weakness  and   numbness  remained 
for  some  time. 
Result. — Recovery. 

CASE  2. — Christison,  p.  910  (Dr.  Eickhorn).  Male  adult.  5ij  taken  in  small  doses  during  three 
hours. 

Symptoms. — Heat;  palpitation;  pleasant  intoxication;  sleep  and  perspiration;  no  bad  results  fol- 
lowed except  debility. 

Result. — Recovery. 

CASE  3.— Christison,  p.  910  (Wendt,  of  Breslau).    Male  adult.    160  grs.  in  solution  in  alcohol. 

Symptoms. — No  vomiting.  The  patient  was  a  drunkard;  great  pain  in  the  stomach  ;  giddiness; 
some  delirium  ;  a  difficulty  of  passing  water  remained  for  some  days. 

Result. — Recovery. 

CASE  4. — "Lancet,"  Sep.  24, 1S42  (Mr.  Hallett).  Female  adult.  Twenty  grains  in  spirit  with  tinc- 
ture of  myrrh. 

Symptoms. — Immediate  intoxication;  delirium;  occasional  loss  of  sight;  pupils  natural;  numb- 
ness of  extremities ;  no  pain.  She  got  much  better  under  treatment,  but  had  a  relapse  alter  twenty- 
four  hours  from  which  she  recovered,  with  occasional  attacks  of  dyspnoea. 

Result. — Recovery. 

CASE  5.— "Lancet,"  Nov.  22,  1873,  p.  740  (Dr.  G.  Johnsonl.  Female:  set.  20.  Twenty-five  drops  of 
Epps's  Concentrated  Solution  t=  3j  of  camphor  to  Sss.  alcohol). 

Symptoms. — Violent  convulsions;  foaming  at  mouth;  bloody  vomiting  and  severe  pain  came  on 
very  soon  ;  partial  paralysis  continued  for  several  days,  and  nervous  symptoms  for  six  months. 

Result. — Recovery. 

CASE  6.—"  Lancet,"  Nov.  22,  1873,  p.  740  (Dr.  G.  Johnson).  Male  adult.  5m.  of  above  solution 
taken  every  five  minutes  for  one  hour. 

Symptoms. — Intense  headache  and  extreme  prostration,  preventing  him  doing  his  work  for  two 
months. 

Result. — Recovery.  ' 
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CASE  7.— "Lancet,"  Nov.  22,  1873,  p.  740  (Dr.  G.  Johnson).  Female:  set.  19.  A  teaspoonful  of 
above  solution. 

Symptom*. — Coma ;  lasting  for  several  days. 

Result. — Recovery. 

CASE  8— "Berliner  Klin.  Woch  en  sell  rift,"  Sept.  1,  1873  (Dr.  Klingelhoffer).  Female  adult.  Thirty 
grains. 

Symptoms. — Immediate  giddiness;  intense  pain;  tremors;  camphorous  odor  of  breath. 

Result. — Recovery. 

CASE  9.— "British  Medical  Journal,"  Dee. 6, 1873,  p.  67  (Dr.  Allbutt).  Male:  xt.  28.  About  twenty 
drops  of  homoeopathic  solution. 

Symptoms. — Great  giddiness  ;  headache  ;  nausea ;  considerable  lethargy  ;  recovery. 

Result. — Recovery. 

CASE  10.— "Bull,  de  Ther.,"  vol.  Ixxvi,  p.  379.     Child.    Twenty-six  grains. 

Symptoms. — Twitehings  of  countenance;  efforts  at  vomiting;  cold  perspiration;  convulsions; 
stupor  and  retention  of  urine  (coft'ee  administered). 

Result. — Recovery  in  six  hours. 

CASE  11.— "Medical  Times  and  Gazette,"  June  25,  1859,  p.  658  (Dr.  Braithwaite).  Male.  Large 
dose  (about  thirty  grains)  for  gleet. 

Symptoms. — Furious  delirium  in  about  one  hour;  pupils  dilated;  symptoms  aggravated  when  a 
light  was  brought  near  the  patient,  in  twenty  minutes  became  very  quiet,  but  muttered  incohe- 
rently.   In  four  hours  and  a  half  afterwards  he  was  well. 

Result. — Recovery. 

CASE  12.—"  Medical  Times  and  Gazette,"  Dec.  18,  1858,  p.  615.  Male.  Over  two  hundred  grains 
taken  every  morning  fasting. 

Symptoms. — No  effect  until  the  fourth  day,  when  gastric  pains  set  in.  On  the  fifth  day  he  doubled 
the  dose,  and  took  one  at  night  as  well  as  one  in  the  morning.  Intense  pain  in  the  head  came  on; 
appeared  intoxicated;  became  insensible;  after  an  emetic  sensibility  returned;  he  then  slept  for 
twenty-four  hours  and  woke  up  well. 

Result. — Recovery. 

CASE  13.— "British  Medical  Journal,"  Feb  2,  1867.    Male:  set.  20.    Camphorated  oil. 

Symptoms. — Became  insensible  in  two  hours  and  a  half;  opisthotonos;  (ipecacuanha  and  cold  ap- 
plications to  the  head  were  used). 

Result. — Recovery. 

CASE  14.— Guy's  "Forensic  Med.,"  p.  519.    Male  adult.    Twenty  grains  in  spirit. 

Symptoms. — Immediate  giddiness  ;  fits  of  laughter  ;  cramp;  loss  of  voice;  great  debility. 

Result. — Recovery. 

CASE  15. — "British  Medical  Journal,"  March  14,1863.  Mt.  fifteen  months.  A  teaspoonfil  of 
camphorated  oil. 

Symptoms. — Convulsions  and  vomiting. 

Result. — Death  in  thirteen  hours. 

CASE  16.— "  Journal  de  Chimie  Medicale,"  1850,  p.  507.  Three  children.  JEt.  3,  5,  1%.  Thirty 
grains  to  each  child. 

Symptoms. — Delirium;  great  thirst;  vomiting,  purging,  and  convulsions. 

Result. — Two  children  recovered.    The  youngest  died  in  seven  hours  ;  comatose. 

CASE  17.— "Medical  Gazette,"  vol.  ii,  p.  772.    Male.     5ij. 

Symptoms. — Exhilaration;  profound  sleep;  profuse  perspiration  during  sleep;  and  great  exhaus- 
tion afterwards. 

Result. — Recovery. 

CASE  18— Christison.p.  909.    Male.     5ij. 

Symptoms. — Very  languid  and  restless  after  twenty  minutes;  in  one  hour  became  confused  and 
giddy;  at  last  lost  consciousness,  and  convulsions  set  in;  (an  emetic  was  administered,  which 
brought  away  nearly  all  the  camphor.) 

Result. — Recovery. 

See  also  other  Cases  of  Poisoning  by  Camphor  as  follows  : 

'* Medical  Times,"   July  11,  1846,  p.  285.    Male:  set.  20.    5ij  of  camphor. 
"Medical  Gazette,"  vol.  xlviii,  p.  552.    5j  used  as  an  enema. 

20.  LEGUMINOSJ3. 

Arachis  Hypogcea. 
(Ground  Nut — Derma  Nut — Munduli.) 

This  nut,  which  conies  from  the  West  Coast  of  Africa,  is  shaped  like  an 
hourglass,  reticulated  externally,  and  contains  two  brown  beans. 

It  is  recorded  ("  Lancet,"    July  19,  1873)  that  they  sometimes  prove 
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dangerous, — vomiting,  diarrhoea,  drowsiness,  and  dilated  piipils  being  pro- 
duced.    The  authors  believe  that  these  nuts  are  perfectly  harmless. 

Cytisus  Laburnum. 
(Laburnum.) 

All  parts  of  the  plant — wood,  bark,  leaves,  flowers,  pods,  and  seeds — 
act  as  narcotico-acrid  poisons.  Its  activity  is  due  to  the  alkaloid  "  cytisin," 
which  is  said  to  be  the  active  principle  of  the  Australian  or  Persian  insect- 
powder.     It  has  no  well-marked  chemical  properties. 

The  decoction  of  laburnum  bark  turns  olive-green  when  acted  upon 
with  a  persalt  of  iron. 

The  symptoms  produced  by  it  usually  set  in  rapidly.  Purging,  vomit- 
ing, extreme  restlessness,  afterwards  drowsiness  and  insensibility,  with  con- 
vulsive twitchings,  are  commonly  recorded.  Death  has  occurred  from  the 
seeds  in  six  days,  and  from  the  bark  in  thirteen  hours. 

Christison  found  that  twenty  to  seventy  grains  of  the  dried  bark  caused 
vomiting  in  a  dog,  and  that  an  infusion  of  one  drachm,  given  to  a  rabbit, 
caused  tetanic  convulsions,  emprosthotonos  and  opisthotonos  alternating. 

Cases  of  Poisoning  by  Laburnum  [wood,  bark,  flowers,  seeds,  root). 
(I.)  SEEDS. 

CASE  1.— "  British  Medical  Journal,"  January  22,  1870,  p.  79  (Mr.  Wheelhouse).  Female  :  set.  5%. 
Laburnum  seeds.    Eaten  during  three  days. 

Symptoms. — Symptoms  of  irritant  poisoning ;  intellect  clear ;  after  a  time  there  was  slight  drowsi- 
ness; extreme  restlessness  continued  for  three  days,  when  she  seemed  to  get  better,  but  after  two 
days  more  she  became  worse,  the  terrible  restlessness  being  the  most  marked  symptom. 

Result. — Death  in  six  days. 

CASE  2.— "Medical  Times  and  Gazette,"  September  13,  1862,  p.  293  (Dr.  Ussher),  "Pharmaceu- 
tical Journal,"  October  1852,  p.  185.  Male:  set.  11.  Male:  set.  12.  Cake  flavored  with  laburnum 
seeds. 

Symptoms. — In  one  case  there  was  vomiting,  pain,  muscular  twitchings,  dilated  pupils,  but  no  head- 
ache ;  clammy  perspirations  ;  became  very  sleepy  and  very  cold ;  symptoms  set  in  in  from  thirty  to 
forty-five  minutes. 

Result. — Recovery. 

CASE  3.— Christison,  p.  947  (Dr.  Traill).    2  seeds. 

Symptoms. — Insensibility  ;  coldness  of  body  ;  free  vomiting  was  induced,  and  the  next  day  the 
child  was  well. 

Result. — Recovery. 

CASE  4— Christison,  p.  947  (Dr.  Traill).    Boy.    Seeds. 

Symptoms. — Complete  insensibility;  feeble  pulse,  and  froth  at  mouth;  (an  emetic  was  given). 

Result. — Recovery. 

CASE  5.— Christison,  p. 947  (Dr.  Bigsby).    Female:  child.    Seeds. 
Symptoms. — Vomiting;  purging;  recovery  in  forty-eight  hours. 
Result. — Recovery. 

CASE  6.— Christison,  p.  947  (Dr.  Annan).    Boy.    Seeds. 

Symptoms. — Vomiting  and  drowsiness.     For  a  month  suffered  from  vomiting  and  diarrhoea. 

Result. — Recovery. 

CASE  7.— "Lancet,"  September  18,  1869.    Female  :  child.    The  seeds. 
Symptoms. — Great  pain. 
Result. — Death. 

CASE  8.—"  Lancet,"  January  9,  1841,  p.  52  (Mr.  Bonney).  (11  cases.)  (1)  Male  :  set.  9.  1  seed.  (2) 
Male:  set.  9.  1  seed.  (3)  Male:  set.  9.  4  seeds.  (4)  Male:  set.  8.  4  seeds.  (5)  Male :  set.  6.  5 seeds. 
(6)  Male:  set.  9.  1  seed.  (7)  Male-  set.  9.  5  seeds.  (8)  Male:  set.  8.  1  seed.  (9)  Male:  set.  7.  1 
seed.    (10)  Male  :  set- 8.    1  seed.    (11)  Male:  set.  7.    1  seed. 

Symptoms. — Nos.  9.  10,  and  11  scarcely  suffered  at  all.  No.  8  vomited  and  was  soon  well.  No.  2  had 
well-marked  dilated  pupils.  Nos.  7  and  8  vomited  and  were  purged.  Nos.  1  and  2  sleeplessness.  Nos. 
4  and  5  a  combination  of  all  the  symptoms.  In  the  remainder  there  was  merely  nausea  and  feeble- 
ness of  pulse. 

Result. — Reco  v  ery . 
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CASE  9.—"  Lancet,"  November  1,  185G,  p.  497.    Seeds. 

Symptoms. — Twelve  children  at  Otley  (Yorkshire)  were  seized  with  rigidity  of  limbs  from  swal- 
lowing the  seeds. 

Result. — Recovery. 

CASE  10.—"  Lancet,"  September  16,  1871,  vol.  ii,  p.  396  (Mr.  Wilson).    Male :  set.  4.    10  seeds. 

Symptoms. — Vomiting  in  half  an  hour;  in  two  hours  drowsiness  and  convulsions;  pupils  largely 
diluted  ;  pulse  small;  body  cold  ;  recovered  the  next  day. 

Result. — Recovery. 

(II.)    BARK. 

CASE  11.— "Lancet,"  January  11,  1868,  p.  45,  January  18,  1868,  p.  86  (Mr.  Wilson).  Male:  ret.  6. 
From  chewing  bark  of  laburnum. 

Symptoms. — In  about  six  hours  symptoms  of  irritant  poisoning  set  in  ;  constant  vomiting;  slept 
between  attacks  of  sickness;  a  fit  came  on  before  death,  which  occurred  about  thirteen  hours  after 
chewing  the  bark  of  the  tree. 

Result. — Death  in  thirteen  hours. 

Post-mortem.— Jaws  clenched  ;  pupils  dilated  ;  no  inflammation  apparent  in  the  stomach,  or  in  two- 
thirds  of  the  duodenum,  or  in  the  large  intestines,  hut  from  the  lower  part  of  the  duodenum  to  the 
end  of  the  ileum  the  inflammation  was  intense;  blood  fluid;  lungs,  heart,  and  brain  healthy  ;  none 
of  the  poison  was  found,  as  no  doubt  it  had  all  been  vomited. 

CASE  12. — "Edinburgh  Medical  and  Surgical  Journal,"  October,  1843  (SirR.  Christison).  Female. 
Some  of  the  bark  given  by  a  young  man  in  broth  to  a  fellow-servant. 

Symptoms. — Vomitintr  in  five  minutes,  and  continued  for  thirty-six  hours,  with  pain,  shivering, 
and  purging.  These  last  symptoms  continued  more  or  less  foreight  months;  at  this  time  there  was 
gastro-intestinal  irritation;  purging;  bloody  evacuations.    She  recovered  eventually. 

Result. — Recovery. 

CASE  13.— "Lancet,"  1870,  p.  \%l  (Mr.  Tinley,  Whitby).  Female:  Eet.  18.    Sucked  apiece  of  bark. 

Symptoms. — Felt  unwell  in  half  an  hour.  Next  day  there  was  pain,  nausea,  and  thirst;  dilated 
pupils;  sense  of  fainting  and  exhaustion  ;  no  purging;  recovered  in  fourteen  days. 

Result. — Recovery. 

(III.)    FLOWERS. 

CASE  14.— "Guy's  Hospital  Reports,"  October,  1850,  p.  219.    JEt.  3.     12  lahurnum  flowers. 

Symptoms. — Sickness  aud  pain  in  fifteen  minutes;  free  vomiting  of  the  flowers;  no  purging. 

Result. — Recovery. 

CASE  15. — "Medical  and  Physiological  Journal,"  vol.  Ixii,  p.  86  (Mr.  North).  Female:  set.  4. 
Flowers. 

Symptoms. — Convulsive  twitchings  of  muscles  of  the  face;  cold  skin;  laborious  respiration  at- 
tempts to  vomit;  (vomiting  induced  by  emetics). 

Result. — Recovery. 

(IV.)    PODS. 

CASE  16— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  444  (Mr.  Rake).  Two  children.  Mt.  2; 
set.  3.     Laburnum  pods. 

Symptoms. — Turned  very  pale,  with  slow  pulse ;  pupils  natural.  Vomiting,  when  the  seeds  were 
ejected. 

Result. — Recovery . 

(V. )  ROOT. 

CASE  17.— "Medical  Times  and  Gazette,"  January  3, 1857,  p.  7  (Dr.  L.  Ssdgwick).  Male:  eet.  8. 
The  root  eaten  by  mistake  for  liquorice. 

Symptom*. — The  boy  vomited  in  one  hour  and  a  quarter;  great  giddiness  and  prostration;  no 
pain,  convulsions,  or  headache. 

Result. — Recovery. 

CASE  18.— "Medical  Times  and  Gazette,"  January  3,  1857,  p.  7  (Dr.  L.  Sedgwick).  Female:  set.  10. 
The  root  eaten  by  mistake  for  liquorice. 

Symptoms. — The  girl  had  taken  three  times  as  much  as  the  boy  (in  case  No.  17).  In  one  hour 
vomiting  and  great  prostration  set  in  ;  giddiness  and  drowsiness  ;  no  headache  or  convulsions. 

Result. — Recovery. 

See  for  other  cases  of  Poisoning  by  Laburnum  as  follows  : 

"  British  Medical  Journal,"  October  10,  1863,  p.  408.     Death. 
"  British  Medical  Journal,"  July  21,  I860,  p.  86.     Death. 

Physostigma  venenosum.     (Fig.  31.) 

(The  Ordeal  Bean — Calabar  Bean.) 

The  Calabar  bean  is  sent  to  this  country  from  Western  Africa.  It  is 
known  as  the  Ordeal  bean,  from  the  circumstance  that  the  African  natives 
compel  people  accused  of  witchcraft  to  drink  a  decoction  of  the  bean,  in 
the  belief  that  if  they  are  innocent,  it  will  be  vomited,  but  that  if  guilty, 
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Fig.  31. 


the  poison  will  be  retained,  and  cause  death.    ("  British  Medical  Journal," 
October  19,  1867,  p.  341.) 

Its  use  is  almost  confined  to  ophthalmic  surgeons  for  effecting  contrac- 
tion of  the  pupil. 

The  bean,  which  is  somewhat 
thicker  than  our  garden  bean,  is 
about  one  to  one  and  a  half  in- 
ches long,  and  a  half  to  three- 
fourths  of  an  inch  wide,  and 
weighs  from  90  to  120  grains. 
It  consists  of  two  distinct  parts : 
(1)  The  outer  shell,  which  is 
hard,  brittle,  and  claret-colored, 
weighing  from  60  to  70  grains ; 
and,  (2),  the  kernel,  which  is 
white,  without  smell  or  taste,  and 
weighing  from  30  to  50  grains. 
Touched  with  nitric  acid,  it  be- 
comes orange,  and  with  per- 
chloride  of  iron,  brown.  This 
white  portion  is  the  active  part 
of  the  bean,  its  activity  being 
due  to  an  alkaloid,  called  Phy- 
sostigmin.  About  2.7  per  cent, 
of  the  bean  is  soluble  in  alcohol, 
the  undissolved  portion  being 
physiologically  inert. 


It  is  a  colorless, 
Bentley  and  Red- 


Physostigmia. 
(Physostigmin — Eserin — Eserina.) 

This  alkaloid  exists  exclusively  in  the  cotyledons, 
crystalline  solid,  somewhat  bitter,  and  without  smell, 
wood  state  that  it  is  a  yellowish-brown  or  red  amorphous  body. 

Water  dissolves  it  very  slightly,  but  it  is  freely  soluble  in  alcohol,  ether, 
chloroform,  or  benzol.  It  forms  salts  with  acids.  Its  reactions  are  as 
follows : 

(a)  Its  solution  in  water,  after  caustic  soda  or  potash  has  been  added, 
will,  upon  exposure  to  air,  change  in  color  to  a  green  or  blue. 

(/?)  A  red  color  is  produced,  on  adding  to  the  solution  ether  bromine- 
water,  or  bromine  in  bromide  of  potassium  (Dragendorff). 

(y)  It  is  stated  that  the  nascent  oxygen  tests  produce  somewhat  similar 
results  to  those  of  strychnia  (Dr.  J.  B.  Edwards).  This  statement,  how- 
ever, requires  further  investigation.  Of  all  tests  for  Physostigmia,  or  for 
the  Calabar  bean,  the  physiological  test  is  by  far  the  most  delicate  and 
important.  The  merest  trace  dropped  into  the  eye  of  a  rabbit  causes  con- 
traction of  the  pupil  in  from  ten  to  fifteen  minutes. 

Experiments  on  Animals. 

For  these  we  are  indebted  mainly  to  Dr.  Fraser  ("  Edinburgh  Royal 
Society  Transactions,"  vol.  xxiv),  and  to  Sir  R.  Christison  ("  Pharma- 
ceutical Journal,"  1855,  p.  474).  Christison  found  that  twenty -one  grains 
of  the  powder  given  to  a  dog  produced  great  and  immediate  weakness, 
paralysis  after  about  four  minutes,  and  death  in  five.     Slight  muscular 
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twitching  was  observed.  In  a  second  case,  two  grains  of  the  alcoholic  ex- 
tract produced  immediate  weakness,  paralysis  in  two  minutes,  and  death 
in  three. 

Fraser  has  examined  the  symptoms  produced  by  the  poison  with  great 
minuteness.  He  fiuds  it  proves  fatal  to  every  animal  except  the  Esere 
moth. 

A  large  dose  produces  instantaneous  paralysis  of  the  hind  legs,  contracted 
pupils,  increased  secretion  from  the  mouth  and  nose,  whilst  an  absence  of 
reflex  action  is  noticeable.  The  paralysis  spreads  rapidly  to  the  muscles 
of  respiration,  and  the  animal  dies  quickly.  After  death  the  pupils 
dilate. 

A  smaller,  but  fatal  dose,  produces  at  first  a  slight  tremor  of  the  hind 
legs,  passing  on  to  complete  paralysis.  The  urine  and  faeces  pass  involun- 
tarily. The  pupils  conti'act,  and  frothy  mucus  flows  from  the  mouth.  The 
animal  remains  conscious;  but  reflex  action  seems  entirely  gone.  Muscular 
twitchings  have  been  generally  noticed,  amounting  at  times  almost  to 
convulsions.  The  breathing  before  death  becomes  stertorous  aud  gasping. 
The  pupils  dilate  after  death. 

It  has  been  noticed  with  large  doses  (except  they  are  very  excessive, 
when  actual  cardiac  paralysis  may  be  produced)  that  the  heart  retains  its 
irritability  for  some  time  after  death,  whilst  after  poisoning  by  moderate 
doses  the  muscles  contract  when  cut,  and  the  vermicular  action  of  the 
intestines  continues  for  some  time.     The  lungs  are  invariably  gorged. 

These  experiments  prove  that  the  Calabar  been  belongs  to  the  same 
class  as  conium,  aud  kills  by  apucea.  It  will  be  noted  that,  physiologically, 
it  has  a  strictly  reverse  action  to  strychnia;  strychnia  being  a  true  spinal 
excitant,  and  Calabar  bean  a  direct  spinal  depressant.  For  this  reason 
the  Calabar  bean  has  been  given  in  tetanus. 

Symptoms. 

For  our  knowledge  of  symptoms  we  are  mainly  indebted  to  some 
dangerous  experiments  made  by  Sir  R.  Christison  on  himself.  On  taking 
six  grains  of  the  seed,  he  states  that  he  felt  no  effect,  except  a  little 
numbness;  but  that  when  he  ventured  on  twelve  grains,  he  felt  giddy  aud 
drowsy  after  twenty  minutes.  He  then  took  an  emetic;  but  although  it 
acted  freely,  the  giddiness  increased,  and  was  accompanied  by  extreme 
faintness  and  prostratiou.  The  heart  was  feeble  and  irregular,  but  he 
suffered  neither  pain,  numbness,  nor  pricking.  The  mind  was  perfectly 
clear.  With  stimulants  Sir  Robert  got  better,  and  was  able  to  move 
about  a  little  ;  but  after  a  time,  feeling  a  desire  to  sleep,  he  was  allowed 
to  doze  for  two  hours.  The  sleep  he  describes  as  "  conscious  sleep  ;  "  so 
much  so,  that  upon  awaking,  he  did  not  know  he  had  been  asleep  at  all. 
Next  day  he  felt  quite  well. 

The  symptoms  of  a  poisonous  dose  may  be  thus  stated  :  First,  there  is 
giddiness,  passing  on  to  paralysis  of  the  voluntary  muscles.  Often  there 
are  muscular  twitches  of  a  convulsive  nature,  and  invariably  contraction 
of  the  pupil,  preceded  by  myopia.  The  mind  is  generally  clear.  At  last, 
if  the  case  ends  fatally,  the  respiratory  muscles  become  affected,  and  the 
person  dies  asphyxiated. 

Respecting  the  contraction  of  the  pupils,  Bouchardat  found  that  one 
drop  of  the  extract  applied  to  the  eye  of  an  animal  produced  contraction 
of  the  pupil  in  from  ten  to  fifteen  minutes.  Aud  this  will  be  the  great 
diagnostic  symptom,  distinguishing  the  action  of  the  jDoison  from  that  of 
atropia,  conia,  daturia,  or  hyoscyamus. 

"La  France  Medicale  "states  that  M.  Bouchat  has  given  it  in  doses  of 
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two  to  five  milligrammes  (=  ■§-$  to  Jg  of  a  grain)  437  times,  either  by  mouth, 
or  subcutaneously,  in  cases  of  chorea  occurring  in  young  girls,  aged  eight 
to  twelve  years.  He  finds  that  the  disease  requires  ten  days'  treatment 
on  an  average  by  this  method.  The  larger  dose  (administered  subcutaue- 
ously) produced  pain,  tendency  to  cry,  desire  to  vomit  hindered  by  the 
almost  complete  paralysis  of  the  diaphragm,  sweating,  cramps,  and  loss  of 
muscular  power,  without  any  affection  of  sensation  or  intelligence.  The 
choreic  movements  were  checked,  and  never  recurred  so  violently.  These 
symptoms  lasted  about  three  hours.  Neither  contraction  of  the  pupils 
nor  the  convulsions  noticed  in  animals  were  observed.  Although  the  pupils 
were  carefully  noted,  they  were  only  found  to  be  small  in  two  cases.  Small 
doses  produced  vomiting,  but  the  paralysis  of  the  diaphragm,  etc.,  was  less 
marked.  About  3]-  of  a  grain  seems  a  useful  dose  for  a  child  of  ten  or 
twelve  years  (==  3  milligrammes),  and  may  be  given  twice  or  three  times 
in  the  course  of  the  twenty-four  hours. 

As  regards  the  state  of  the  pupils,  see  the  note  to  Morphia  (apropos  of 
the  celebrated  "Affaire  Castaiug"). 

Six  of  the  beans  have  proved  fatal  to  a  boy  aged  six. 

Treatment. 
Emetics  and  the  stomach-pump  must  be  used.  From  their  antagonistic 
action  it  has  been  recommended  to  inject  one-thirtieth  of  a  grain  of  atropia 
hypodermically,  gradually  increasing  the  dose,  until  dilatation  of  the  pupils 
is  induced.  So  far  as  the  pupil  is  concerned,  of  course  there  is  a  direct 
antagonism  between  these  two  bodies  ;  but  we  do  not  consider  that  such 
treatment  is  allowable- 
Cases  of  Poisoning  with  the  Calabar  Bean. 

CASE  1— "  Lancet,"  Aug.  27,  1864,  p.  245,  "  Medical  Times  and  Gazette,"  Aug.  15  and  20,  1864. 
Seventy  children  in  Liverpool  eat  some  beans  which  had  been  swept  up  in  a  ship  that  had  come 
from  Africa.     One  boy,  ret.  6,  who  had  eaten  six  beans,  died. 

Symptoms. — There  was  pain  ;  vomiting ;  staggering  as  if  intoxicated,  and  contracted  pupils. 

Result. — Death. 

CASE  2.—"  Edinburgh  Monthly  Journal,"  1864,  p.  193.  Mt.&.    Eat  the  kernel  of  one  nut. 

Symptoms. — Sickness  in  forty  minutes;  sleepiness;  hands  powerless;  staggering;  pain  in  stomach  ; 
pupils  contracted.    Recovered  on  third  day. 

Result. — Recovery. 

CASE  3.—"  Edinburgh  Monthly  Journal,"  1864,  p.  193.    JEt.  3.    Eat  the  kernel  of  one  nut. 

Symptoms.— Sleepiness,  depression,  and  pain  in  the  abdomen  ;  pupils  and  pulse  natural ;  purging. 
Recovered  on  third  day. 

Result. — Recovery. 

21.  LILIACE^. 

Aloe  vulgaris,  etc. 
(Barbadoes  and  other  Aloes.) 

"Aloes"  is  the  inspissated  juice  issuing  from  the  cut  leaves  of  the  dif- 
ferent species.  "  Barbadoes  aloes"  has  a  dull-brown  color,  a  bitter  taste, 
and  a  nauseous  odor;  "  Socotrlne  aloes"  has  a  bright-red  color,  a  bitter 
taste,  and  a  faint,  but  somewhat  agreeable  odor. 

Aloes  is  an  ingredient  of  most  quack  pills ;  as,  e.  g.,  "  Morrison's  Pills  ;"* 
as  well  as  of  "the  Holy  Bitter"  ("  Hiera  Picra,"  or  "aloetic  powder"), 
which  consists  of  four  parts  of  aloes,  and  one  of  canella  bark.  The  hiera 
picra  has  been  usually  taken  for  the  purpose  of  effecting  abortion.  (Reg. 
v.  White,  Aylesbury  Assizes,  1857.)  The  aloes  is  the  chief  ingredient  that 
possibly  may  act  on  the  uterus,  not,  however,  by  any  specific  influence,  but 
by  its  action  upon  the  lower  bowel,  and  the  general  upset  that  it  causes  to 
the  constitution. 

*  Fatal  cases  said  to  be  produced  by  Morrison's  Pills  are  recorded  ("  Lancet" 
Sept.  8,  1838,  p.  846;  July  20,   1830,  p.  635). 
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Aloes  dissolves  in  spirit,  crystals  after  a  time  being  precipitated. 
In  all  varieties  the  active  principle  of  the  drug  is — 

Aloin  (C;)4H36OuH20). 

Aloin  is  a  neutral  body,  and  is  found  in  that  portion  of  the  aloes  which 
is  soluble  in  water. 

It  crystallizes  in  the  form  of  needles. 

It  is  a  glucoside.  By  the  action  of  acid,  glucose  and  aloetic  acid  is  formed. 
A  second  glucoside  is  also  present  in  that  portion  of  the  aloes  "which  is 
insoluble  in  water. 

Cold  sulphuric  acid  turns  it  yellow,  the  color  changing  to  green  when 
warmed.  Nitric  acid  turns  it  orange,  polychromic  and  other  acids  being 
formed. 

Aloes  also  contains  a  resin,  which,  unlike  most  resins,  is  soluble  in  boil- 
ing water.     It  is  probably  oxidized  aloin. 

There  is  also  an  acid  present  (aloetic  acid),  which  strikes  an  olive-brown 
with  persalts  of  iron. 

Aloes  is  an  irritant  poison,  and  acts  as  a  drastic  purgative.  Death  will 
be  due  mainly  to  exhaustion  by  excessive  purging. 

Case  of  Poisoning  by  Aloes. 
CASE  1. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  325.    (Occurred  in  Germany.)    Female: 
set.  43.    5ij  of  powdered  aloes. 
Symptoms.    Violent  purging  and  death. 
Result. — Death  in  twelve  hours. 
Post-mortem. — Stomach  and  the  small  intestines  extensively  inflamed. 

Squilla  Maritima. 
(Squill.) 

The  squill  is  a  narcotico-acrid  poison.  It  contains,  according  to  Lan- 
derer,  an  active  alkaloidal  principle,  called  ScilUtint  one  grain  of  which  is 
said  to  have  killed  a  dog.  Orfila  found  that  2?  ounces  of  the  fresh  root, 
secured  in  the  stomach  of  a  dog,  killed  it  in  two  hours,  death  occurring  in 
a  fit  of  tetanus.  Coma,  dilated  pupils,  and  general  convulsions  were  also 
noticed.  Thirty-six  grains  injected  into  the  jugular  vein  killed  a  dog  in 
sixteen  hours.  Christison  records  bad  effects  being  produced  with  one- 
quarter  of  an  ounce  of  the  syrup  of  squills. 

Both  the  powdered  root  and  the  extract  have  caused  death. 

Cases  of  Poisoning  by  Squill. 

CASE  1. — "Toxicologic  Gen.,"  vol.  ii,  p.  202  (Lange).    Female:  adult.    A  spoonful  of  powdered 
root  taken  to  cure  tympanitis. 
Symptoms. — Immediate  pain  ;  convulsions. 
Result. — Death. 
Post-mortem. — Stomach  inflamed,  and  in  some  parts  eroded. 

CASE  2.— "Journal  de  Chimie  Medicale,"  1842,  p.  651 ;  and  "  Medical  Times,"  Oct.  29,  1842,  p.  78. 
Female:  75  grains  of  the  extract  as  an  alcoholic  tincture. 

Symptoms. — Nausea  and  colic;  after  twenty-four  hours  pupils  contracted;  extreme  abdominal  ten- 
derness: coldness  of  extremities;  death. 

Result.— Death  on  second  day. 

22.  LOBELIACE^. 

Lobelia  Inflata,  and  other  Varieties. 
(Lobelia — Indian  Tobacco — Bladder-podded  Lobelia.) 

The  stem  of  the  Indian  tobacco  is  angular;  the  leaves  are  hairy  on  their 
under  surface  ;  the  seeds  are  light  brown  and  hairy  (3176  to  1  grain  : 
Guy),  of  an  oval  shape  and  reticulated  on  the  surface. 
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It  is  imported  from  North  America,  in  the  form  of  compressed  oblong 
cakes,  which  are  sent  over  by  the  shaking  Quakers  of  New  Lebanon,  and 
are  principally  used  by  the  quack  botanical  doctors,  who  revel  in  the  omi- 
nous name  of  "  Coffinites."  Coffinism  is  no  innocent,  harmless  system.  Its 
absurd  theory  is,  that  "  Heat  is  life,  and  the  want  of  heat  disease ;"  and 
so  Cayenne  pepper  and  lobelia  are  the  two  principal  medicines  of  its  pro- 
fessors ("Lancet,"  June  22,  1850,  p.  766,  and  July  6,  1850,  p.  31),  which 
they  administer  with  no  cautious  or  measured  hand.  Over  and  over  again 
they  assert,  what  has  over  and  over  again  been  disproved,  that  lobelia  can- 
not kill. 

Lobelia  is  generally  found  in  the  form  of  a  greenish-colored  powder,  con- 
sisting chiefly  of  the  powdered  seed.  It  has  a  disagreeable  smell,  and  a 
nauseous  acrid  taste,  which  is  not  developed  until  a  short  time  after  it  has 
been  put  into  the  mouth.  The  taste  is  due  to  the  presence  of  an  alkaloid 
(lobelin),  a  volatile  oil,  and  a  peculiar  acid  (lobelic  acid). 

Lobelin  or  Lobelina. 

This  was  first  isolated  by  Bastick.  It  is  a  yellowish  liquid,  lighter  than 
water,  and  has  an  acid  taste,  and  an  aromatic  odor. 

It  is  slightly  soluble  in  water,  and  freely  soluble  in  alcohol  and  ether. 
It  has  an  alkaline  reaction,  and  forms  salts  with  acids. 

Symptoms — Dose. 

In  small  doses  lobelia  acts  as  an  expectorant,  but  in  larger  doses  as  an 
emetic. 

In  poisonous  doses  the  symptoms  closely  resemble  those  of  tobacco. 
There  is  severe  vomiting,  with  intense  depression  and  prostration,  head- 
ache, giddiness,  tremor,  and  often  insensibility.  The  patient  becomes 
bathed  in  cold  sweats.  The  pupil  is  ordinarily  contracted.  Diarrhoea 
and  dysuria  are  not  uncommon.  The  pulse  is  generally  intermittent,  and 
convulsions  usher  in  death. 

But,  on  the  contrary,  the  patient  often  gets  well,  and  the  reason  is  quite 
obvious.  So  long  as  vomiting  is  produced,  all  will  be  right ;  but  when 
this  becomes  impossible,  either  by  reason  of  the  prostration  of  the  system 
by  disease  or  old  age,  or,  the  reverse  of  this,  its  administration  to  infants 
and  very  young  children,  then  it  is  that  vomiting  is  not  induced,  and 
there  is  nothing  left  for  the  wretched  patient  but  death.  And  the  conclu- 
sion is  forced  upon  us,  that  lobelia,  in  the  hands  of  men  as  careless  as 
they  are  ignorant  is  a  most  dangerous  drug. 

As  regards  dose,  ten  to  fifteen  grains  of  the  powdered  leaves  or  seeds 
will  act  as  a  strong  emetic.  A  drachm  has  destroyed  life,  although,  as  we 
have  said,  recovery  may  occur  from  very  large  doses  if  free  vomiting  be 
produced.  One-half  to  one  grain  of  lobelin  is  a  dangerous  dose ;  but  it 
appears  that  the  alkaloid  does  not  act  so  much  as  an  irritant  as  a  narcotic. 
Death  sometimes  takes  place  very  slowly. 

Post-mortem  Appearances. 

The  stomach  and  bowels  are  generally  inflamed,  and  the  vessels  of  the 
brain  congested. 

Treatment. 

Vomiting  must  be  immediately  produced,  and  stimulants  given,  in  order 
to  prevent  the  depressant  action  of  the  drug. 

In  a  toxicological  examination  search  should  be  made  specially  for  por- 
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tions  of  the  seeds,  which  must  he  examined  microscopically.  The  leaves 
are  not  very  characteristic.  Nitric  acid  turns  the  powder  of  lobelia  red, 
and  sulphuric  acid  chars  it. 

Cases  of  Poisoning  by  Lobelia. 

CASE  1. — "  Pharmaceutical  Times,"  May  1,  1874,  p.  182.  Male.  5j  of  powdered  leaves  given  by 
a  quack. 

Symptoms. — Great  pain;  insensibility,  small  pulse;  contracted  pupils;  vomiting;  spasmodic 
twitchings  of  the  face;  death  in  thirty-six  hours. 

Result.— Death  in  thirty-six  hours. 

Post-mortem. — Nothing  found  in  the  stomach  ;  mucous  membrane  of  stomach  very  inflamed;  ves- 
sels of  brain  congested. 

CASE  2.—"  Medical  Times  and  Gazette,"  November  26, 1853,  p.  568  (Dr.  Letheby).    (1)  Male:  set. 
27.    Lobelia  seeds  given  by  a  Coffinite. 
Result.— Death. 
Post-mortem. — Stomach  highly  injected. 

CASE  3—  "Medical  Times  and  Gazette,"  November  26,  1853,  p.  568   (Dr.  Letheby).    (2)   Lobelia 
given  by  a  Coffinite. 
Result. — Death. 
Post-mortem. — Stomach  inflamed. 

CASE  4. — Bigelow's  "  American  Botany,"  vol.  i,  p.  181  (case  of  Ezra  Lovett).  Lobelia  powders 
given  by  a  quack. 

Symptoms. — In  the  first  instance  the  powders  were  given,  and  induced  vomiting;  but  afterwards 
vomiting  did  not  set  in,  and  serious  symptoms  consequently  ensued:  delirium  and  convulsions. 

Result. — Death. 

CASE  5.—"  Lancet,"  1S69  (Dr.  Tidy  and  Mr.  Rees  Llewellyn).    ttt.  1.    Lobelia  given  by  a  quack. 

Symptoms. — Violent  sickness  ;  cold  sweats  :  convulsions. 

Result. — Death. 

Post-mortem. — Stomach  very  inflamed  ;  no  lobelia  found. 

CASE  6.— "Lancet,"  September  8,  1849,  p.  275  (Reg.  v.  John  Wood).  Male.  Given  internally 
and  used  as  an  injection  (=  120  grains  internally  and  120  grains  by  injection). 

Result. — Died  in  about  thirty-six  hours. 

Post-mortem. — Stomach  greatly  inflamed,  especially  at  the  cardiac  orifice;  great  and  small  intes- 
tines more  or  less  inflamed  ;  an  ulcer  found  in  the  jejunum ;  congestion  of  the  brain. 

See  the  following  Cases  also  recorded  of  Poisoning  by  Lobelia: 

"Medical  Times  and  Gazette,"  March  12,  1853,  p.  271  (Dr.  Letheby). 

"Medical  Times,"  June  30,  1849,  p.  684  (death  from  lobelia  powder  given  by  a  Coffinite). 

23.  LOGANIACE.E. 

Gelsemium  Sempervirens. 
(Yellow  Jasmine.) 

The  alcoholic  extract  of  the  root  has  proved  poisonous.  It  contains  an 
alkaloid,  gelseminin  (Wormley),  and  an  organic  acid,  gelseminic  acid. 

Gelseminin  is  an  active  poison.  One-eighth  of  a  grain  killed  one  rab- 
bit when  administered  hypodermically  in  one  hour  and  a  half,  a  second 
in  fifteen  minutes,  and  a  third  in  forty  minutes.  No  convulsions  were 
produced.     The  pupils  were  dilated. 

Gelseminic  Acid  is  fluorescent  when  dissolved  in  potash.  By  the  action 
of  nitric  acid  it  changes  to  a  light-red  color,  which  becomes  blood-red 
when  acted  upon  with  ammonia. 

Dr.  Wormley  states  that  it  may  be  detected  in  the  stomach  months  after 
death. 

Cases  of  Poisoning  with  the  Yellow  Jasmine. 

"  American  Journal  of  Pharmacy,"  January,  1870.  Female  adult;  pregnant.  Three  teaspoonfuls 
of  fluid  extract  =  480  grs.  to  ounce. 

Symptoms. — In  two  hours  pain  in  stomach  ;  nausea ;  dimness  of  vision  ;  became  very  restless  ;  skin 
perspiring;  in  four  hours  pulse  feeble  and  irregular;  prostration;  slow  and  irregular  breathing; 
skin  became  dry;  limbs  cold;  pupils  dilated  and  insensible,  and  eyes  fixed;  no  convulsions;  death. 

Result. — Death  in  seven  hours  and  a  half. 
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Post-mortem. — Brain  and  spinal  cord  normal ;  lungs  natural ;  heart  normal,  the  superficial  veins 
being  injected,  and  the  cavities  distended  with  dark  grumous  blood;  left  kidney  congested;  stomach, 
intestines,  and  peritoneum  healthy. 

Strychnos  Nux  Vomica. 

The  bark  of  the  strychnos  nux  vomica,  which  is  very  poisonous,  has 
been  more  than  once  substituted  for  angustura  bark  (Galipea  Cusparia), 
and  called  false  angustura  bark.  The  extreme  bitterness  of  the  nux 
vomica  bark/its  twisted  appearance,  the  impossibility  of  separating  it  into 
thin  layers,  and  the  blood-red  color  produced  when  nitric  acid  is  applied 
to  the  internal  coat,  render  it  easy  to  distinguish  the  one  from  the  other. 
And  further,  in  true  angustura  bark  the  external  surface  is  covered  with  a 
yellowish-gray  uneven  epidermis,  the  internal  coat  being  of  a  light-brown 
color,  whilst  the  epidermis  of  the  false  angustura  or  nux  vomica  bark  is 
white,  and  spotted  with  red  dots. 

Nux  Vomica  Seeds. 

The  fruit  of  the  nux  vomica  is  very  similar  to  an  orange.  The  seeds 
are  of  a  light-brown  color,  round,  flattened,  and  about  the  size  of  a 
shilling,  one  side  being  convex  and  the  other  concave.  They  have  a 
velvety  feel  from  their  being  covered  with  fine  hairs.  They  have  no  smell, 
but  their  taste  is  intensely  bitter.  They  are  very  hard,  and  difficult  to 
pulverize. 

Two  preparations  of  them  are  to  be  found  in  the  "  Pharmacopoeia :" 

1.  Extractum  Nucis  Vomica?, :  1  lb.  of  seed  yields  1^  oz.  of  extract. 

2.  TincLura  Nucis  Vomicas :  %  ij  of  powdered  seeds  to  1  pint  of  spirit. 

The  seeds  have  been  called  by  the  Germans  "Crows'  Eyes,"  from  their 
supposed  similarity.  Some  time  back  one  of  the  authors  was  consulted 
respecting  the  composition  and  properties  of  a  seed  which  had  in  every 
respect  a  striking  resemblance  to  nux  vomica.  It  was  the  seed  of  a  foreign 
cucurbitaceous  plant,  and  was  found  not  to  be  poisonous. 

The  powdered  seeds  are  often  met  with  in  the  shops,  and  have  more 
than  once  been  taken  and  administered  criminally.  The  symptoms, 
treatment,  and  post-mortem  appearance  do  not  differ  materially  from 
strychnia.  In  conducting  an  investigation  in  a  case  of  poisoning  by  the 
powdered  seeds,  the  sediment  of  the  contents  of  the  stomach,  and  particu- 
larly the  scrapings  from  the  lining  membrane  of  the  stomach,  must  be 
carefully  examined  for  portions  of  the  seed.  These  may  be  easily  identified, 
even  when  the  pieces  are  very  minute,  by  the  fine  silken  hairs  projecting 
from  their  surface.  An  aqueous  solution  of  nux  vomica  turns  red  when 
treated  with  nitric  acid,  the  color  being  discharged  by  chloride  of  tin.  It 
also  turns  green  when  treated  with  perchloride  of  iron.  It  is  precipitated 
by  tincture  of  galls.  Search  must  be  especially  made  for  strychnia  in  the 
manner  to  be  afterwards  described. 

Under  ordinary  circumstances  one  of  the  seeds,  or  about  thirty  grains, 
is  sufficient  to  cause  death.  In  the  treatment  the  stomach-pump  should 
be  actively  employed,  in  order  to  displace  the  particles  adhering  to  the 
sides  of  the  stomach. 

Woorara  Poison. 

It  will  be  convenient  here  to  refer  to  what  is  known  as  the  Woorara 
poison,  which  is  believed  by  most  toxicologists  to  owe  its  poisonous  action 
to  the  presence  of  strychnia,  although  there  is  some  doubt  whether  this  be 
the  case  or  not. 
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The  Woorara  poison  is  known  by  several  names — such  as  Curari 
(Humboldt) ;  Woorara  (Bancroft,  in  1769)  ;  Wborali  (a  corruption  of 
Woorara)  ;  Tieunas  (the  name  of  a  tribe  who  prepare  the  poison)';  Urari 
(Raleigh). 

The  Woorara  poison  has  been  a  subject  of  lively  discussion.  Many 
have  believed  that  its  active  ingredient  is  the  poison  of  serpents.  Drs. 
Taylor  and  Schomburgk  state  positively  that  it  contains  strychnia,  the 
latter  asserting  that  he  has  succeeded  in  tracing  its  source  to  the  strychnos 
toxifera.  On  the  other  hand,  Dr.  Cogswell  states  ("  Lancet,"  March  3, 
1855,  p.  243),  that  in  his  experiments  the  symptoms  produced  by  it  were 
very  different  from  those  of  strychnia  poisoning;  whilst  M.  Vella  asserts  not 
only  that  the  Woorara  does  not  contain  strychnia  at  all,  but  that  it  is  an 
antidote  for  strychnia.  ("Medical  Times  and  Gazette,"  Oct.  13, 1860, 
p.  357.)  Dr.  Cogswell's  experiments  are  interesting.  He  found  it  to  be 
very  fatal  when  swallowed,  although  Brodie  and  others  held  and  assserted 
a  contrary  opinion.  Introduced  beneath  the  skin  of  a  frog's  leg,  he  found 
that  it  caused  paralysis  of  the  limb.  Its  primary  action,  Dr.  Cogswell 
states,  he  believes  to  be  narcotic ;  but  that  it  acts  secondarily  as  a  sedative, 
paralyzing  the  functions  of  the  nervous  system,  and  this  both  locally  where 
it  is  immediately  applied  to  the  body,  and  constitutionally  after  it  has 
entered  the  circulation. 

The  poisonous  action  of  the  Upas  Tieute  is  believed  to  be  due  to 
strychnia. 

"  The  Woorara  poison  is  brought  to  Europe  in  calabashes  as  a  brown 
powder,  which  dissolves  in  water,  producing  a  red-colored  solution,  having 
an  acid  reaction  and  bitter  taste,  and  giving  no  precipitate  with  alkalies. 
Others  describe  it  as  a  black,  shining,  resinous  mass,  which  dissolves  in 
water  and  alcohol,  and  evolves  a  nitrogenous  odor  when  heated.  It 
contains  an  active  principle,  as  well  as  fatty,  resinous,  and  red-coloring 
matters,  and  some  ash.  When  a  small  quantity  of  this  substance  is  intro- 
duced into  the  system  through  a  scratch  in  the  skin,  death  rapidly  follows. 
South  American  travellers  have  given  conflicting  accounts  both  of  the 
preparation  and  action  of  the  poison  ;  but  they  all  agree  in  the  statement 
that  the  flesh  of  an  animal  killed  by  a  curarized  arrow  is  quite  wholesome, 
as  the  poison  has  no  effect  when  swallowed. 

"  The  active  principle  was  first  isolated  in  an  impure  uncrystallizable 
state  by  Boussingault  and  Roulin  in  1830;  it  was  afterwards  examined  by 
other  chemists  ;  but  it  was  first  obtained  as  crystals  by  Preyer  in  1865. 
By  extracting  curara  with  alcohol,  distilling  away  the  alcohol,  dissolving 
the  residue  in  water,  adding  corrosive  sublimate,  and  decomposing  the 
compound  formed,  hydrochloride  of  curarin  was  obtained.  Curarin  itself 
crystallizes  in  colorless  four-sided  prisms,  which  have  a  bitter  taste,  are 
very  hygroscopic,  and  dissolve  readily  in  alcohol  and  water,  the  solution 
being  alkaline,  but  not  in  ether  or  benzol,  and  but  sparingly  in  chloro- 
form. The  formula  assigned  to  the  base  is  C10H15N.  It  forms  salts  with 
the  mineral  acids,  which  crystallize,  but  are  very  soluble  in  water.  Many 
experiments  have  been  made  to  determine  the  action  of  this  poison  ;  and 
it  now  seems  certain  that  it  paralyzes  the  nerves  of  motion,  and  that  an 
animal  under  its  influence  dies  of  suffocation  from  paralysis  of  the  muscles 
of  the  chest.  The  minutest  quantities  of  the  pure  base  produce  toxic  or 
even  fatal  symptoms,  0.015  of  a  grain  being  fatal  to  a  rabbit,  and  0.004  to  a 
frog,  when  injected  under  the  skin.  Curarin  which  has  been  taken  into 
the  stomach  seems  to  be  eliminated  almost  unchanged.  If  after  adminis- 
tration of  curarin,  life  be  maintained  by  artificial  respiration,  symptoms 
of  diabetes  mellitus  are  perceived,  and  the  urine  contains  sugar." 

The  above  account  is  taken  almost  verbatim  from  the  "  Popular  Ency- 
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clopredia,"  p.  676,  vol.  ii.     But  the  authors  are  able  of  their  own  knowl- 
edge to  confirm  all  these  remarks  on  the  effects  of  the  poison. 

Strychnia  (C21H,21SI"202). 

Strychnia  was  discovered  in  1818  by  Pelletier  and  Caventou,  in  the 
seeds  of  the  strychnos  nux  vomica,  and  strychnos  Ignatia  (St.  Ignatius's 
bean).  The  quantity  present  varies  from  0.5  to  1  per  cent.  It  is  now 
known  to  exist  in  at  least  five  species  of  the  genus  strychnos,  and  in  each 
case  is  found  associated  with  another  alkaloid,  brucia  (C23H2BN204).  In 
strychnos  nux  vomica  a  third  alkaloid  has  been  discovered,  called  Igasuria, 
with  probably  other  bases  (Schutzenberger),  all  of  which  are  combined 
with  strychnic,  igasuric,  and  lactic  acids.  Several  species  of  the  strychnos 
coutain  no  trace  of  the  alkaloid  strychnia. 

1.  Strychnos  Nux  Vomica,  a  tree.     (India  and  Ceylon.) 

2.  Strychnos  Ignatia,  a  tree.     (Philippine  Islands.) 

3.  Strychnos  Tieute  a  shrub.     (Java.) 

4.  Strychnos  Toxlfera,  said  to  be  one  compound  of  the  Woorara  poison. 

(Guiana.) 

5.  Strychnos  Colubrina,  a  tree.     (Asia.) 

Physical  Properties. 

Strychnia  is  found  either  in  the  form  of  a  white  powder,  or  else  in  crys- 
talline particles  of  different  magnitudes  and  of  variable  appearance. 
Sometimes  the  crystals  are  in  little  pearly  scales  like  mica  ;  at  other  times 
they  are  octahedra  with  a  rhombic  base,  although  they  are  somewhat  more 
commonly  found  as  large  four-sided  prisms.  The  crystalline  forms  vary 
according  to  whether  they  are  obtained  from  an  ethereal  or  alcoholic 
solution. 

Strychnia  has  been  more  than  once  mistaken  for  santonin,  to  which  it 
has  some  similarity.  ("  British  Medical  Journal,"  Oct.  12,  1861,  p.  400  ; 
"Lancet,"  1870,  p.  598,  vol.  i.)  It  has  no  smell ;  but  its  taste  is  so  in- 
tensely bitter  that  it  may  be  detected  in  an  aqueous  solution  containing  a 
grain  of  the  alkaloid  in  the  gallon,  or  in  a  single  drop  of  water  which 
contains  not  more  than  one  part  in  5000.  The  salts  of  strychnia  are  not 
so  bitter  as  the  alkaloid. 

Of  all  the  common  salts  of  strychnia,  the  acetate  is  by  far  the  most 
soluble  in  water  and  alcohol,  although  not  so  soluble  in  ether.  When 
a  drop  of  solution  of  any  salt  of  strychnia  is  allowed  to  evaporate  sponta- 
neously on  a  slip  of  glass,  the  crystalline  forms  can  be  easily  identified 
under  the  microscope.  They  are  invariably  found  either  in  the  form  of 
plumose  tufts  of  acicular  crystals,  radiating  from  a  centre,  or  as  long,  flat 
needles,  or  as  thin  rectangular  plates. 

The  solubility  of  strychnia  in  different  liquids  and  the  forms  of  the 
crystals  produced  from  the  various  solutions,  on  allowing  the  solvents  to 
evaporate  spontaneously,  are  recorded  in  the  following  table  :• 
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Solubility  of  Strychnia  in  different  Liquids,  and  forms  of  Crystals 

obtained. 


jr.  of  Strychnia  dissolves  in  7000   of  Cold    Water 

(10°  Cent.), 


1  gr.  of 
1  gr.  of 

1  gr.  of 
1  s;r.  of 


1  gr.  of 


2500  of  Boiling  Water 
(100°  Cent.),    .     . 

1000  of  Bisulphide  of 
Carbon, .... 


340  of  Ether,    . 
250 of  Benzol,. 

100  of  Alcohol, 


1  er.  of 


1  gr.  of 


30  of  Dutch  Liquid, 


10  of  Chloroform, 


Chemical  Properties. 


{Crystals  small  and   very 
indistinct,  appearing  to 
the  naked  eye  when  seen 
in  quantity  to  be  nodular. 
J    Residue  white  and  granu- 
le     lar  ;  forms  indistinct. 
(Crystals    appear    as    flat 
prisms,  sometimes  small 
and  serrated. 
f   Crystals  very  large,  some- 
\     times  octahedral. 
f  Crystals      brilliant      and 
sparkling;  modified  rec- 
tangular,   and    rhombic 
prisms,  the  opposite  acute 
-j      angles  being    often     re- 
placed by   planes.     Size 
of  crystals  dependent  on 
quantity,  but  always  well 
(_     formed. 

f   Residue  reddish,  and  not 
very    crystalline,     when 
only  a  small  quantity  of 
J      strychnia  is  present ;  but 
]      when  there  is  a  consider- 
able amount  the  crystals 
are  large,  long,  rectangu- 
[     lar  prisms. 

f  Crystals  not  well  formed  ; 
-{  but  sometimes  occur  in 
L     rosettes  and  tufts. 


Strychnia  cannot  be  volatilized  in  an  unchanged  condition.  It  has  dis- 
tinct basic  properties,  and  readily  forms  crystallizable  salts,  which  are  for 
the  most  part  soluble  both  in  water  and  alcohol.  It  is  not  decomposed 
either  by  the  cold  concentrated  mineral  acids,  or  by  the  caustic  alkalies. 
The  mineral  acids  dissolve  it,  but  no  change  of  color  results  from  their 
action.  The  power  that  strychnia  possesses  of  resisting  the  decomposing 
action  of  strong  acids  is  remarkable.  Sulphuric  acid  may  be  kept  in 
contact  with  it  for  months  without  apparently  affecting  it.  It  remains  un- 
altered, too,  both  in  the  presence  of  the  most  active  fermentation,  and  in 
the  prolonged  putrefaction  of  organic  bodies. 


Impurities  of  Strychnia. 

Brucia  is  often  used  as  an  adulterant.  It  may  be  known  by  adding 
nitric  acid,  which  produces  no  discoloration  with  strychnia  when  pure, 
but  if  brucia  be  present,  an  intense  red  color  will  be  immediately  devel- 
oped. 

Strychnia  is  largely  used  in  the  various  forms  of  "  vermin-killers," 
mixed  with  different  coloring  matters.  It  may  generally  be  easily  ex- 
tracted from  these  with  alcohol,  and  the  coloring-matter  be  got  rid  of  by 
strong  sulphuric  acid.  "  Battle's  Vermin-Killer"  contains  23  per  cent,  of 
strychnia,  mixed  with  sugar,  flour,  and  Prussian  blue;  "Butler's  Vermin- 
Killer  "  contains  about  5  per  cent,  of  strychnia,  mixed  with  flour  and  soot ; 
"Gibson's  Vermin-Killer"  contains  about  0.5  grain  of  strychnia  in  each 
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powder.  A  curious  case  is  recorded,  where  about  150  pheasants  were 
poisoned  from  eating  the  maggots  generated  in  some  animals  destroyed  by 
a  strychnia  vermin-killer.     ("Lancet,"  Aug.  23,  1856,  p.  231.) 

Symptoms,  Dose,  etc. 

From  the  records  of  twenty-seven  cases,  where  the  time  of  the  com- 
mencement of  the  symptoms  is  recorded,  we  learn  that — 

In  2  cases  the  symptoms  set  in  directly. 

In  2     "  " 

In  2     "  " 

In  4     "  " 

In  5     "  " 

In  5     "  " 

In  2     "  " 

In  1  case  " 

In  1     "  " 

In  1     "  " 

In  1     "  " 

In  1     "  " 

Thus  it  would  seem  that  the  most  usual  time  for  the  symptoms  to  com- 
mence is  in  from  ten  to  twenty  minutes,  but  that  they  may  begin  im- 
mediately, or  be  delayed  for  an  hour  or  more.  Such  variations  depend 
both  on  the  form  in  which  the  poison  is  taken  and  on  the  manner  of  its 
administration.  The  action  is  rapid,  if  the  strychnia  be  given  in  solu- 
tion, and  slow  when  it  is  administered  in  the  form  of  a  pill,  more  par- 
ticularly if  that  pill  be  old  and  hard.  The  patient  will  probably  complain 
first  of  all  of  the  hot  bitter  taste  of  what  he  has  swallowed.  He  will  cry 
out  for  the  window  to  be  thrown  open,  from  a  feeling  of  impending  suffo- 
cation. The  strychnia  fit  soon  conies  on,  when  the  muscles  will  be  seen  to 
jerk,  and  an  intense  stiffness  of  the  body,  with  severe  tetanic  convulsions, 
will  rapidly  supervene.  The  legs  will  be  jerked  out  violently  and  fre- 
quently, the  feet  being  generally  everted  and  arched,  and  the  toes  drawn 
under  the  feet.  Opisthotonos  (that  is,  where  the  head  and  the  heels  con- 
stitute the  only  supports  of  the  arched  body),  is  a  frequent  form  of  the 
tetanic  spasm  of  strychnia.  The  pain  is  intense,  and  the  distress  arising 
from  the  muscular  contractions  of  the  whole  body,  and  more  particularly 
of  the  abdomen,  seems  absolutely  intolerable.  Vomiting  is  not  common. 
The  chest  appears  fixed,  and  there  is  a  constant  gasping  respiration.  The 
face  usually  appears  to  be  in  a  broad  grin.  The  eyes  are  often  prominent, 
the  pulse  rapid,  and  foam  issues  from  the  mouth.  This  is  the  fit,  and  it 
generally  lasts  for  a  minute  or  two.  During  the  fit  the  pupils  are  dilated. 
After  a  few  minutes  a  remission  of  all  the  symptoms  occurs,  when  the 
pupils  contract,  and  the  patient,  bathed  in  sweat,  seems  worn  out  by  the 
agony  he  has  endured.  The  remission  may  last  from  a  few  minutes  to  half 
an  hour,  when  another  fit  similar  to  that  already  described  will  set  in. 
The  prominent  symptom,  however,  of  strychnia  poisoning  is  tetanus  or 
lockjaw  ;  and  this  is  not  merely  an  accidental  symptom,  as  when  it  happens 
in  other  cases  of  poisoning,  but  is  invariably  present.  It  must  too  be  noted 
particularly  that  in  strychnia  poisoning  the  jaw  is  the  last  part  to  be  af- 
fected. In  the  remission  even  the  tetanus  may  subside;  but/although  the 
patient  appears  to  be  dying  of  thirst,  to  drink  a  drop  of  liquid  seems  im- 
possible ;  for  in  the  attempt,  or  by  a  touch  of  the  finger  of  a  bystander, 
or  by  any  effort  of  the  patient,  or  by  neither  the  one  nor  the  other,  and 
often  apparently  without  cause,  the  fit  returns.  The  time  it  lasts  gradu- 
ally increases,  whilst  the  remissions  become  fewer  and  shorter ;  until  at 
length  the  patient  dies,  either  from  asphyxia  during  a  paroxysm,  or  from 
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intense  exhaustion  during  a  remission,  and  probably  within  two  hours  of 
his  having  taken  the  poison.  As  a  rule  the  patient's  mind  is  clear  to  the 
end,  conscious  of  his  danger,  and  terrified  at  the  return  of  the  fits.  (For 
modes  of  death  in  strychnia  poisoning,  see  "  Lancet,"  July  19,  1856,  p. 
72.)  As  regards  prognosis,  the  records  of  cases  prove  that  death  or  re- 
covery is  always  rapid,  and  that  if  a  person  lives  over  five  or  six  hours, 
the  case  is  hopeful. 

The  records  of  32  fatal  cases  show  that  1  died  directly,  2  in  10  minutes, 
1  in  15  minutes,  3  in  20  minutes,  6  in  30  minutes,  1  in  45  minutes,  5  in  1 
hour,  6  in  from  H  to  If  hours,  3  in  from  2  to  2£  hours,  2  in  3^  hours,  1 
in  5  hours,  and  4  in  6  hours. 

The  y'3th  to  the  ^th  of  a  grain  is  commonly  regarded  as  the  medici- 
nal dose  of  strychnia.  We  usually  consider  that  1^  to  2  grains  and  up- 
wards is  a  poisonous  dose.  Andral  reports  a  case  of  severe  tetanus  being 
produced  by  the  y'-jth  of  a  grain ;  whilst  a  fatal  case  is  recorded  as  having 
occurred  from  a  quarter.  Gallard  considers  that  even  4;th  of  a  grain 
should  be  regarded  as  a  poisonous  dose.  ("  Medical  Times  and  Gazette," 
Oct.  18,  1862,' p.  416.) 

But  numerous  cases  are  on  record  of  recovery  after  taking  large  doses, 
such  as  even  40  grains  ("Medical  Times  and  Gazette,"  Sept.  2,  1865,  p. 
267) ;  whilst  several  cases  of  recovery  from  1,  3,  4,  7,  10, 15,  and  20  grains, 
will  also  be  found  in  the  list  of  cases. 

Strychnia  is  far  more  intense  in  its  action  when  administered  hypoder- 
mically,  than  when  given  by  the  mouth. 

A  very  important  question  has  been  raised,  namely,  whether  an  infant 
can  be  poisoned  by  strychnia  through  the  medium  of  its  mother's  milk  ? 
Dr.  Letheby  at  an  inquest  on  a  case  of  poisoning  ("Lancet,"  May  15, 
1869,  p.  683),  replied  to  this  question,  that  he  thought  it  was  possible. 
In  the  "  Lancet"  of  May  22,  1869,  p.  732,  Dr.  George  Harley  records  a 
case,  showing  (1)  that  a  child  may  have  distinct  tetanic  symptoms  by  suck- 
ing the  milk  of  a  mother  who  was  taking  strychnia  in  medicinal  doses; 
and  (2)  that  the  toxic  effects  on  the  child  may  be  present  without  any 
corresponding  effects  on  the  mother.  "  If,  then,"  Dr.  Harley  says,  "  a 
child  can  receive  sufficient,  strychnine  in  its  mother's  milk  to  bring  on 
tetanic  spasms,  in  a  case  where  the  mother  is  taking  medicinal  closes  so 
small  that  she  herself  remains  physiologically  unaffected  by  the  drug, 
are  we  not  justified  in  concluding  that  in  a  case  where  a  mother  has 
taken  sufficient  to  be  poisoned,  her  offspring  at  the  breast  may  die  from 
the  effects  of  the  alkaloid,  although  she  herself  may  recover?"  A  second 
similar  case  is  also  recorded  ("Lancet,"  June  19,  1869,  p.  872)  by  Mr. 
Lewis. 

Dr.  N.  Gorochofzeff,  of  Orenburg,  concludes  from  his  experiments  on 
dogs  that  the  poisonous  effects  of  strychnia  are  stronger  and  more  rapid 
when  introduced  into  the  cavity  of  the  mouth  than  they  are  in  the  stomach. 
Half  a  grain  of  sulphate  of  strychnia  introduced  into  the  mouth  of  a  dog, 
after  the  ligature  of  the  oesophagus,  proved  fatal  in  four  minutes,  whilst 
a  similar  dose  when  allowed  to  reach  the  stomach  proved  fatal  in  fifty 
minutes.  Death,  he  considers,  is  not  caused  by  absorption  of  the  poison 
when  introduced  into  the  mouth,  as  no  traces  of  strychnia  could  be  found 
in  the  blood.     ("  Rev.  des  Sciences  Med.,"  May,  1875,  p.  57.) 

Post-mortem  Appearances. 

There  is  little  to  be  said  respecting  post-mortem  appearances.  What 
has  been  noticed,  if  we  except  the  state  of  the  brain  and  spinal  cord,  is 
neither  uniform  nor  characteristic.     Post-mortem  rigidity  is   usually  pro- 
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longed.  The  countenance  after  death  is,  as  a  rule,  natural,  but  indicative 
of  more  or  less  suffering.  The  state  of  the  heart  varies.  In  most  of  the 
cases  that  have  come  under  our  own  observation,  we  have  found  the  heart 
full  of  blood  on  both  sides,  but  particularly  on  the  right  side ;  whilst  we 
have,  on  the  other  hand,  found  it  more  than  once  empty  and  contracted. 
Too  much  reliance,  we  are  convinced,  must  not  be  placed  on  the  state  of 
the  heart  as  a  characteristic  post-mortem  appearance.  Dr.  Geoghegan 
states  that  in  six  out  of  ten  inspections  of  fatal  cases  made  by  him,  he 
found  the  heart  either  contracted  or  wanting  in  normal  fulness.  As  a  rule, 
nothing  specially  characteristic  will  be  noticed  in  the  appearance  of  the 
stomach,  but  occasionally  it  will  be  found  intensely  congested.  If,  how- 
ever, there  is  one  specially  characteristic  morbid  appearance  of  death  by 
strychnia  it  is,  as  we  have  said,  the  intense  congestion  both  of  the  brain 
and  spinal  cord,  with  considerable  effusion  of  blood.  But  even  these  ap- 
pearances are  not  constant.  Very  often,  too,  considerable  congestion  of 
the  air-passages  will  be  observed. 

Treatment. 

To  get  the  poison  out  of  the  system  is  the  first  great  indication,  and  for 
this  purpose  we  must  use  the  stomach-pump.  The  injection  of  powdered 
animal  charcoal  for  the  purpose  of  absorbing  the  poison  is  strongly  recom- 
mended, and  with  considerable  reason.  The  charcoal  should  be  allowed 
to  remain  in  the  stomach  for  about  five  minutes,  and  then  be  pumped  out, 
and  a  fresh  quantity  injected.  Some  difficulty  will  probably  be  experienced 
in  the  introduction  of  the  pump,  from  the  fixed  state  of  the  jaw.  Imme- 
diately therefore  you  are  called  to  a  case  of  strychnia  poisoning,  administer 
chloroform,  and  when  the  patient  is  thoroughly  under  its  influence,  you 
will  probably  be  able  to  introduce  the  tube  of  the  pump  without  difficulty. 
And  what  is  more,  the  chloroform  offers  the  greatest  chance  of  relief,  and 
appears  to  be  the  best  practicable  means  of  keeping  in  check  the  violence 
of  the  fits  (Dr.  Sabarth,  "  Dublin  Medical  Journal,"  1867,  vol.  xliii,  p. 
167).  At  the  same  time  it  is  right  to  note  that  Professor  Pilwax  asserts 
that,  in  his  experiments  upon  animals  to  which  strychnia  had  been  ad- 
ministered, chloroform  proved  useless  as  an  antidote  ("Medical  Times  and 
Gazette,"  Jan.  9,  1858,  p.  44). 

The  thirst,  if  the  patient  can  take  drink,  is  best  relieved  by  strong  tea. 

Numerous  remedies  have  been  suggested. 

Opium  and  morphia  are  much  commended  by  some,  and  cases  on  record 
show  that  they  have  proved  useful.  Mr.  Ma vor's  experiments  ("  Lancet," 
Dec.  9,  1871,  p.  840)  are  interesting  in  illustration  of  the  antagonism  be- 
tween strychnia  and  opium.  Camphor  is  also  much  recommended,  and 
has  certainly  proved  of  value  ("Lancet,"  July  24,  1852,  p.  80).  Nicotin 
is  believed  by  Professor  Haughton  to  be  of  immense  service  ("  Dublin 
Quarterly  Journal  of  Medical  Science,"  August,  1862). 

Dr.  Ananoff,  of  Tiflis,  in  studying  the  therapeutic  value  of  oxygen, 
found  that  in  animals  poisoned  by  strychnia  the  inhalation  of  pure  oxygen, 
by  aid  of  artificial  respiration,  successfully  counteracted  the  effects  of  the 
poison  ("  Echo  de  la  Presse  Medicale,"  Paris,  Aug.,  1874,  p.  64). 

Tannin  has  been  specially  applauded  b}7  M.  Kurzak,  provided  it  bead- 
ministered  in  a  quantity  not  less  than  twenty  to  twenty-five  times  that  of 
the  poison  swallowed  ("  British  Medical  journal,"  December  13,  1862, 
p.  620). 

Prus.sic  acid  is  recommended  by  some,  but  we  scarcely  regard  the  experi- 
ments recorded  as  of  much  value  in  asserting  its  antidotal  power  ("Lan- 
cet," vol.  i,  1868,  pp.  275-335). 
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Common  salt  has  also  been  suggested  ("  British  Medical  Journal,"  July 
27,  1867,  p.  63). 

Lastly,  we  have  to  refer  to  Chloral  Hydrate.  There  can  be  but  little 
doubt  that  this  is  a  most  useful  drug  in  strychnia  poisoning,  and  seems,  so 
far  as  it  has  beeu  tried,  to  have  acted  more  satisfactorily  than  anything 
else.  It  should  either  be  given  in  full  doses  and  repeated  as  often  as  nec- 
essary, or  if  its  administration  by  the  mouth  be  impossible,  it  should  be 
hypodermically  injected. 

But  is  strychnia  the  antidote  to  chloral  ?  This  was  asserted  by  Lieb- 
reich,  but  is  contradicted  by  Ore,  the  Professor  of  Physiology  at  the 
Bordeaux  School  of  Medicine  ("  Lancet,"  Sept.  21,  1872,  p.  427). 

The  following  table  represents  the  various  treatments  adopted  in  twenty- 
four  cases  of  recovery,  after  taking  strychnia  : 

In  7,  Chloroform  and  emetics. 

In  1,  Chloroform  and  electricity. 

In  1,  Chloroform  and  tincture  of  aconite. 

In  7,  The  stomach-pump  and  emetics  only. 

In  1,  Emetics,  Indian  hemp,  and  chloric  ether. 

In  3,  Opium. 

In  2,  Nicotin. 

In  1,  Albumen. 

In  1,  Chloral  hydrate. 

Tests  for  Strychnia. 

1.  When  pure  it  is  white  and  intensely  bitter. 

2.  It  melts  and  burns  with  a  smoky  flame  when  heated  on  platinum- 
foil. 

3.  Sulphuric  acid  has  no  action  upon  it,  except  that  of  dissolving  it. 

4.  It  is  not  colored  like  morphia  by  sulphomolybdic  and  by  iodic 
acids. 

5.  What  is  known  as  the  "  color  test,"  is  by  far  the  most  important 
test  for  strychnia,  and  this  we  must  examine  in  some  detail. 

When  strychnia  is  brought  under  the  influence  of  nascent  oxygen,  that  is, 
oxygen  at  the  very  moment  it  is  set  free,  the  strychnia  instantly  acquires 
a  deep  rich  blue  color,  which  speedily  passes  into  a  purple,  then  into  a 
violet,  then  into  a  crimson,  and  then  into  an  orange  and  yellow.  The  fact 
that  brilliant  colors  appeared  when  strychnia  was  first  mixed  with  oxide 
of  lead,  and  touched  with  a  drop  of  sulphuric  acid,  was  noticed  by  Mar- 
chand  in  1845.  Other  reagents  have  since  that  time  been  recommended  in 
the  place  of  the  plumbic  oxide,  e.  g.,  Otto,  in  1846,  suggested  bichromate 
of  potash  ;  Mack,  in  the  same  year,  peroxide  of  manganese  ;  Bueger,  in  1850, 
chromic  acid;  whilst  ferricyanide  of  potassium,  the  alkaline  iodates,  and 
permanganate  of  potash  have  been  recommended  by  others.  Dr.  Letheby 
was  the  first  to  suggest  the  use  of  the  galvanic  battery  in  performing  the 
color  test.  This  constitutes'  an  experiment  of  great  value  and  interest 
from  the  fact  that  it  clearly  demonstrates  the  true  theory  of  the  production 
of  the  color  by  avoiding  the  addition  of  all  chemical  reagents.  As  re- 
gards the  numerous  substances  suggested  by  various  authorities,  it  must  be 
remembered  that  the  simple  fact  is,  that  anything  that  will  give  out  oxy- 
gen will  develop  the  tints. 

There  is  a  right  and  a  wrong  way  of  performing  the  experiment.  Pro- 
ceed as  follows  :  Place  the  strychnia  on  a  clean  white  plate,  and  touch  it 
with  a  drop  of  concentrated  sulphuric  acid.  Mix  the  acid  with  the  strych- 
nia thoroughly  by  the  aid  of  a  glass  rod.     Allow  this  to  stand  for  a  few 
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minutes,  and  note  that  if  the  strychnia  be  pure,  the  acid  will  not  discolor 
it.  Place  by  the  side  of  the  mixture  of  the  acid  with  the  strychnia  a 
small  quantity  of  either  finely  powdered  peroxide  of  manganese  or  lead, 
and  with  a  glass  rod  cautiously  stir  a  little  of  the  powder  into  the  mixture, 
taking  care  to  use  only  a  very  small  quantity  of  the  oxide.  The  following 
succession  of  colors  will  be  noticed  :  first,  blue,  passing  into  purple,  then 
violet,  then  red,  the  mixture  finally  becoming  colorless,  or  nearly  so. 
With  ordinary  manipulative  skill  it  is  impossible  to  mistake  strychnia  for 
any  other  substance.  It  has  been  stated  that  silicin,  sugar,  bile,  pyro- 
xanthin,  piperin,  resinous  matters,  and  many  other  things  act  as  possible 
fallacies,  but  with  all  these  bodies  it  will  be  noticed  that  a  change  of  color 
is  produced  directly  they  are  mixed  with  the  acid,  whilst  in  the  case 
of  strychnia  no  such  alteration  of  color  will  be  observed. 

We  strongly  recommend  either  peroxide  of  manganese,  or  peroxide  of 
lead,  as  oxidizing  agents.  The  use  of  permanganate  of  potash  is  most  un- 
advisable,  inasmuch  as  the  colors  produced  by  the  action  merely  of  sul- 
phuric acid  on  the  salt  itself,  are  perilously  similar  to  those  produced  when 
strychnia  is  present. 

Potassic  bichromate,  which  is  used  by  many,  is  assuredly  of  all  bodies 
the  worst  for  the  purpose. 

(a)  It  is  itself  colored  by  the  acid,  and  thus  complicates  results. 

(/5)  It  will  not  act  when  organic  and  other  matters  are  present,  such  as, 
e.  g.,  the  vegetable  acids,  tartar  emetic,  potassio-tartrate  of  soda,  sugar,  gum, 
a  trace  of  morphia,  nitre,  or  common  salt. 

(j)  It  is  the  least  delicate  of  all  the  reagents,  even  under  the  most  favora- 
ble circumstances;  for  whilst  the  oxide  of  manganese  or  the  oxide  of  lead 
will  show  the  presence  of  2o^Do^n  °f  a  gram  of  strychnia,  the  bichromate 
will  not  act  well  with  less  than  the  T^^th  of  a  grain. 

There  need  be  no  difficulty  in  the  use  of  either  the  peroxides  of  lead  or 
manganese  because  of  their  dark  color.  A  very  small  quantity  is  all  that 
is  needed,  and  the  colors  produced  by  them  are  far  more  permanent  and 
intense  than  those  developed  with  the  bichromate. 

It  may  possibly  be  urged  that  if  anilin  be  present  it  acts  as  an  important 
fallacy  to  these  color  tests.  It  is  true  that  the  salts  of  anilin  are  not  col- 
ored when  sulphuric  acid  is  added  to  them  and  also  that  a  play  of  color 
does  result  as  soon  as  nascent  oxygen  is  set  free  by  the  addition  to  the 
acid  mixture  of  either  oxide  of  lead  or  manganese,  as  in  the  case  of  strych- 
nia. But  no  confusion  or  difficulty  can  arise  if  the  play  of  colors  be  well 
noted.  The  following  is  the  tint  order  with  strychnia  :  a  very  evanescent 
blue,  then  purple,  then  violet,  then  red,  becoming  at  last  colorless.  With 
anilin,  it  is  first  green,  then  a  very  persistent  blue,  then  black. 

Dr.  Letheby's  suggestion  that  the  galvanic  battery  should  be  used  as  a 
means  for  developing  nascent  oxygen  removes  not  only  every  possible 
source  of  fallacy,  giving  us  the  power  of  evolving  or  stopping  the  oxygen 
at  pleasure,  but  also  admits  of  a  perfect  recognition  of  tints  without  the 
interference  of  any  extraneous  colors.  Proceed  as  follows:  Place  a  drop  of 
a  solution  of  strychnia  (say  one  part  in  15,000  or  20,000  of  water)  in  a 
slight  cup-shaped  depression  on  a  piece  of  platinum-foil.  Allow  the  fluid 
to  evaporate,  and  when  dry  moisten  the  spot  with  a  little  concentrated  sul- 
phuric acid.  Connect  the  foil  with  the  positive  pole  of  a  single  cell  of 
Grove's  battery,  and  touch  the  acid  with  a  platinum  terminal  from  the 
negative  pole.  In  an  instant  the  violet  color  will  flash  out,  and  on  re- 
moving the  pole  from  the  acid,  the  tint  will  remain. 

6.  Marshall  Hall's  Test. 

There  is  no  test  for  strychnia  so  remarkably  delicate  and  so  absolutely 
certain  as  its  physiological  action  on  a  small  animal,  the  frog,  being,  ac- 
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cording  to  Marshall  Hall,  the  hest  for  the  purpose.  The  solution  to  he  ex- 
amined should  be  injected  under  the  skin  of  the  back,  the  liquid  being  far 
less  liable  to  run  out  of  a  wound  in  this  part  of  the  body  than  if  it  be  in- 
jected, as  is  commonly  recommended,  into  the  abdominal  cavity.  Just 
raise  the  skin  of  the  back  with  the  forceps,  and  with  a  fine  pair  of  scissors 
make  an  'opening  large  enough  to  admit  the  end  of  a  small  pipette.  A 
minute  quantity  of  strychnia  injected  in  this  manner  will  show  results  that 
are  unmistakable,  even  where  we  fail  to  get  satisfactory  evidence  by  the 
color  tests.  Dr.  Harley  asserts  that  on  injecting  y^,jootn  °f  a  grain  into 
the  lungs  of  a  small  frog,  tetanic  convulsions  occurred  in  nine  and  a  half 
minutes,  and  death  in  two  hours. 

The  following  may  be  regarded  as  the  ordinary  course  of  the  symptoms 
in  the  frog  after  its  hypodermic  injection.  For  a  short  time  the  animal 
remains  perfectly  quiet.  The  first  symptom  noticed  will  be  a  difficulty  of 
breathing,  which  gradually  increases  until  the  animal  seems  to  be  gasping 
for  its  life.-  A  slight  tremor,  especially  in  the  hind  legs,  but  more  or  less 
over  the  entire  body,  will  be  observed.  Sometimes  the  frog  will  at  this 
stage  remain  quiet,  whilst  at  other  times  it  will  give  several  energetic  and 
convulsive  leaps.  The  characteristic  tetanic  convulsions  will  now  make 
their  appearance.  Occasionally  at  their  commencement,  the  animal  will 
make  a  strange  shriek,  as  if  in  pain,  at  the  same  time  turning  over  from  side 
to  side.  The  spasms  are  not  continuous,  but  may  instantly  be  produced  by 
touching  the  frog,  or  by  clapping  the  hands,  or  by  knocking  the  table  with 
the  finger.  According  to  Dr.  Harley,  emprosthotonos,  is  more  common 
in  the  frog  than  opisthotonos,  the  reverse  being  the  case  in  man.  It  will 
be  remarked  that  the  pupils  dilate  during  the  fits  and  contract  in  the  in- 
tervals. 

7.  Iodine. 

The  following  is  the  best' plan  of  making  the  experiment  with  iodine  : 

Place  on  a  microscope  glass  a  very  small  drop  of  an  alcoholic  solution  of 
iodine,  and  allow  it  to  evaporate,  and  directly  it  is  dry  add  a  drop  of  the 
strychnia  solution,  acidulated  with  acetic  acid,  to  which  has  been  added  a 
trace  of  sulphuric  acid  and  a  drop  of  spirits  of  wine.  (To  see  these  reac- 
tions, a  solution  of  a  trace  of  strychnia  in  three  drachms  of  acetic  acid, 
one  drachm  of  spirits  of  wine,. and  six  drops  of  dilute  sulphuric  acid  gives 
good  results.) 

After  it  has  dried  spontaneously,  it  is  to  be  examined  under  the  micro- 
scope with  a  Nicol's  prism  and  selenite,  usiug  no  analyzer,  and  merely  a 
common  eyepiece.     The  following  characteristic  figures  will  be  seen: 

(a)  Small  tufts,  mostly  circular,  of  acicular  black  crystals,  as  fine  as 
needles. 

(b)  Myriads  of  minute  dots  of  a  somewhat  triangular  form,  some  being 
larger  than  others,  and  well  defined.  They  are  generally  colored  yellow, 
pink,  and  green. 

(c)  Large  triangular  crystals  generally  of  a  yellow  or  green  color  and 
composed  of  three  parts  radiating  from  a  centre. 

(d)  A  number  of  solid  macled  prisms,  presenting  here  and  there  com- 
plementary tints  of  red  and  green. 

(e)  Solid  rosette  macles  of  four,  five,  and  six-sided  prisms.  These,  how- 
ever, are  not  so  abundant  unless  the  strychnia  is  added  to  the  iodine  solu- 
tion. 

(f)  Lastly,  when  the  strychnia  is  in  any  considerable  quantity,  large 
feathery  and  tabular  plates  of  a  colorless  salt  of  strychnia  not  combined  with 
iodine  will  be  apparent. 

There  are  other  ways  in  which  the  experiment  may  be  made.  The 
forms  described  are  sometimes  well  displayed  by  dropping  a  mere  fraction 
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of  a  grain  of  strychnia  on  an  alcoholic  solution  of  iodine  to  which  a  trace 
of  acetic  acid  has  been  added.  There  is  another  method  by  which  we  have 
obtained  very  good  results ;  namely,  by  touching  a  glass  slide  first  with  a 
drop  of  acetic  acid,  and  afterwards  with  a  solution  of  iodine,  just  so  as  to 
color  the  acid  slightly  yellow,  when  upon  adding  to  this  the  mere  trace  of 
dry  strychnia,  a  deep  red-brown  color  instantly  appears,  which  in  a  few 
minutes  changes  to  orange-yellow.  Place  over  this  a  covering  glass,  and 
on  examining  it  with  a  microscope  in  the  manner  described,  either  one  or 
other  or  all  of  the  several  varieties  of  crystals  already  noted  will  be  ob- 
served. If  the  acetic  acid  is  added  afterwards,  myriads  of  minute  acicular 
and  somewhat  made  crystals  are  generally  developed.  It  is  preferable, 
however,  that  the  acetic  acid  should  be  added  first,  as  better  results  are  in 
this  way  obtained.  There  is  no  difficulty  by  this  means  of  detecting  the 
jrsWth  of  a  grain. 

8.  Iodide  of  Potassium. 

Produces  an  amber-colored  precipitate. 

Add  to  the  strychnia  a  drop  of  acetic  acid  upon  a  glass  slide,  and  touch 
it  with  a  drop  of  an  aqueous  solution  of  iodide  of  potassium.  The  crystals 
appear  under  the  microscope  as  macles  and  prisms  grouped  in  rosettes.  They 
are  insoluble  either  in  excess  of  the  iodide  or  in  free  alkalies,  but  are  solu- 
ble in  most  acids. 

9.  Carbazotic  Acid. 

Gives  a  pale-yellow  precipitate,  sparingly  soluble  even  in  a  large  excess 
of  acetic  acid.  The  precipitate  appears  under  the  microscope  in  the  form 
either  of  minute  needles,  arranged  in  tufts,  or  as  feathery  crystals  serrated 
at  the  edges. 

Strychnia  is  also  precipitated  by  the  chlorides  of  gold  and  of  platinum 
(pale  yellow)  ;  by  perchloride  of  mercury  (white,  soluble  in  acetic  acid; 
crystals  being  plumose  tufts)  ;  by  perchloride  of  iron  (yellow;  crystals  oc- 
tahedra)  ;  by  tannic  acid  (white)  ;  by  ferrocyanide  of  potassium  (yellow ; 
radiating  acicular  crystals,  soluble  in  most  acids)  ;  by  sulphocyanide  of  po- 
tassium (white  and  crystalline,  in  radiating  tufts,  sparingly  soluble  in  di- 
lute acetic  and  hydrochloric  acids) ;  by  potash  and  soda  and  by  their  carbo- 
nates, and  by  ammonia  (white,  consisting  of  the  pure  alkaloid,  soluble  in  all 
dilute  acids);  and  by  bichromate  of  potash  (bright  yellow  octahedral  crys- 
tals, soluble  in  nitric  acid,  insoluble  in  acetic  acid). 

Toxicological  Analysis. 

In  conducting  a  toxicological  examination  either  of  the  contents  of  the 
stomach  or  of  any  organic  mixture  for  strychnia,  proceed  as  follows  : 

(A)  Acidify  the  organic  mixture  with  a  little  acetic  acid,  diluting  it  with 
sufficient  water  to  make  it  filter  easily.  Acetic  acid  is  preferable  to  other 
acids,  because  (1)  acetate  of  strychnia  is  a  very  soluble  salt.  (2)  The 
acid  coagulates  casein  and  other  albuminous  matters.  (3)  An  excess  is 
easily  got  rid  of.  (4)  It  does  not  change  starchy  matters  into  sugar.  And 
(5)  it  cannot  complicate  the  inquiry  if  other  poisons  have  afterwards  to  be 
sought  for. 

Filter  the  acid  aqueous  solution  through  muslin,  and  evaporate  the  fil- 
trate on  a  water-bath  to  the  consistence  of  a  thick  syrup.  Treat  this  resi- 
due with  eight  or  ten  times  its  bulk  of  alcohol;  filter  and  distil  off  the  al- 
cohol. The  extract,  if  strychnia  be  present,  will  be  intensely  bitter.  If 
necessary,  dilute  the  residue  with  water,  and  again  filter.  Supersaturate 
the  filtrate  with  liquor  potassa?,  and  shake  the  solution  up  with  its  own 
bulk  of  ether.  Allow  the  mixture  to  stand  until  the  ethereal  solution  has 
separated.     Decant  the  ether,  and  treat  the  watery  liquid  two  or  three 
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times  in  a  similar  manner  with  ether.  Chloroform  is  no  doubt  a  better  sol- 
vent for  strychnia  than  ether,  but  it  is  very  much  more  difficult  to  manage. 
Distil  off  the  ether  and  dissolve  the  residue  out  of  the  flask  with  a  little 
dilute  acetic  acid.  If  the  solution  be  turbid,  filter,  in  order  to  get  rid  of 
fatty  matters.  By  a  second  treatment  with  potash  and  ether,  the  alkaloid 
will  probably  be  obtained  in  a  state  pure  enough  to  be  tested.  But  if  not 
or  should  it  contain  piperin  (which  would  interfere  with  the- color  test), 
treat  the  residue  with  a  few  drops  of  concentrated  sulphuric  acid,  and 
stand  it  in  a  warm  place  for  a  few  hours.  The  acid  will  not  injure  the 
strychnia,  but  it  will  char  the  organic  matter.  Afterwards  dilute  with 
water,  saturate  with  potash,  and  treat  again  with  ether,  when  the  alkaloid 
will  be  obtained  in  a  pure  state.  To  this  residue  apply  the  color  and  other 
tests  already  described. 

(B)  The  method  adopted  by  Messrs.  Rodgers  and  Gird  wood,  is  some- 
what similar. 

The  contents  of  the  stomach  and  the  stomach  itself,  cut  into  small 
pieces,  are  to  be  digested  in  water  acidulated  with  hydrochloric  acid  over  a 
water-bath  for  two  hours,  then  strained  through  muslin,  filtered  and  evap- 
orated to  dryness  over  a  water-bath.  The  residue  is  .to  be  digested  in 
alcohol  acidulated  with  hydrochloric  acid,  filtered  and  again  evaporated 
to  dryness.  Again  treat  with  distilled  water,  and  filter  into  a  long  wide 
tube.  To  this  first  add  excess  of  ammonia,  and  afterwards  shake  up  with 
half  an  ounce  of  chloroform.  The  chloroform  having  subsided,  draw:  it  off 
with  a  pipette,  and  evaporate  it  to  dryness  in  a  small  evaporating  basin  ; 
afterwards  mofsten  the  residue  with  concentrated  sulphuric  acid,  and  allow 
the  mixture  to  remain  on  a  water-bath  for  half  an  hour.  Add  to  this 
some  distilled  water,  pouring  the  solution  into  a  test-tube,  and  thoroughly 
rinsing  out  the  basin  with  hot  distilled  water.  When  cold,  add  ammonia 
in  excess,  and  shake  the  solution  up  with  three  drachms  of  chloroform.  It 
may  be  necessary  to  repeat  the  charring  with  the  sulphuric  acid.  Evapo- 
rate a  few  drops  of  the  chloroform  solution  on  a  white  porcelain  dish,  and 
test  with  sulphuric,  acid  and  peroxide  of  manganese  in  the  manner  already 
described. 

If  the  particles  of  chloroform  do  not  readily  aggregate,  the  tube  must  be 
placed  for  a  few  minutes  in  hot  water,  and  if  this  does  not  succeed,  the 
mixture  should  then  be  diluted  with  a  large  bulk  of  water. 

(C)  When  the  liver,  spleen,  kidneys,  or  other  tissues  are  the  subject  of 
analysis,  they  should  first  of  all  be  reduced  to  a  pulp  by  rubbing  them  well 
up  in  a  mortar,  and  afterwards  digested  for  several  hours  with  acidulated 
water.  The  solution  should  then  be  boiled,  and  when  cold  strained  through 
muslin  and  evaporated  over  a  water-bath,  the  same  process  being  then 
adopted  as  with  the  contents  of  the  stomach. 

(D)  To  obtain  strychnia  from  urine,  set  it  aside  for  a  few  days,  until  it 
decomposes  and  becomes  alkaline  ;  filter,  shake  up  with  chloroform,  and 
purify  the  alkaloid  as  already  described. 

(E)  If  blood  is  being  examined,  dilute  it  with  an  equal  bulk  of  water, 
acidulate  with  acetic  acid,  and  boil  for  a  short  time.  Filter  and  evapo- 
rate the  filtrate  nearly  to  dryness.  Treat  the  residue  with  alcohol,  and 
proceed  as  before. 

(F)  Strychnia  may,  according  to  Mr.  Rodgers,  be  detected  in  the  bones 
of  animals  poisoned  with  it.  The  following  is  the  process  recommended  by 
him  for  its  detection  in  these  more  solid  parts  of  the  human  body. 

"  The  bones,  broken  into  pieces  of  a  convenient  size,  are  placed  in  a  deep 
evaporating  basin,  aud  covered  with  dilute  hydrochloric  acid  (one  part 
acid  and  ten  parts  water),  aud  digested  over  a  water-bath  until  dissolved. 
When  cold  the  liquid  is  filtered.     To  the  filtered  liquid  sulphuric  acid 
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must  be  added  so  long  as  a  precipitate  is  produced,  when  the  liquid  is  to  be 
again  filtered.  To  the  filtrate  sulphate  of  magnesia  must  be  added  in  the 
proportion  of  one  ounce  to  every  pound  of  bones  used.  Excess  of  ammonia 
is  now  added  and  the  liquid  again  filtered.  This  liquid  must  now  be  agi- 
tated with  about  half  an  ounce  of  chloroform  in  a  stoppered  bottle,  which, 
as  before  stated,  dissolves  the  strychnia.  After  subsidence,  the  chloroform 
is  to  be  drawn  off  by  a  pipette  and  agitated  in  a  capacious  tube  with  dis- 
tilled water.  The  chloroform  must  again  be  drawn  off,  and  evaporated  to 
dryness  over  a  water-bath  ;  the  residue,  after  beiug  moistened  with  con- 
centrated sulphuric  acid,  is  to  be  again  heated  over  a  water-bath  for  half 
an  hour,  then  diluted  with  distilled  water,  and  filtered  into  a  tube.  Excess 
of  ammonia  is  now  to  be  added,  and  the  liquid  again  agitated  with  about 
three  drachms  of  chloroform.  This  last  operation  requires  repetition,  as 
the  chloroform  solution  will  not  at  first  yield,  on  evaporation,  the  strychnia 
in  a  sufficient  state  of  purity  for  the  application  of  the  color  test.  It  may 
be  necessary  to  remark  that  in  the  above  process  advantage  is  taken  of  the 
solubility  of  strychnia,  for  as  the  ammoniacal  solution  to  which  the  chlo- 
roform is  first  added  will  generally  equal  an  imperial  pint  in  quantity, 
nearly  one  grain  and  a  quarter  of  strychnine  might  be  in  solution,  not- 
withstanding the  presence  of  excess  of  ammonia." 

(G)  Dialysis  may  also  be  adopted  for  the  separation  of  the  poison  from 
the  organic  mixture.  Acidulate  with  either  acetic  or  hydrochloric  acids, 
put  the  mixture  into  the  dialyzer  and  float  in  a  dish  containing  distilled 
water.  After  allowing  it  to  remain  for  two  days,  evaporate  the  diffusate 
to  dryness  and  test  the  residue.  The  results  obtained  by  the  authors  by 
this  method  are  not  satisfactory. 

(H)  Or,  lastly,  the  general  process  suggested  at  the  commencement  of 
this  chapter  may  be  adopted. 

Failure  in  detecting  Strychnia  after  Death. 

The  question  respecting  the  causes  of  failure  in  detecting  strychnia  after 
poisoning  is  an  important  one.  There  are  some  who  assert  that  when 
strychnia  has  been  given  in  a  miuimum  dose  to  cause  death,  it  is  not  pos- 
sible for  the  chemist  to  detect  it,  owing  to  its  decomposition  in  the  living 
organism  ;  Avhilst  others  say  that  there  are  no  cases  in  which  strychnia 
may  not  be  detected  in  the  animal  body  after  the  administration  of  a  fatal 
dose,  no  matter  how  the  poison  was  given  or  how  long  after  death  the 
analysis  was  made. 

Both  these  statements  require  modification.  The  first  we  believe  to  be 
untrue,  and  the  second  a  little  too  strongly  stated.  Failures  in  detecting 
the  poison,  it  must  be  admitted,  have  too  often  been  due  to  miserably  im- 
perfect methods  of  research,  and  the  employment  of  rough  processes  that 
modern  chemistry  will  not  sanction.  Strychnia,  it  is  certain,  does  not  de- 
compose in  the  presence  of  organic  matter.  At  the  time  of  Palmer's  trial 
in  1856,  Dr.  Letheby  put  0.5  grains  of  strychnia  into  a  bottle  with  a  dog's 
stomach,  and  sealed  it  up.  In  1869  (thirteen  years  afterwards),  one-half 
of  this  was  examined  by  one  of  the  authors  and  all  the  strychnia  reactions 
obtained.  The  remainder  is  still  preserved.  But  if  the  dose  has  been  a 
minimum  one,  and  the  period  between  the  taking  the  poison' and  death 
considerable,  it  is  just  probable  that  complete  elimination  of  the  poison  may 
take  place,  and  render  its  discovery  impossible.  Such  cases  are  certainly 
very  rare,  but  still  it  would  be  wrong  to  lose  sight  of  their  possibility. 

The  answer  then  to  the  question,  Under  what  circumstances  may  strych- 
nia fail  to  be  detected  after  death?  is  this:  If  the  dose  that  caused  death 
was  very  small,  and  a  considerable  time  elapsed  between  its  administra- 
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tiou  and  death,  complete  elimination  of  the  poison  from  the  system  is  pos- 
sible. Or,  in  other  words,  failure  to  detect  the  poison  is  not  due  to  its 
decomposition  in  the  presence  of  tissue  either  living  or  dead  (for  it  is  not 
decomposed),  but  to  its  elimination.  But  if  death  is  rapid  (as  it  usually 
is),  the  length  of  time  that  elapses  between  death  and  the  analysis  is  per- 
fectly immaterial;  for  to  use  Mr.  Rodgers's  words,  "Putrefaction,  so  far 
from  interfering  with  the  separation  of  the  strychnia,  greatly  facilitates 
it."  If,  then,  strychnia  causes  death,  only  provided  that  the  dose  is  not 
absolutely  a  minimum  one,  and  that  sufficient  time  has  not  elapsed  for  its 
entire  elimination,  it  is  in  the  body,  aud  the  toxicologist  should  find  it,  no 
matter  whether  the  examination  is  made  immediately  after  death,  or 
whether  years  have  elapsed  between  the  fatal  result  and  the  analysis. 

Cases  of  Poisoning  with  Strychnia. 

(I.)   STRYCHNIA. 

CASE  1.— "Medical  Times  and  Gazette,"  July,  1856  (Dr.  Booth).  Male:  set.  46.  1%  grains;  re- 
peated small  doses  having  been  taken  previously. 

Symptoms. — Stupor;  loss  of  speech  ;  opisthotonos;  pupils  dilated. 

Result. — Death  in  two  hours  and  a  half. 

Post-mortem  and  Analysis. — Membranes  of  brain  and  spinal  cord  congested ;  apoplectic  clot  in  right 
corpus  striatum. 

CASE  2.—"  Lancet,"  January  7, 1838,  p.  647  (Dr.  Blumhardt).    Male :  set.  17.    40  grains. 

Tims  of  Symptoms  commencing. — Almost  directly. 

Symptoms. — Complete  stiffness  of  head  and  body  in  fifteen  minutes;  perfect  consciousness;  pupils 
dilated ;  tetanus. 

Treatment. — Four  grains  of  tartar  emetic,  which  produced  very  little  vomiting. 

Result. — Death  in  one  hour  and  a  half. 

Post-mortem  and  Analysis. — Body  very  stiff;  two  pounds  of  fluid  but  tarry  blood  ran  out  when  the 
spinal  coid  was  opened  ;  no  strychnia  found;  stomach  normal. 

CASE  3. — "  Lancet,"  August  31,  1850  (Mr.  George  Bennett).  Female  :  set.  13.  1J^  grains  in  solution. 

Time  of  Symptoms  commencing. — In  one  hour. 

Symptoms. — Twitchings  first  appeared;  opisthotonos;  violent  tetanic  fits;  pupils  dilated  during 
fits;  afterwards  contracted. 

Treatment. — Emetics  and  vinegar  and  water. 

Result. — Death  in  two  hours  and  a  half. 

CASE  4.— Wormley,  "  On  Poisons,"  p.  542 ;  "  Edinburgh  Monthly  Journal,"  December,  1845,  p  908  (Dr. 
Watson).     Female :  set.  12.     %  of  a  grain. 

Time  of  Symptoms  commencing. — In  twenty  minutes. 

Symptoms. — Opisthotonos. 

Result. — Death  in  one  hour. 

Post-mortem  and  Analysis. — Brain  and  membranes  natural;  spinal  cord  healthy  ;  cavities  of  heart 
empty  ;  stomach  natural ;  face  placid  ;  lungs  much  congested. 

CASE  5.— "Medical  Gazette,"  vol.  xxxvii,  1846,  p.  925.    Male:  set.  26.    Dose  (?). 

Time  of  Symptoms  commencing. — (?) 

Symptoms. — (?) 

Result. — Found  dead. 

Post-mortem  and  Analysis. — Brain  and  membranes  healthy;  lungs  gorged  ;  heart  contained  coagu- 
lated blood. 

CASE  6.— "Medical  Gazette,"  vol.  xxxvii,  p.  254.    Female:  set.  35.    3  grains  taken  in  tea. 

Time  of  Symptoms  commencing. — In  twenty  minutes. 

Symptoms. — Convulsions,  very  violent,  with  periods  of  intermission. 

Result.— Death  in  one  hour  and  three-quarters. 

CASE  7. — Casper's  "  Wochenschrift,"  February  28,  1846  ;  "  American  Journal  of  Medical  Science," 
January,  1848.    Male:  adult.    30  grains  taken  in  spirit. 

Time  of  Symptoms  commencing. — In  fifteen  minutes. 

Symptoms. — Muscular  twitchings  ;  afterwards  opisthotonos. 

Result. — Death  in  thirty  minutes. 

CASE  8— "Edinburgh  Monthly  Journal,"  April,  1846,  p.  230  (Dr.  Edwards).  Male:  adult.  Dose  (?). 

Time  of  Symptoms  commencing. — (?) 

Symptoms  — (?)  Pupils  dilated. 

Treatment.— (?) 

Result. — Death. 

Post-mortem  and  Analysis. — Brain  and  membranes  healthy  ;  lungs  congested  with  dark  fluid  blood ; 
heart  distended  with  dark  fluid  blood  ;  stomach  healthy. 
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CASE  9. — "British  American  Journal,"  August,  1347  (case  of  Dr.  "Warner).  Male:  set.  39.  %  grain 
of  sulphate  of  strychnia. 

Time  of  Symptoms  commencing. — In  five  minutes. 

Symptoms. — Constriction  of  throat  was  the  first  symptom;  tetanic  convulsions ;  opisthotonos;  mind 
clear  to  the  last. 

Result. — Death  in  twenty  minutes. 

CASE  10.—"  Medical  Times  and  Gazette,"  April  15, 1854,  p.  375.    Female  :  ast.  36.    \i  of  a  grain  (?). 

Time  of  Symptoms  commencing. — In  ten  minutes. 

Symptoms. — Convulsions  ;  emprosthotonos. 

Result. — Death  in  one  hour  and  three-quarters. 

CASE  11. — "  Pharmaceutical  Journal,"  1S4S,  vol.  ii,  p.  298.    Female  :  adult.    3  grains  in  solution. 

Time  of  Symptoms  commencing. — In  five  to  ten  minutes. 

Syinptoms. — Spasms ;  perfect  consciousness. 

Result. — Death  in  an  hour  and  a  quarter. 

Post-mortem  and  Analysis. — Heart  contracted  and  empty ;  bloody  fluid ;  nothing  remarkable  in  other 
parts. 

CASE  12. — "  Medical  Times  and  Gazette,"  April  28, 1855.  Female :  set.  12.  1  grain  taken  in  pill  by 
mistake  for  valerianate  of  zinc. 

Time  of  Symptoms  commencing. — Very  soon. 

Symptoms. — Sickness  and  tetanic  convulsions. 

Result. — Death  in  an  hour  and  a  half. 

CASE  13.— " Edinburgh  Monthly  Journal,"  September,  1S51,  p.  234  (Dr.  Smith).  Male:  adult. 
Dose(?). 

Time  of  Symptoms  commencing. — (?) 

Symptoms. — (?) 

Result.— Death. 

Post-mortem  and  Analysis. — Every  joint  rigid  ;  countenance  livid;  brain  and  membranes  very  con- 
gested ;  blood  fluid  and  dark-colored  ;  stomach  somewhat  congested ;  spine  not  examined. 

CASE  14. — "Edinburgh  Monthly  Journal,"  1855  (Dr. Lonsdale).  Male:  set.  59.  1%  grains  taken, 
by  mistake  for  jalapin. 

Time  of  Symptoms  commencing. — In  an  hour  and  a  half. 

Symptoms. — Violent  spasms ;  intervals  four  to  eight  minutes  ;  tetanus;  pupils  dilated. 

Result. — Death  in  one  hour. 

Post-mortem  and  Analysis. — Brain  natural;  heart  healthy  and  empty;  lungs  congested;  stomach, 
healthy. 

CASE  15.—"  Medical  Times  and  Gazette,"  December  16,  1S54,  p.  624  (Mr.  D.  G.  McPherson).  Male  :. 
adult.    Dose  (?). 

Time  of  Symptoms  commencing. — (?) 

Symptoms. — Found  with  his  body  arched,  teeth  clenched,  and  pupils  dilated. 

Result.— Death. 

Post-mortem  and  Analysis. — Stomach  was  congested  in  spots,  and  the  mucous  membrane  softened; 
lungs  engorged  ;  red  spots  about  the  duodenum. 

CASE  16.—"  Dublin  Medical  Press,"  June  25, 1S56  (Dr.  Geoghegan).    Male  :  set.  26.    5  grains. 

Time  of  Symptoms  commencing. — In  fifteen  minutes. 

Result. — Death  in  twenty  to  twenty-five  minutes. 

Post-mortem  and  Analysis. — Lungs  congested  ;  heart  contracted,  and  containing  a  little  dark  fluid 
blood ;  mucous  membrane  of  stomach  softened. 

CASE  17.— " Lancet,"  June  8, 1861,  p.  571. (Mr.  Lawrence).  Female:  set.  30.  Probably  taken  in  solu- 
tion.   Dose  (?). 

Time  of  Symptoms  commencing. — (?) 

Symptoms. — Tetanic  spasms. 

Treatment. — (?) 

Result. — Death  in  about  three-quarters  of  an  hour. 

CASE  18.—"  Lancet,"  November  16, 1861,  p.  480  (Mr.  Tarleton).     Male :  set.  12.     3  grains  taken  in 
pill  which  had  been  made  eight  months,  and  was  very  hard. 
Time  of  Symptoms  commencing. — Three  hours. 
Symptoms. — Usual  symptoms  ;  conscious  and  sensible  to  the  last. 
Treatment. — Chloroform  and  stomach-pump. 
Result. — Death  in  three  hours  and  ten  minutes. 

CASE  19.—"  Ann.  d'Hygiene,"  1861,  vol.  i,  p.  133.    Male  •,  est.  T%.    %  of  a  grain. 
Result. — Death  in  half  an  hour. 

CASE  20— "Lancet,"  July  26, 1856,  p.  117  (Dr.  Martyn).    Female :  set.  45.    %  of  a  grain. 
Time  of  Symptoms  commencing. — Shortly. 
Symptoms. — As  usual. 
Result. — Recovery. 

CASE  21. — Taylor's  "Medical  Jurisprudence."    Male:  adult.    yz  of  a  grain  taken  at  intervals* 
Result.— Recovery. 
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CASE  22  — " Lancet,"  August  17, 1861,  p.  169  (Dr.  Powell).  Female:  set.  28.  2-3  grains  as  rat  poison. 
Symptoms. — Ordinary  symptoms. 
Treatment. — Chloroform  for  three  hours,  then  emetics. 
Result. — Recovery  after  some  weeks. 

CASE  23.—"  Lancet,"  January  10,  1863,  vol.  i,  p.  54  (Dr.  Ansell).    Female :  set.  20.    4  grains. 
Symptoms. — Severe  paroxysms;  opisthotonos. 
Treatment. — Only  albumen  given. 
Result. — Recovery  in  seven  hours. 

CASE  24.—"  Medical  Gazette,"  vol.  xli,  p.  305.    7  grains. 
Result. — Recovery. 

CASE  25. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  408  (case  of  M.  Merghelynk).    7%  grains. 
Result. — Death  in  fifteen  minutes. 

CASE  26.— Taylor's  "  Medi.al   Jurisprudence,"  vol.  i,  p.  408  (case  of  Madame  Merghelynk).    7% 
grains. 
Result. — Death  in  ten  minutes. 

CASE  27.— "  Lancet,"  May  30,  1857,  p.  551  (Mr.  Wilkins).    Male  :  set.  23.    3  grains. 

Symptoms. — Tetanic  convulsions;  opisthotonos;  feet  inverted ;  consciousness  perfect  to  the  end. 

Treatment. — Emetics. 

Result. — Death  in  six  hours  and  a  half. 

Post-mortem  and  Analysis. — Body  very  rigid  ;  fingers  contracted ;  brain  and  membranes  congested  ; 
right  side  of  heart  full  of  dark  fluid  blood  ;  lungs  congest  d;  no  poison  found. 

CASE  28. — "  Medical  Times  and  Gazette,"  November,  1857.  Female  :  set.  17.  3j  of  Butler's  vermin- 
killer. 

Result. — Death  in  one  hour. 

CASE  29.— "  Edinburgh  Monthly  Journal,"  1859,  vol.  ii,  p.  507.  Male.  Packet  of  vermin-killer. 
Quantity  =  3  grains  of  strychnia. 

Result. — Recovery. 

CASE  30. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  414.    Male:  set.  43.    5  grains. 

Time  of  Symptoms  commencing. — Fifteen  miuutes. 

Result. — Death  in  thirty  minutes. 

CASE  31.—"  American  Journal  of  Medical  Science,"  October,  1864,  p.  399.    Female.    6  grains. 

Time  of  Symptoms  commencing. — Three  minutes. 

Result. — Death  in  thirty  minutes. 

CASE  32. — "  Wormley  on  Poisons,'.'  p.  538.    Male.    5  grains. 

Time  of  Symptoms  commencing. — One  hour  and  three-quarters. 

Result. — Recovery. 

CASE  33. — "American  Journal  of  Medical  Science,"  April,  1845,  p.  562.  7  grains  taken  in  two 
doses,  at  five  hours'  interval. 

Time  of  Symptoms  commencing. — Two  hours  and  a  half. 

Result. — Recovery. 

CASE  34. — "American  Journal  of  Medical  Science,"  January,  1863,  p.  259.  Male.  8  to  10  grains  of 
nitrate  of  strychnia  taken  at  one  time,  and  afterwards  12  grains. 

Treatment. — Cranberry  soup  was  taken  before  the  poison ;  the  first  dose  was  taken  in  bitter-almond 
water,  and  after  the  last  dose  10  grains  of  acetate  of  morphia  were  swallowed. 

Result. — Recovery. 

CASE  35. — Taylor's  "Medical  Jurisprudence,"  voL  i,  p.  78L    10  grains. 

Result. — Death  in  ten  minutes. 

CASE  36 — "  American  Journal  of  Medical  Science,"  April,  1854,  p.  537.  Male.  1%  grains  of 
strychnia,  with  the  same  quantity  of  nux  vomica. 

Result. — Death  immediate. 

CASE  37. — "  American  Journal  of  Medical  Science,"  October,  1861,  p.  409.    6  grains. 

Result. — Death  in  six  hours. 

CASE  38. — "  American  Journal  of  Medical  Science,"  October,  1862,  p.  562.  Female  :  set.  26 ,  ya  grain. 

Time  of  Symptoms  commencing. — Ten  minutes. 

Result. — Recovery  in  six  weeks. 

CASE  39. — Pereira's  "Materia  Medica."    Female.    2  to  3  grains. 

Result.— Death  in  two  hours. 

CASE  40. — "British  and  Foreign  Medico-Chirurgical  Review,"  April,  1857,  p.  502.  Male.   10  grains. 

Time  of  Symptoms  commencing. — Fifteen  miuutes. 

Symptoms. — Vomiting  occurred  very  early.    Symptoms  as  usual. 

Result. —  Recovery  in  one  week. 

CASE  41.— "  Lancet,"  May  17,  1873,  p.  698  (Dr.  Dickinson).  Female:  set.  16.  Gibson's  vermin-killer. 

Time  of  Symptoms  commencing. — A  few  minutes. 

Treatment. — Hypodermic  injection  of  3iss.  of  chloral  hydrate. 

Result. — Recovery. 

CASE  42— " Lancet,"  October  11, 1873,  p.  533.    Male:  set.  37.    About  1  grain. 

Time  of  Symptoms  commencing. — Five  minutes. 

Result. — Death  in  one  hour. 
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CASE  43.—"  Lancet,"  January  13,  1872,  p.  43.    Male  adult  (rat-poison).    =  1  grain  of  strychnia. 

Time  of  Symptoms  commencing. — Twenty  minutes. 

Symptoms. — Treatment  adopted  before  the  symptoms  set  in. 

Treatment. — Sss.  linct.  opii. 

Result. — Recovery. 

CASE  44.— " Lancet,"  December  23, 1871,  p.  907  (Mr.  Beatty).  Female:  set.  22.  Packet  of  Battle's 
vermin-killer,  then  5ij  of  laudanum,  and  then  3ss.  of  red  precipitate. 

Time  of  Symptoms  commencing. — Thirty  minutes. 

Symptoms. — None  of  the  ordinary  strychnia  symptoms  occurred;  those  of  opium-poisoning  set  in 
after  thirty  minutes. 

Result. — Recovery. 

CASE  45.— "  Lancet,"  December  23,  1871,  p.  907  (Mr.  Beatty).  Female  :  set.  17  ;  pregnant.  Battle's 
vermin-killer. 

Time  of  Symptoms  commencing. — Very  soon. 

Symptoms.— Opisthotonos. 

Treatment. — Tincture  of  opium. 

Result. — Recovery. 

CASE  46.— "Medical  Times  and  Gazette,"  May  25,  1861,  p.  561  (Mr.  Thornton).  Female.  3  or  4 
grains. 

Time  of  Symptoms  commencing. — Very  soon. 

Symptoms. — Violent  convulsions  occurring  every  twenty  minutes;  no  pain. 

Treatment. — Emetics  and  chloroform. 

Result. — Recovery. 

CASE  47.—" Lancet,"  July  10, 1852,  p.  33  (Dr.  Cooper  Forster).    Male:  set.  52.    About  1  grain. 

Time  of  Symptoms  commencing. — In  ten  minutes. 

Symptoms. — Tetanic  convulsions ;  opisthotonos  ;  a  paroxysm  every  six  minutes,  lasting  two  minutes. 

Treatment. — Emetics. 

Result. — Recovery. 

CASE  48.— "  Lancet,"  June  9,  1855,  p.  596  (Mr.  Hendry),  Male:  set.  30.  5ij  of  Butler's  vermin-killer. 

Symptoms. — Tetanic  convulsions;  opisthotonos. 

Treatment.— Emetics  and  stomach-pump,  but  these  were  not  used  for  one  hour  and  a  half. 

Result. — Recovery. 

CASE  49.—"  Lancet,"  April  19, 1856,  p.  428  (Dr.  Ogston).  Male :  set.  28.  A  packet  of  Marsden's  ver- 
min and  insect  killer  =  %  of  a  grain  of  strychnia. 

Time  of  Symptoms  commencing. — Almost  immediately. 

Treatment. — No  treatment. 

Result. — Death. 

Post-mortem  and  Analysis. — Pupils  dilated;  back  part  of  scalp  loaded  with  blood  ;  brain  and  mem- 
branes natural;  a  quantity  of  blood  in  the  spinal  canal;  blood  on  both  sides  of  heart;  lungs  much 
congested;  stomach  and  duodenum  congested;  strychnia  discovered. 

CASE  50.— Case  of  Dove,  vide  "  Lancet,"  March  15  and  22, 1856,  pp.  292-321. 

CASE  51. — "  Lancet,"  September  13,  1856,  p.  302  (Dr.  Jones,  Jersey).    Female :  set.  22.    %  a  grain. 

Time  of  Symptoms  commencing. — In  twenty  minutes. 

Symptoms. — Tetanic  convulsions,  which  at  one  time  left,  but  returned  ;  opisthotonos. 

Treatment. — Scarcely  any. 

Result. — Death  in  five  hours. 

Post-mortem  and  Analysis. — Spine  arched  ;  fingers  and  jaw  firmly  clenched  ;  much  blood  escaped  on 
opening  the  skull  and  spinal  cord ;  stomach  natural ;  each  ventricle  of  heart  contained  a  clot  of 
dark  semi-fluid  blood. 

CASE  52.—"  Lancet,"  July  26, 1856,  p.  107  (Mr.  Craster).  Female.  %  of  a  grain  in  three  pills,  with 
half  an  hour's  interval  between  each. 

Time  of  Symptoms  commencing. — Began  after  taking  second  pill. 

Symptoms. — Violent  convulsions  ;  tetanus. 

Treatment. — Emetics. 

Result. — Recovery  in  five  hours. 

CASE  53.—"  Lancet,"  Oct.  10, 1857,  p.  361  (Mr.  Hazell).    Female.    Over  3  grains. 

Result. — Death. 

Post-mortem  and  Analysis. — Post-mortem  in  fifty-eight  hours ;  fingers  and  jaws  fixed  ;  lungs  con- 
gested; heart  large,  full  of  blood  ;  on  the  right  side  stomach  natural ;  brain  congested  at  the  base. 

CASE  54.— "Lancet,"  July  13,  1867,  pp.  41  and  118  (Mr.  Folker).  Male  adult.  .  3  grains  of  ver- 
min-killer. 

Time  of  Symptoms  commencing. — In  three-quarters  of  an  hour. 

Symptoms. — Only  two  minutes'  interval  between  spasms ;  great  thirst ;  spasms  ceased  in  twelve 
hours;  intellect  clear. 

Treatment.— Kept  under  the  influence  of  chloroform.    Tincture  of  aconite  given. 

Result. — Recovery. 

CASE  55.— "Lancet,"  Jan.  17,  1846,  p.  73  (Dr.  Watson).    Female:  set.  13.    %  of  grain  in  three  pills. 

Time  of  Symptoms  commencing. — In  twenty  minutes. 

Symptoms. — Opisthotonos;  mind  clear;  convulsions  ceased  suddenly  ;  pupils  dilated. 
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Treatment. — Emetics;  bleeding;  stomach-pump;  galvanism. 

Result.— Death  in  about  one  hour. 

Post-mortem  and  Analysis. — Post-mortem  in  forty-four  hours.  Brain  and  membranes  natural ; 
spinal  cord  healthy,  but  the  membranes  congested;  lungs  congested;  stomach  normal. 

CASE  56. — "Transactions  of  Pennsylvania  Medical  Society  ;"  "Berlin  Journal,"  Dec.  15,  1870 (Dr. 
Gobrecht).    Male:  set.  20.     Sj  of  chloroform  and  15  grains  of  strychnia. 

Symptoms. — Profoundly  comatose,  but  no  strychnia  symptoms. 

Treatment.— Electricity. 

Result. — Recovery. 

CASE  57.— "Medical  Times  and  Gazette,"  March  11, 1871,  p.  283  (Dr.  Atlee).  Male:  ret.  60.  20 
grains  in  solution  taken  on  a  full  stomach. 

Symptoms. — Violent  tetanus. 

Treatment. — Chloroform  and  emetics. 

Result.— Recovery. 

CASE  58.— "Medical  Times  and  Gazette,"  Oct.  23,  1869,  p.  491  (Dr.  Cameron).  Female:  set.  17.  A  3d. 
packet  of  Butler's  vermin-killer  =  %  of  a  grain  of  strychnia. 

Time  of  Symptoms  commencing. — After  two  hours. 

Symptoms. — Violent  spasms. 

Treatment. — Stomach-pump  ;  chloroform. 

Result.— Recovery. 

CASE  59.—"  Medical  Times  and  Gazette,"  May  9,  1868,  p.  499  (Mr.  McCarthy).  Female :  set.  4.  Pow- 
der for  destroying  mice. 

Time  of  Symptoms  commencing. — Very  soon. 

Symptoms.— Opisthotonos  ;  pupils  dilated. 

Treatment. — Chloroform  administered  for  one  hour  and  a  half. 

Result. — Recovery. 

CASE  60.—"  Medical  Times  and  Gazette,"  June  27, 1868,  p.  691  (Mr.  Phelps).  Female :  set.  14.  Pen- 
nyworth of  strychnia  in  a  bottle  of  ginger-beer  =  about  1  grain. 

Time  of  Symptoms  commencing. — Very  soon. 

Symptoms. — Opisthotonos. 

Treatment. — Chloroform  ;  whilst  under  its  influence,  the  stomach-pump  was  used. 

Result.— Recovery. 

CASE  61.— "Medical  Times  and  Gazette,"  July  6,1867,  p.  5  (Dr.  Hunter).  Female:  set.  70.  94 
drops  of  liquor  strychnia;  taken  during  forty-two  hours  =  %  of  a  grain. 

Time  of  Symptoms  commencing. — In  five  minutes  after  the  last  dose  =  %  grain. 

Symptoms. — No  opisthotonos  occurred,  but  violent  convulsive  twitchings  ;  mind  clear. 

Result. — Death. 

CASE  62.—"  Medical  Times  and  Gazette,"  March  8, 1862,  p.  250  (Dr.  Wilmot).  Female  :  set.  18.  A 
packet  of  vermin-killer. 

Time  of  Symptoms  commencing. — About  fifteen  minutes. 

Result.— Death  in  thirty-five  minutes. 

Post-mortem  and  Analysis. — Blood  dark  and  fluid;  right  side  of  heart  full  of  blood  ;  stomach  natural ; 
blue  color  of  the  vermin-killer  not  apparent,  explained  by  her  having  previously  eaten  oranges. 

CASE  63.— "British  Medical  Journal,"  June  22, 1872,  p.  660  (Rev.  S.  Haughton.M.D.).  Male:  aet. 
19.    Strychnia  put  into  an  egg. 

Time  of  Symptoms  commencing. — (?) 

Symptoms. — Convulsions  and  opisthotonos. 

Treatment. — One-drop  doses  of  nicotin  given  every  half  an  hour  in  whisky  punch. 

Result.— Recovery. 

CASE  64.—"  British  Medical  Journal,"  Sept.  18, 1869,  p.  322  (Mr.  Heward).  Female  :  set.  56.  Packet 
of  Battle's  vermin-killer  =  about  8  grains  of  strychnia. 

Symptoms. — No  vomiting. 

Result.— Death  in  twenty  minutes. 

Post-mortem  and  Analysis. — Signs  of  tetanic  convulsions;  stomach  congested  and  corrugated; 
bladder  empty  and  hard  ;  heart  contracted  and  empty. 

CASE  65.—"  New  York  Medical  Record,"  March  1,  1867.    4  grains. 

Symptoms. — Vomiting. 

Treatment. — Kept  under  chloroform  for  seven  hours. 

Result. — Recovery. 

CASE  66.— "British  Medical  Journal,"  Sept.  21, 1867,  p.  250  (Dr.  Henry  Thompson).  Female:  set. 
49.    One  of  Battle's  Gd.  packets  of  vermin-killer. 

Time  of  Symptoms  commencing. — Immediate  hot  burning  taste,  and  twitchings. 

Symptoms. — Insensible  in  half  an  hour  ;  and  remained  so  for  six  or  eight  hours. 

Treatment. — Conium  and  camphor  were  administered. 

Result. — Recovery  in  one  month. 

CASE  67.— "British  Medical  Journal,"  Dec.  30,  1871,  p.  754  (Dr.  Roberts).    Vermin-killer. 

Result. — Found  dead. 

Post-mortem  and  Analysis. — Expression  of  face  calm,  and  not  distorted,  and  the  bedclothes  were 
found  tucked  in. 
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CASE  68.—"  British  Medical  Journal,"  May  20, 1865,  p.  509  (Mr.  Rogers).  Female :  set.  25.  Barber's 
magic  vermin-killer  powders  (2.8  grs.  strychnia  in  28  grains  of  powder). 

Symptoms. — Ordinary  symptoms. 

Treatment. — Stomach-pump. 

Result.— Death  in  two  hours. 

Post-mortem  and  Analysis. — Rigidity  of  muscles  found  to  have  disappeared  after  nine  hours;  brain 
and  spinal  cord  healthy  ;  lungs  very  congested  ;  both  sides  of  heart  empty;  blood  very  fluid. 

CASE  69.—"  Edinburgh  Medical  Journal,"  April,  1875,  p.  907  (Dr.  Ogilvie  Will).  Male  :  set.  18.  Not 
less  than  4  grains  of  strychnia. 

Time  of  Symptoms  commencing. — A  few  minutes. 

Symptoms. — As  usual. 

Treatment. — Chloral  hydrate  and  emetics  given. 

Result. — Recovery. 

CASE  70.— "  Edinburgh  Medical  Journal,"  Sept.,  1873  (Mr.  Buckley).    Male. 

Treatment. — Chloroform  and  V/&  grains  of  atropia  injected. 

Result. — Recovery. 

CASE  71.—"  Medical  Times  and  Gazette,"  July  20, 1861,  p.  67  (Dr.  Schuler).     Male :  set.  50.    One- 
twelfth  of  a  grain  applied  to  Punctum  lachrymale. 
Time  of  Symptoms  commencing. — Three  minutes. 
Symptoms. — Tetanus;  urine  and  faeces  evacuated. 
Result. — Recovery. 

CASE  72.— "Medical  Times  and  Gazette,"  Dec.  15, 1860,  p. 596  (Dr.  Part).    Female :  set.  31.    A  3d. 
paper  of  Battle's  vermin-killer  =  about  3  grains. 
Time  of  Symptoms  commencing. — (?) 
Symptoms. — Opisthotonos;  violent  tetanic  convulsions. 
Treatment. — Emetics  and  afterwards  Indian  hemp  and  chloric  ether. 
Result. — Recovery. 

CASE  73.— " Medical  Times  and  Gazette,"  Oct.  30,  1858,  p.  443  (Dr.  Ogilvie).  Male:  set.  21.  4 
grains  of  strychnia,  taken  probably  in  coffee. 

Time  of  Symptoms  commencing. — One  hour. 

Symptoms. — Tetanic  seizures. 

Treatment. — Bleeding  and  emetics. 

Result. — Death  in  seventy  minutes. 

Post-mortem  and  Analysis. — Venous  congestion  of  the  brain;  heart  large  and  empty;  lungs  very 
congested  ;  stomach  and  intestines  normal. 

CASE  74. — "  Medical  Times  and  Gazette,"  Jan.  2,  1855,  p.  19,  from  "  Boston  Journal."    Male :  set.  15. 
2  grains  of  strychnia  in  powder. 
Time  of  Symptoms  commencing. — (?) 
Symptoms. — Violent  symptoms. 

Treatment. — Chloroform  administered  for  four  hours  and  a  half. 
Result. — Recovery. 

CASE  75.— "Medical  Times  and  Gazette,"  June  12,1858,  p.  600  (Dr.  O'Reilly).    Male.    6  grains 
taken  in  beer. 
Symptoms. — Violent  tetanic  symptoms. 

Treatment. — Nicotin  given  in  the  form  of  infusion  of  tobacco  (3x  of  dried  tobacco  leaves). 
Result. — Recovery. 

CASE  76.— "Medical  Times  and  Gazette,"  June  14,  1856,  p.  609  (Dr.  Kirk).    Male.    6  grains. 
Treatment. — Stomach-pump;  friction  over  spine  with  hot  turpentine. 
Result. — Recovery. 

(II.)  NUX  VOMICA. 

CASE  77.—"  Ann.  d'Hygiene,"  1861,  vol.  ii,  p.  431.    Male.    300  grains  (powder). 
Time  of  Symptoms  commencing. — Two  hours. 
Symptoms. — Convulsions. 
Result. — Death. 

CASE  78.— Christison,  p.  901.  Female :  aged.    3  grains  of  extract. 
Result. — Death  in  three  days. 

CASE  79.—"  Christison,"  p.  901.    30  grains  (powder). 
Result. —  Death. 

CASE  80.—"  Lancet,"  Dec.  15, 1849  (Mr.  Iliff ).    Female  :  set.  23.    gij  (powder). 

Time  of  Symptoms  commencing. — Very  shortly. 

Symptoms. — Dilated  pupils;  tetanic  convulsions  every  two  minutes. 

Treatment. — Emetics  and  stomach-pump. 

Result. — Recovery. 
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CASE  81. — "London  Medical  Repository,"  vol.  xix,  p.  448,  and  Wormley,  p.  530.  Female.  Si  i  j 
(powder). 

Time  of  Symptoms  commencing. — Forty  minutes. 

Result. — Death  in  one  hour. 

CASE  82. — "  New  York  Medical  Journal,"  vol.  xxx,  p.  448,  and  Wormley,  p.  531.  Female.  A 
tablespoonful  (powder). 

Time  of  Symptoms  commencing. — Instantly. 

Result. — Recovery  in  six  hours. 

CASE  83.— Orfila,  "Toxicologic,"  vol.  ii,  p.  605.    Male.    Quantity  (?). 

Time  of  Symptoms  commencing. — Immediately. 

Result. — Death  on  fourth  day. 

CASE  84.—"  Lancet,"  Dec.  28,  1839,  p.  500  (Dr.  R.  D.  Thomson).    Female :  xt.  18.    Quantity  (?). 

Time  of  Symptoms  commencing. — Very  soon. 

Result. — Death  in  two  hours. 

CASE  85.— "Lancet,"  Oct.  22,  185.3,  p.  385  (Dr.  Hassall).    Male  :  set.  20.    Siss.  (powder). 

Time  of  Sympl07ns  commencing. — Within  ten  minutes. 

Symptoms. — In  three-quarters  of  an  hour  had  tetanic  convulsions ;  opisthotonos. 

Treatment. — Emetics  and  stomach-pump. 

Result. — Recovery  in  two  days. 

CASE  86.— "Lancet,"  May  17, 1856,  p.  551.    Female :  set.  18.    Sss.  (powder). 

Time  of  Symptoms  commencing. — Very  soon. 

Symptoms. — Tetanus,  and  previously,  complete  paralysis  of  lower  extremities  ;  intellect  clear. 

Treatment. — Emetics. 

Result. — Death  in  seven  hours. 

Post-mortem  and  Analysis. — Stomach  and  gullet  much  inflamed. 

CASE  87. — "  Lancet,"  May  17, 1856,  p.551.    Female.    Nux  vomica  and  strychnia. 

Time  of  Symptoms  commencing. — In  one-quarter  of  an  hour. 

Result. — Death  in  one  hour  and  a  half. 

CASE  88.— "Medical  Times  and  Gazette,"  Jan.  16,  1858,  p.  69  (Mr.  Ley).  (1)  Male:  adult;  (2) 
Female  :  adult.    Five  grains  of  extract  taken  by  each  in  a  pill. 

Time  of  Symptoms  commencing. — Forty  minutes. 

Symptoms. — Violent  spasms  and  tetanus  ;  complained  of  being  "  fixed  "  to  the  chairs;  intellects  of 
both  were  clear. 

Treatment. — Emetics. 

Result. — Recovery. 

CASE  89.—"  Medical  Times  and  Gazette,"  Feb.  9,  1856,  p.  148  (Mr.  Davies).  Female  :  set.  16.  Sss. 
(powder). 

Time  of  Symptoms  commencing. — Walked  two  miles  after  taking  it.  Symptoms  commenced  in  one 
hour  and  a  half. 

Symptoms. — Violent  tetanic  symptoms. 

Treatment. — Tannin  ;  sulphate  of  copper  ;  cold  effusion. 

Result. — Death  in  three  hours  and  a  half. 

Post-mortem  and  Analysis. — Brain  soft  and  congested  ;  heart  almost  empty  ;  lungs  congested  ;  stom- 
ach slightly  congested  towards  pyloric  end. 

See  also  the  following  additional  cases  of  Strychyiia  Poisoning : 

"Medical  Times  and  Gazette,"  Dec.  31,  1864,  p.  702  (case  of  Deniine  poisoning  his  patient  Trumpy). 
"  "  Aug.  14, 1858,  p.  179  (Butler's  vermin-killer.     Death). 

"  "  March  15, 1856,  pp.  274  and  285  (case  of  Dove). 

"British  Medical  Journal,"  May  31,  1862,  p.  573  (Death  from  strychnia  applied  to  puncta  lachry- 
malia). 

"  Medical  Times,"  Aug.  21, 1847,  p.  512  (one-quarter  to  half  a  grain.    Death  in  fourteen  to  twenty 
minutes). 
"  British  Medical  Journal,"  Jan.  6, 1866,  p.  29  (poisoning  by  Hunter's  infallible  vermin-killer). 

UPAS  TIEUTE. 

"  Medical  Times  and  Gazette,"  Aug.  23,  1862,  p.  203  (case  at  Java).    Strychnia  symptoms. 
"  "         May  16,1863,  p.  511. 

JBrucia  (C^H^OJ. 

Brucia  was  discovered  by  Pelletier  and  Caventou,  in  1819,  in  the  seed 
and  bark  of  the  Nux  vomica  and  St.  Ignatius's  bean,  in  conjunction  with 
strychnia. 

Brucia  is  found  either  as  a  bitter  white  odorless  and  amorphous  powder, 
or  in  the  form  of  crystals  consisting  of  groups  of  needles  or  four-sided 
prisms,  containing  15.45  per  cent,  of  water  of  crystallization.   Brucia  has 
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distinctly  basic  properties,  but  they  are  not  so  powerful  as  those  of  strych- 
nia. It  melts  at  115°  Cent.,  and  sublimes  at  204°  CeDt.  It  is  not  acted 
upon  by  cold  sulphuric  acid  or  by  caustic  alkalies.  It  is  dissolved,  but  not 
decomposed  by  hydrochloric  acid.  An  intense  red  color  is  produced  when 
it  is  treated  with  nitric  acid,  a  reaction  which  does  not  occur  with  strychnia. 
One  part  of  anhydrous  brucia  dissolves  in  1050  of  water  at  16°  Cent.,  and 
in  440  of  ether.     It  is  very  soluble  in  benzol,  chloroform,  and  alcohol. 

Symptoms,  etc. 

Brucia  has  similar  properties  to  those  of  strychnia,  producing  almost 
identical  physiological  effects,  but  its  activity  is  very  much  less.  The 
isVcrth  of  a  grain  of  strychnia  will  produce  convulsions  in  a  frog  in  seven 
minutes,  when  given  by  the  mouth.  It  requires  the  ilffth  of  a  grain 
of  brucia  to  produce  the  same  effect  in  the  same  time  ;  that  is,  strychnia 
is,  as  nearly  as  possible,  ten  times  more  powerful  in  its  action  than 
brucia.  The  convulsions  produced  are  neither  so  severe  nor  so  long  con- 
tinued. Three  cases  of  death  from  it  are  related  by  Casper  and  two  by 
Christison. 

Tests. 

Nitric  Acid  with  brucia  and  its  salts  produces  a  brilliant  red  color, 
which,  on  the  application  of  a  moderate  heat,  changes  to  yellow.  If, 
after  warming,  a  trace  of  protochloride  of  tin  be  added,  the  color  changes 
to  a  deep  purple,  which  may  be  bleached  by  an  excess  of  either  the  tin  salt 
or  nitric  acid.  No  action  is  produced  with  the  nascent  oxygen  color  tests, 
but  if  brucia  is  mixed  with  sulphuric  acid  and  bichromate  of  potash 
added,  there  is  first  an  orange,  then  a  green,  then  a  yellow  tint  produced, 
theaction  not  being  dependent  on  the  nascent  oxygen  as  it  is  with  strychnia, 
but  on  the  reduction  of  the  chromium  salts. 

The  caustic  alkalies  give  a  white  amorphous  precipitate  soluble  in  free 
acids  ;  sidphocyanide  of  potassium,  a  white  precipitate,  first  amorphous  then 
crystalline,  insoluble  in  acetic  acid  ;  bichromate  of  potash,  a  yellow  crystal- 
line precipitate,  insoluble  in  acetic,  but  soluble  in  nitric  acid  ;  bichloride  of 
platinum,  a  yellow  precipitate,  decomposed  by  caustic  alkalies  ;  chloride  of 
gold,  a  flesh-colored  amorphous  precipitate  ;  carbazotic  acid,  a  yellow  pre- 
cipitate, sparingly  soluble  in  acetic  actd  ;  ferricyanide  of  potassium,  a  light- 
yellow  crystalline  precipitate,  the  formation  of  which  is  prevented  by  the 
presence  of  a  free  acid ;  iodine  in  iodide  of  potassium,  an  orange-brown 
amorphous  precipitate ;  bromine  in  hydrobromic  acid,  a  deep-brown 
amorphous  precipitate ;  perchloride  of  mercury,  a  white  amorphous  precip- 
itate ;  iodide  of  potassium,  a  crystalline  precipitate,  which  takes  some  time 
to  form  ;  and  tannic  acid,  a  white  amorphous  precipitate. 

In  an  organic  mixture,  the  same  process  that  is  described  for  the  re- 
covery of  strychnia  may  be  adopted.  In  testing  the  residue,  the  action 
of  nitric  acid  should  be  first  tried,  and  afterwards,  the  protochloride  of 
tin,  and  if  no  result  is  shown  with  these,  it  will  be  useless  trying  the  other 
tests. 

24.  MELANTHACE^. 

Asagrcea  Officinalis. 

(Sabadilla — Cevadilla.) 

The  fruit,  which  is  about  a  quarter  of  an  inch  in  length,  contains  one  to 
three  seeds,  which  are  of  a  brown  color,  and  have  a  disagreeable  per- 
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sisteut  bitter  and  acrid  taste,  and  produce  when  chewed  great  numbness  of 
the  tongue  and  lips. 

Half  a  drachm  will  prove  fatal  to  a  dog  or  cat,  irritant  symptoms  con- 
joined with  nervous  symptoms  being  produced. 

Its  poisonous  action  is  due  to  veratria,  which  alkaloid  is  usually  pre- 
pared from  this  plant. 

Veratria  (C32H5,N208). 
(Veratrine.) 

Veratria  is  an  alkaloid  contained  in  several  plants,  such  as  the  Vera- 
trum  album,  probably  in  the  V.  viride,  and  in  Sabadilla,  from  which  it 
is  usually  prepared.  It  exists  in  these  probably  as  a  gallate.  One  pound 
of  sabadilla  yields  twenty  grains  of  veratria  (Dr.  Thomson),  and  accord- 
ing to  Mr.  Scattergood,  thirty  grains  may  be  obtained  from  one  pound  of 
the  root  of  the  V.  viride. 

It  is  usually  met  with  as  a  white  amorphous  powder,  but  may  be 
obtained  in  crystals  from  the  alcoholic  solutions,  although  with  some  diffi- 
culty. It  has  no  smell,  but  if  applied  to  the  nostrils,  it  produces  violent 
and  uncontrollable  sneezing.  It  is  slightly  bitter  and  acrid  to  the  taste, 
producing  great  dryness  and  heat  in  the  fauces.  An  intense  pricking 
sensation  is  produced  when  the  alcoholic  solution  is  applied  to  the  skin. 

It  is  very  slightly  soluble  in  water  (1  in  9000),  somewhat  soluble  in 
ether  (1  in  100),  and  very  soluble  in  alcohol,  chloroform,  benzol,  and 
dilute  acids. 

It  melts  at  115°  C.  (239°  F.),  giving  off  a  pungent  vapor,  and  leaving 
behind  a  carbonaceous  mass. 

The  solution  has  an  akaline  reaction.  It  forms  salts  wTith  acids,  which 
are  very  soluble  in  water  and  chloroform,  but  insoluble  in  ether. 

The  reactions  of  acids  upon  the  alkaloid  must  be  specially  noted,  as 
they  are  characteristic. 

1.  Sulphuric  acid  turns  it  yellow.  The  mixture  slowly  becomes  crimson, 
and  afterwards  violet.     The  reaction  is  hastened  by  heat. 

2.  Nitric  acid  changes  it  to  a  light-red,  becoming  yellow. 

3.  Hydrochloric  acid  (Trapp'sTest)  dissolves  it  without  changing  its  color, 
but  on  warming  the  solution  it  becomes  red. 

4.  Chloride  of  gold  gives  a  lemon-yellow  precipitate. 


Action  of  Alkaloids  with  Cold  Sulphuric  Acid,  and  Alterations  produced  by 
the  Application  of  Heat. 


Cold  Acid. 

When  Warmed. 

Narcein. 

Solanin. 
Piperin. 

Sillirhl. 

Papaverin. 
Veratria. 

Immediate  brown,  changing  first  to 

brownish-yellow,  and  afterwards  to 

greenish-yellow. 
Immediate  orange-brown,  after  some 

hours  becoming  purple-brown. 
Immediate       orange-red,     becoming 

brown. 
Immediate  crimson-pink. 
Immediate    purple,    the    color   soon 

fading. 
Slowly  changes  to  a  reddish-yellow, 

and  after  some  minutes  becomes  a 

crimson-red,  then  violet. 

Bright  brownish-red,  which  darkens, 
and  becomes  purple-red. 

Darkens,  and  becomes  almost  black. 

Dark-brown. 

Darkens,  and  becomes  black. 
Color  discharged. 

Color   manifests  itself   immediately, 
and  remains  unchanged  for  hours. 
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As  regards  the  action  of  sulphuric  acid,  it  is  well  to  note,  that  when 
added  to  veratria,  the  red  color  is  slow  in  appearing,  whilst  with  the  other 
bodies  it  is  rapid.  The  preceding  table,  taken  in  chief  from  Wormley, 
will  illustrate  the  reactions  of  oil  of  vitriol,  cold  and  warm,  with  the 
several  bodies  mentioned. 


Experiments  on  Animals. 
Experiments  on  animals  prove  veratria  to  be  an  active  poison. 


Dose. 

Animal. 

How  administered. 

Symptoms. 

Death. 

Authority. 

Gr.  ij. 

Cat. 

Mouth. 

Instantaneous  frothing 
at  mouth. 

Death  in  1  minute. 

Wormley. 

Gr.  ij. 

Cat. 

Mouth. 

Instantaneous  frothing 
at  mouth. 

Death  in  1%  min- 
utes. 

Wormley. 

Gr. -iij. 

Dog. 

Mouth. 

Instant  vomit'g;  invol- 
untary micturition. 

Death  in  2  hours. 

Wormley. 

Gr.  ij. 

Dog. 

Mouth. 

No  effect.    (This  was  a 
different    sample    of 
the  drug.to  that  used 
in  the  preceding  ex- 
periments.) 

Recovered. 

Magendie. 

Gr.  j. 

Dog. 

Injected  into  jugu- 
lar vein. 

Tetanic  spasms. 

Death  in  a  few  sec- 
onds. 

Magendie. 

Gr.j. 

Dog. 

Injected  into  peri- 
toneum. 

Tetanic  spasms. 

Death  in  9  minutes. 

Magendie. 

In   the  human  subject  the  ygth  of   a  grain  has  produced   dangerous 
symptoms,  accompanied  with  collapse. 


Treatment. 

The  treatment  must  consist  in  the  administration  of  emetics,  the  use  of 
the  stomach-pump  and  powdered  charcoal,  tannin  infusions,  and  stimulants, 
whilst  opium  combined  with  purgatives  may  afterwards  be  useful,  if  the 
patient  can  bear  them. 


Cases  of  Poisoning  with  Veratria. 

CASE  1. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  332  (Mr.  Callaway).  Female.  One-tenth 
of  a  grain. 

Symptoms. — After  a  short  time  was  found  insensible  ;  surface  cold  ;  pulse  failing,  and  apparently 
dying. 

Result. — Recovery. 

CASE  2.— Dr.  Percy's  Prize  Essay,  1864,  p.  76.    Male :  adult.    30  grains  of  crude  veratria  pre- 
pared from  V.  viride. 
Symptoms. — Vomiting ;  prostration  ;  loss  of  pulse  ;  recovery  on  third  day. 
Result. — Recovery. 


Colchicum  Autumnale.     (Fig.  32.) 
(Colchicum — Meadow  Saffron — Autumn  Crocus.)  ' 

All  parts  of  this  plant,  even  the  flowers,  are  poisonous,  the  bulb  and 
seeds  being  especially  active.  It  has  a  fibrous  root,  and  an  underground 
stem  or  corm. 

The  corm  or  bulb  is  white  internally,  and  has  a  brown  external  coat.     A 
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milky  juice  flows  out  when  the  fresh  bulb  is  cut. 
acrid. 


Its  taste  is  bitter  aud 


Fig.  32. 


The  seeds  are  of  a  reddish-brown  color 
externally,  and  white  internally.  In  ap- 
pearance they  are  hard,  spherical,  aud 
shrivelled  (from  8  to  12  to  1  grain,  Guy). 
They  have  a  bitter  taste,  but  no  smell. 

As  a  medicine,  the  action  of  colchicum 
is  uncertain.  Its  activity  varies  accord- 
ing to  the  season  in  which  it  is  gathered 
(Orfila  and  Christison),  its  energy  being 
greatest  in  the  autumn  (Buchner). 

It  contains  a  peculiar  acid  called 
Civadic  acid. 

Its  active  principle  is 

Colchicinia  or  Colchiein. 

Colchicin  is  supposed  by  some  to  be 
identical  with  veratria,  but  of  this  there 
is  considerable  doubt.  It  does  not  pro- 
duce the  violent  sneezing  peculiar  to 
veratria.  It  is  slightly  soluble  iu  water, 
the  solution  being  alkaline,  but  is  not  so 
soluble  as  veratria.     It  is  freely  soluble 

in  alcohol.     It  gives  with  nitric  acid  a  reddish-violet  color,  which  very 

soon  passes  off. 

Symptoms,  Dose,  etc. 

The  symptoms  in  the  human  subject  may  commence  immediately,  but 
are,  at  any  rate,  rarely  delayed  beyond  three  hours.  Pain,  vomiting, 
purging,  the  stools  being  frequently  mixed  with  blood,  cramps  and  occa- 
sionally convulsions,  great  irritation  in  the  throat,  thirst,  dilated  pupils, 
with  great  coldness  and  prostration,  are  the  commonly  observed  symptoms. 
Not  unusually  they  closely  resemble  malignant  cholera  in  their  nature. 
Delirium  and  suppression  of  urine  have  been  occasionally  noticed.  In 
several  cases  relapse  and  death  have  occurred,  where  for  a  time  the  urgent 
symptoms  seemed  to  yield  to  treatment.  Death  has  taken  place  in  seven 
hours,  whilst  it  has  been  delayed  for  eight  days,  but  in  the  majority  of 
cases  it  occurs  within  twenty-four  hours.  One  ounce  of  the  wine,  forty- 
eight  grains  of  the  dried  bulb,  a  tablespoonful  of  the  seeds,  two  ounces  of 
the  cooked  leaves,  and  a  handful  of  the  flowers  have  severally  caused  death. 
Recovery  is  recorded  after  one  ounce  of  the  wine  and  one  ounce  of  the 
tincture  respectively. 

Post-mortem  Appearances. 

In  nearly  all  cases  the  stomach  and  intestines  are  found  inflamed.  In 
two  cases  no  redness  was  noticed,  and  in  one  case  the  stomach  was  said  to 
be  gray  and  brittle.  Frequently,  purple  patches  will  be  observed  on  the 
skin,  and  occasionally  on  the  internal  organs.  The  liver,  spleen,  brain, 
and  spinal  cord  are  usually  congested,  the  bladder  empty,  and  the  heart 
full  of  coagulated  blood. 

Colchicum  has  been  administered  criminally  (Reg.  v.  Catherine  Wilson, 
C.  C.  C,  Sept.,  1862,  murder  of  Mrs.  Soames). 
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Experiments  on  Animals. 

Two  drachms  of  the  dried  bulb  given  by  the  mouth  were  found  to  kill 
a  dog  (Storck).  A  similar  quantity  dissolved  in  sherry  and  the  soluble 
portion  injected  into  the  jugular  vein  of  a  dog,  caused  death  in  five  hours, 
with  vomiting,  diarrhoea,  and  great  prostration.  Of  colchicin,  the  y^th  of 
a  grain  killed  a  cat  in  twelve  hours,  vomiting,  purging,  staggering,  and 
salivation  being  produced. 

Cases  of  Poisoning  by  Colchicum. 

CASE  1. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  330.    Male.    giss.  of  wine  of  colchicum. 

Symptoms. — Immediate  pain  in  abdomen ;  death. 

Result — Death  in  seven  hours. 

CASE  2.— Schneider's  "  Annalen,"  vol.  i,  p.  232.    gj  of  wine  of  colchicum. 

Result. — Death  in  thirty-nine  hours. 

CASE  3.—"  L'Union  Medicale,"  Aug.  24,  1848.    gj  of  wine  of  colchicum. 

Symptoms. — Cramps  in  limbs  ;  twitchings  of  tendons. 

Result. — Recovery. 

CASE  4. — "  American  Journal  of  Medical  Science,"  Jan.,  1857.  Female :  eet.  56.  gj  of  the  wine 
taken  in  the  course  of  twelve  hours  in  divided  doses. 

Symptoms. — Nausea;  vomiting;  slight  purging;  heat  and  pain  in  throat;  thirst;  clammy  skin; 
feeble  pulse ;  pain  in  stomach,  which  continued  for  three  days. 

Result. — Recovery. 

CASE  5. — "  Medical  Gazette,"  vol.  x,  p.  160  (Mr.  Fereday  Dudley).  Male,  gij  of  wine  of  colchicum 
(seeds). 

Symptoms. — Vomiting  in  one  hour  and  a  half;  great  pain;  tenesmus  and  thirst;  no  convulsions 
or  insensibility  ;  suppression  of  urine;  weakness  of  limbs  ;  and  before  death  dark  watery  purging. 

Result. — Death  in  forty-eight  hours. 

Post-mortem. — A  patch  of  redness  found  in  stomach  near  the  cardiac  end ;  jejunum  inflamed ;  blad- 
der empty ;  purple  patches  on  the  skin. 

CASE  6. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  330  (Mr.  Mann),  giiiss.  of  colchicum  wine 
in  divided  doses. 

Result. — Death  on  the  fourth  day. 

Post-mortem,. — No  inflammation  of  mucous  membrane  found,  but  simply  extravasation  of  blood 
into  the  mucous  follicles. 

CASE  7.—"  Edinburgh  Medical  and  Surgical  Journal,"  vol.  xiv,  p.  262.    Male.  giss.  of  wine  made 
from  bulb. 
Symptoms. — Vomiting;  pain;  purging;  colic;  delirium;  death. 
Result. — Death  in  two  days. 
Post-mortem. — No  morbid  appearances. 

CASE  8. — "  Christison,"  p.  882.    Three  soldiers.     18  ozs.  of  colchicum  wine. 

Symptoms. — The  first  had  symptoms  of  malignant  cholera;  death  in  two  days  from  collapse. 

Result. — (1)  Death  in  two  days. 

The  other  two  had  similar  symptoms,  passing  into  dysentery  ;  death  in  a  few  weeks. 

Result. — (2  and  3)  Death  after  a  few  weeks. 

CASE  9.—"  Annales  d'Hygiene  Publique,"  vol.  xvi,  p.  394  (M.  Caffe).  Female,  gv  of  wine  contain- 
ing the  active  matter  of%  'D-  of  the  bulb. 

Symptoms. — Pain,  vomiting  and  coldness  came  on  rapidly;  oppression  of  breathing;  great  prostra- 
tion ;  cramps  ;  no  purging,  or  delirium,  or  convulsions,  or  change  in  pupil ;  death. 

Result. — Death  in  twenty-two  hours. 

Post-mortem. — Cerebral  vessels  congested ;  coagulated  blood  in  heart ;  stomach  brittle  and  gray  ; 
Peyer's  patches  very  livid  and  distinct. 

CASE  10.— "Annales  d'Hygiene  Publique,"  vol.  xii,  p.  397.    Female  (sister  of  last  case),    gv  of 
wine,  containing  %  lb.  of  bulb. 
Symptoms. — Similar  symptoms. 
Result. — Death  in  twenty-eight  hours. 
Post-mortem. — Putrefaction  after  forty-eight  hours  so  far  advanced  as  to  render  results  uncertain. 

CASE  11.—"  Lancet,"  April  4,  1840,  p.  62;  "  Journ.  de  Chimie  Medicale,"  vol.  viii,  p.  351,  Dec,  1839. 
(Chevallier).    Male  :  set.  50.    Wine  made  from  the  bulb. 
Symptoms. — Pain,  thirst,  vomiting. 
Result. — Death  in  three  days. 
Post-mortem. — No  morbid  appearances. 


324  CASES    OF    POISONING    BY    COLCHICUM. 

CASE  12.— Reese,  "  Manual  of  Toxicology,"  p.  335.  Eight  or  ten  persons  drank  wine  of  colchicum, 
believing  it  to  be  sherry,  at  Montreal,  Nov.  1873. 

Symptoms. — Nausea,  severe  vomiting,  abdominal  pains,  cramps,  purging,  and  prostration.  Five 
died. 

Result. — Death  and  recovery. 

CASE  13.— "L'Union  Medicale,"  March  27,  1855;  "Lancet,"  May  5, 1855.  (M.  Jules  Roux,  of  the 
Toulon  Galley  Slave  Hospital.)    Five  men  took  Sij  of  colchicum  wine  each  in  mistake  for  bark  wine. 

Symptoms. — Symptoms  began  in  about  two  hours.  All  five  died  ;  three  within  nineteen  hours,  and 
two  within  twenty-six  hours.  Severe  pain,  nausea,  constant  vomiting;  diarrhoea,  but  no  blood  in 
stools.    Mental  faculties  unimpaired. 

Result. — Death.    Three  within  nineteen  hours  and  two  in  from  nineteen  to  twenty-six  hours. 

Post-mortem. — No  inflammation  or  ulceration  in  pharynx  or  oesophagus  ;  stomach  and  intestines  soft 
and  red,  but  not  ulcerated;  liver  and  spleen  congested;  strongly  marked  vascularity  in  brain  and 
spinal  cord;  muscular  tissue  very  rosy. 

CASE  14. — "  Medical  Times  and  Gazette,"  March  7, 1874,  p.  275  (Dr.  Major).  Colchicum  wine  made 
of  4  oz.  of  seeds  to  one  pint,  swallowed  by  seventeen  thieves,  each  taking  from  three  to  eleven 
ounces  of  the  wine. 

Symptoms. — Vomiting  and  bilious  discharges  set  in  after  from  forty-five  to  ninety  minutes  ;  purg- 
ing came  on  simultaneously  when  the  quantity  taken  had  been  large,  but  was  delayed  otherwise  ; 
vomiting  and  purging  continued  to  the  last  in  the  fatal  cases  ;  severe  cramps  ;  pupils  slightly  dilated  ; 
voice  hoarse;  greatirritation  in  the  throat,  as  if  there  was  laryngitis;  thirst  intense;  pulse  small. 
For  several  hours  before  death  the  beating  of  the  heart  could  only  be  heard  with  difficulty.  They 
remained  sensible  to  the  last,  the  muscular  strength  being  retained.  They  were  all  sleepless.  In 
seven  fatal  cases  the  ages  were  from  twelve  to  forty-five,  and  the  patients  lived  from  nineteen  to 
twenty-nine  hours.    One  man  set.  35  who  took  eleven  ounces,  recovered. 

Result. — Death  in  seven  cases  in  from  nineteen  to  twenty-nine  hours.    Ten  recovered. 

CASE  15.— "Edinburgh  Medical   and  Surgical  Journal,"  vol.  Ivi,  p.  186  (Dr.  Lewins,  Jr.).     5i  of 
tincture  of  the  seeds  taken  three  times  daily. 
Symptoms. — Dangerous  symptoms. 
Result. — Recovery. 

CASE  16. — "  Medical  Times  and  Gazette,"  Jan.  15,  1853,  p.  59.    Male  adult.    A  wineglassful  of  tinc- 
ture of  colchicum  (seeds). 
Symptoms. — Violent  pain  and  vomiting. 
Result. — Death  in  twenty-four  hours. 

CASE  17.—"  Lancet,"  June  10,  1848,  p.  642  (M.  Renauldin).    Female.    Sj  of  tincture. 
Symptoms. — Pain  and  vomiting  (emetics  given). 
Result. — Recovery  in  eight  days. 

CASE  18.—"  Lancet,"  Jan.  8, 1853,  p.  45.    Male.    Sij  of  tincture. 
Symptoms. — Pain  and  vomiting. 
Result.— Death. 

CASE  19.— "Journal  de  Chimie  Medicale,"  1839,  p.  589  (M.  Ollivier).    Two  cases.    A  dose  of  the 
tincture  containing  about  48  grains  of  dried  bulb. 
Result. — Both  died  within  twenty-four  hours. 

CASE  20.—"  Journal  de  Chimie  Medicale,"  1839,  p.  589  (M.  Ollivier).  Watery  extract  of  138  grains 
of  dried  bulb  taken  in  three  doses.    (July.) 
Symptom,i. — Purging  and  prostration.    No  head  symptoms. 
Result. — Death  in  three  days. 

CASE  21.—"  London  Medical  Gazette,"  1838-9,  vol.  ii,  p.  763  (Mr.  Henderson).    Sj  of  tincture. 

Symptoms. — No  symptoms  for  three  hours,  when  pain,  vomiting,  purging,  numbness,  and  pricking 
came  on.    On  the  second  day  pain  in  the  joints,  sweating,  and  lightness  of  head  set  in. 

Result. — Recovery. 

CASE  22.— "Medical  Times,"  Dec.  19,  1840,  p.  137.  Male  adult.  Decoction  of  colchicum  seeds 
(large  spoonful). 

Symptoms. — Fifteen  stools  and  vomitings  occurred  within  a  few  hours.  On  the  second  day  the 
diarrhoea  a  little  abated.  On  the  third  day  respiration  became  hurried,  pupils  dilated,  stomach 
painful. 

Result. — Death  on  the  third  day. 

Post-mortem. — Abdomen  hard,  and  covered  externally  with  violet  and  greenish-blue  patches  ;  sur- 
face of  heart  covered  with  brownish  spots;  stomach  violet-colored ;  veins  of  stomach  and  intestines 
filled  with  black  blood;  very  little  inflammation  in  intestines. 

CASE  23.— "Lancet,"  Aug.  18,  1860,  p.  177.    Two  children.    Seeds. 

Result. — Death. 

CASE  24.—"  Beitrage,"  vol.  iv,  p.  246  (Bernt).    Two  children.    A  handful  of  colchicum  seeds. 

Symptoms. — Vomiting,  purging. 

Result. — Death  in  twenty-four  hours. 

Post-mortem. — Redness  of  stomach  and  small  intestines. 
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CASE  25. — "  Christison,"  p.  8S3  (Blurohardt).    Male.    Infusion  of  a  teaspoonful  of  the  seeds. 

Symptoms. — Diarrhoea,  griping,  and  vomiting  after  three-quarters  of  an  hour.  In  twelve  hours 
seemed  better,  and  free  from  pain.  The  next  day  all  symptoms  returned,  and  he  died  about  twelve 
o'clock. 

Result. — Death. 

Post-mortem. — Twenty-three  hours  after  death  muscles  were  rigid  ;  heart  and  great  vessels  con- 
tained coagulated  blood ;  gullet  at  cardiac  end  inflamed ;  stomach  and  intestines  more  or  less  in- 
flamed. 

CASE  26.—"  Christison,"  p.  884  (Dr.  Bleifus).    Male.    2  oz.  of  cooked  leaves  gathered  in  May. 

Symptoms. — Vomiting  and  purging  occurred  in  six  hours.  In  fifteen  hours  symptoms  of  malignant 
cholera  set  in.  Mind  clear;  pain  in  the  stomach ;  coldness  of  skin,  and  cramps.  On  the  third  day 
became  rapidly  worse. 

Result.— Death  on  the  third  day. 

CASE  27.— "Medical  Times  and  Gazette,"  Dec.  26,  1874,  p.  723  (Mr.  Porter  and  Dr.  Tidy).  Two 
children. 

Symptoms. — Insensibility  and  convulsions  ;  thirst,  vomiting,  and  purging. 

Result. — Death  in  twenty-four  hours  in  both  cases. 

Post-mortem. — Colchicum  seeds  found,  and  also  a  substance  like  colchicin  in  the  blood.  Lungs 
congested ;  mucous  membrane  of  stomach  somewhat  inflamed  ;  large  intestines  very  inflamed. 

CASE  28. — "Magazin  fur  Pharmacie,"  vol.  xxx,  p.  237  (Geiger).  Decoction  of  a  handful  of  the 
flowers. 

Symptoms. — Vomiting,  purging. 

Result. — Death  in  twenty-four  hours. 

Post-mortem. — Inflammation  of  stomach  and  duodenum  only. 

See  also  the  following  Cases  of  Colchicum  Poisoning : 

"  Medical  Times  and  Gazette,"  March  12, 1864,  p.  288  (Reg.  v.  Markuss:  given  by  herb  doctor). 

"  Oct.  27,  1860,  p.  420  (death  from  overdose  of  tincture). 

"  Medical  Times,"  July  15,  1843,  p.  253  (death  after  taking  5vj  of  tincture). 
"Pharmaceutical  Journal,"  July,  1861,  p.  45. 

Veratrum  Album.     (Fig.  33.) 

(White  Hellebore.) 

The  White  Hellebore  acts  as  a  poison  to  all  animals,  however  adminis- 
tered.    All  parts  of  the  plant  are  poisonous,  but  more  particularly  the  root 

Fig.  33. 


or  rhizome.     It  is  exceedingly  bitter  to  taste,  and  produces  violent  sneez- 
ing when  applied  to  the  nose.     It  is  used  for  the  destruction  of  vermin. 
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The  poisonous  action  of  the  plant  is  due  to  the  presence  of  the  alkaloid 
veratria.  Three  other  alkaloids  are  said  to  have  been  found  in  the  plant, 
and  have  been  called  respectively  Sabadillia,  Colchicia,  and  Jervia.  White 
Hellebore  is  a  powerful  irritant  poison.  Three  grains  of  the  extract  ap- 
plied to  the  nostril  of  a  cat  killed  it  in  three  hours,  whilst  a  dog  died  from 
the  application  of  twenty  grains. 

Pain,  giddiness,  vomiting,  insensibility,  convulsive  movements,  dilated 
pupils,  and  in  one  case  blindness,  are  the  recorded  symptoms.  Death  in 
one  case  occurred  in  twelve  hours.  The  post-mortem  appearances  are  those 
produced  by  an  irritant  poison. 

Cases  of  Poisoning  with  the  White  Hellebore. 

CASE  1. — Rust's  "Journal;"  "Christison,"  p.  879.  Family  of  eight  persons  ate  bread  containing 
powdered  root  which  had  been  added  by  mistake. 

Symptoms. — Pain,  swelling  of  tongue,  giddiness. 

Result. — Recovery. 

CASE  2. — Horn's  "  Archiv,"  1825.    Family  of  three  persons  ate  the  root  by  mistake. 

Symptoms. — Burning  in  throat,  nausea,  and  vomiting  came  on  in  one  hour;  giddiness,  blindness, 
and  dilated  pupils;  faintness;  convulsive  breathing;  in  one  case  great  lethargy,  and  an  eruption 
like  flea-bites. 

Result. — Recovery. 

CASE  3.— "Christison,"  p. 880.    Male.    Quantity  (?). 

Symptoms. — Violent  vomiting.    Death. 

Result. — Death  in  twelve  hours. 

Post-mortem. — Gullet,  stomach,  and  colon  inflamed. 

CASE  4. — Stille's  "  Materia  Medica,"  vol.  iv,  p.  314.  Two  children  :  a?t.  3%  and  1%.  Decoction  of 
white  hellebore. 

Symptoms. — Vomiting,  insensibility,  spasmodic  movements  of  face  and  limbs  ;  pupils  dilated. 

Result. — Recovery. 

CASE  5. — "  Lancet,"  July  4,  1857,  p.  9  (Mr.  Giles).  Male.  Sss.  of  powdered  white  hellebore  taken 
by  mistake  for  cream  of  tartar. 

Symptoms.— Pain  and  sickness  in  four  hours.  No  vomiting  occurred  until  after  emetics  had  been 
given.    No  convulsions. 

Result.— Recovery. 

Helleborus  Viridis. 

Veratrum  Viride. 

(American  or  Green  Hellebore — Indian  Poke — Swamp  Hellebore.) 

All  parts  of  the  plant  are  bitter  and  nauseous. 
It  is  said  to  contain  two  alkaloids  (Bullock ) : 

1.  Veratroidia  (like  veratria)  which  is  soluble  in  ether.  Like  veratria 
it  causes  sneezing,  but  it  has  a  higher  melting-point.  Sulphuric  acid 
turns  it  an  intensely  red  color,  whilst  hydrochloric  acid  has  no  action 
upon  it  even  when  heated. 

2.  Viridia,  which  is  insoluble  in  ether. 

We  believe,  however,  there  is  little  doubt  but  that  veratroidia  is  iden- 
tical with  veratria. 

The  symptoms  produced  by  the  green  hellebore  set  in  in  from  half  an 
hour  to  some  few  hours.  Vomiting  and  purging,  cold  perspirations,  an 
almost  imperceptible  pulse,  pain,  in  some  cases  loss  of  speech,  with  great 
prostration  and  collapse  are  common  symptoms.  Death  has  occurred  in 
thirteen  hours,  and  been  delayed  for  four  weeks.  Seventy  drops  of  the 
extract  have  killed  an  adult,  and  thirty  to  forty  drops  of  the  tincture  have 
proved  fatal  to  an  infant.  Recovery  is  recorded  after  a  drachm  of  the 
tincture  and  a  teaspoonful  of  the  fluid  extract.  No  special  post-mortem 
appearances  are  recorded. 
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Cases  of  Poisoning  with  Veratrum  Viride. 

CASE  1.—"  Medical  Times  and  Gazette,"  1863,  vol.  i,  p.  5  (Dr.  Edwards).  Male.  5j  of  the  tincture 
of  green  hellebore  =  12  grains  of  powder. 

Symptoms. — Collapse;  features  sunk  ;  skin  cold  and  perspiring;  pulse  scarcely  perceptible ;  pain  in 
stomach,  but  no  purging. 

Result—  Recovery. 

CASE  2.— "American  Journal  of  Medical  Science,"  July,  1865,  p.  284  (Dr.  J.  C.  Harris).  iEt.  18 
months.  Four  or  five  doses  of  4  drops,  and  one  dose  of  16  drops,  of  tincture  of  veratrum  viride. 

Symptoms. — Attempt  to  vomit ;  unconsciousness  and  stertorous  breathing  set  in  in  seven  hours 
after  the  first  dose  ;  pulse  slow  ;  cold  perspiration. 

Result—  Death  in  thirteen  hours. 

CASE  3.—"  Buffalo  Medical  and  Surgical  Journal,"  Nov.,  1866,  p.  133  (Dr.  T.  M.  Johnson).  Female : 
aet.  50.    70  drops  of  Tilden's  fluid  (extract  of  veratrum  viride),  taken  in  two  doses. 

Symptoms. — Pain  in  stomach,  nausea,  and  vomiting  occurred  in  two  hours  after  the  first  dose.  In 
two  hours  after  the  second  dose  the  symptoms  increased  in  severity,  with  great  prostration.  After 
twelve  hours  the  stools  were  bloody.    Vomiting  continued  for  four  weeks,  when  she  died. 

Result. — Death  after  four  weeks. 

Post-mortem. — Nothing  noticed  in  the  post-mortem,  except  that  the  stomach  was  unusually  small 
in  size. 

CASE  4. — "American  Journal  of  Medical  Science,"  Oct.  1865,  p.  563  (Dr.  J.  B.  Buckingham).  Male 
adult.    A  teaspoonful  of  the  fluid  extract  of  green  hellebore. 

Symptoms. — In  thirty  minutes  became  speechless  ;  retching  and  vomiting  ;  pulse  almost  impercep- 
tible ;  cold  perspirations. 

Result. — Recovery. 

CASE  5. — "American  Journal  of  Medical  Science,"  Oct.  1865,  p.  563  (Dr.  J.  B.  Buckingham).  Male 
adult.    A  teaspoonful  of  the  fluid  extract  of  green  hellebore. 

Symptoms.— Symptoms  similar  to  last  case,  with  loss  of  speech  and  of  locomotion. 

Result.— Recovery. 


MEMSPERMACE.E. 

Menispermmn  (or  Anamirta)  Cocculus. 
(The  fruit  is  known  as  the  Cocculus  Indicus  or  Levant  Nut.) 

This  plant  is  a  climbing  shrub  growing  in  the  East  Indies. 

The  fruit,  which  is  known  as  the  Cocculus  Indicus,  is  like  a  large  dark- 
brown  pea,  and  consists  of  two  parts,  husk  and  kernel,  the  former  being 
dark-brown  in  color  and  fibrous  in  structure,  and  the  latter  yellowish  and 
oily.  The  shell  portion  has  an  emetic  action  and  contains  a  non-poison- 
ous alkaloid  called  menispermin  (C18H24N20).  The  kernel  portion  is  very 
poisonous,  the  active  principle  called  picrotoxin  (C5H602)  being  present 
in  quantities  varying  from  1  to  2  per  cent. 

We  have  here  an  illustration  of  a  very  poisonous  substance,  completely 
inclosed  in  a  non-poisonous  husk.  Is  the  administration  of  the  whole  seed, 
which  may  pass  through  the  body,  possibly  without  producing  any  bad 
results,  to  be  legally  regarded  as  the  administration  of  a  poison?  It  was 
decided  that  the  administration  of  a  poison  with  intent  to  murder,  although 
by  good  fortune  it  was  so  administered  that  it  would  not  act,  was  to  be  re- 
garded as  the  administration  of  a  poison  within  the  meaning  of  the  statute. 
(Reg.  v.  Cluderay,  Jan.  19,  1849,  page  32.) 

Uses. 

Cocculus  Indicus  has  acquired  some  notoriety  from  its  having  been  used 
for  several  improper  purposes.  It  has  been  employed  for  killing  fish,  some 
doubt  existing  as  to  whether  the  flesh  of  fish  so  killed  is  poisonous  or  not. 

It  is  also  used  as  a  bird  poison  ("  Barber's  poisoned  wheat ").  It  has 
been  used  by  thieves  to  produce  intoxication  ("  hocussing  ")  as  a  means  of 
facilitating  the  commission  of  crimes.     It  is  said  to  be  used  by  brewers  as 
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a  substitute  for  hops.  The  low  publicans,  after  freely  diluting  their  beer, 
increase  its  intoxicating  properties,  deteriorated  by  dilution,  by  the  ad- 
dition of  an  extract  or  a  decoction  of  cocculus  indicus.  For  all  such  pur- 
poses its  use  is  very  improper. 

Picrotoxin  (C5H02). 

Picrotoxin  is  said  to  be  a  glucoside.  It  crystallizes  easily  from  a  hot 
acid  watery  solution  in  colorless,  stellate,  hexahedral  crystals.  Its  taste  is 
very  bitter. 

It  is  somewhat  soluble  in  cold  water  (1  in  150)  ;  much  more  soluble  in 
boiling  water,  whilst  it  is  freely  soluble  in  ether,  chloroform,  alcohol,  and 
amylic  alcohol.     It  is  also  readily  soluble  in  an  alkaline  solution. 

If  heated  very  carefully  it  may  be  made  to  sublime,  but  it  usually 
merely  melts,  swells  up,  and  darkens.  Cold  sulphuric  acid  added  to  it  pro- 
duces either  no  color  or  a  very  slight  orange  tint,  but  when  the  acid  mix- 
ture is  warmed  the  orange  tint  becomes  very  distinct.  Nitric  and  hydro- 
chloric acids  dissolve  it  without  change  of  color. 

It  is  important  to  note  one  fact  proved  by  Mr.  Langley,  namely,  that 
picrotoxin  readily  combines  with  bases,  but  not  with  acids.  As  a  rule, 
in  separating  alkaloids  we  dissolve  them  in  an  acid,  then  throw  them  down 
by  an  alkali,  and  afterwards  take  up  with  ether.  In  the  case  of  picrotoxin, 
we  must  dissolve  in  an  alkali,  and  then  throw  down  by  the  addition  of 
an  acid,  thus  reversing  the  ordinary  process. 

Symjrtoms,  Dose,  etc. 

If  a  whole  seed  be  swallowed,  it  is  either  soon  vomited,  or  else  it  passes 
rapidly  through  the  body,  no  bad  symptoms  being  usually  caused  by  it. 

The  action  of  the  kernel  of  the  nut,  or  of  its  active  principle  (picro- 
toxin), within  a  time  varying  from  a  few  minutes  to  half  an  hour,  is  to 
produce  extreme  giddiness,  with  purging  and  vomiting.  This  passes  on, 
sooner  or  later,  to  a  form  of  delirium  commonly  accompanied  by  tetanic 
convulsions.  A  peculiar  scarlatinal  eruption  has  also  been  noticed.  Lastly, 
there  is  usually  intense  stupor,  with  loss  of  voluntary  power. 

Death  has  taken  place  within  half  an  hour,  whilst  it  has  been  delayed 
for  nineteen  days. 

Two  scruples  of  a  picrotoxin  fish  composition,  and  a  wineglassful  of 
the  decoction,  have  proved  fatal.  Death  has  also  resulted  from  the  mere 
application  of  an  acoholic  tincture  to  the  head  of  a  child  six  years  old. 

When  beer  that  has  been  adulterated  with  cocculus  has  been  drank,  the 
intoxication  produced  is  generally  extreme,  and  accompanied  by  loss  of 
power.  A  great  desire  for  sleep  is  manifested  after  a  longer  or  shorter 
period,  but  the  sleep  is  frightfully  disturbed,  and  the  patient  on  waking 
dreads  falling  into  it  again.  The  cocculus  indicus  acts  as  a  powerful  ex- 
citor  of  all  the  nerve  centres  situated  in  the  medulla  oblongata. 

Post-mortem  Appearances. 

Sometimes  no  well-marked  after-death  appearances  are  found.  At  other 
times,  congestion  of  the  membranes  of  the  brain,  serous  effusion  into  the 
ventricles,  a  softened  discolored  condition  of  the  stomach,  and  all  the  signs 
of  peritonitis  have  been  recorded. 

Orfila  found  that  ten  grains  of -picrotoxin  killed  a  dog  in  twenty-five 
minutes,  tetanic  spasms  being  the  principal  symptom,  and  that  three  or 
four  drachms  of  the  powdered  seed  would  prove  fatal  to  large  dogs. 
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Toxicological  Analysis. 

In  conducting  a  toxicological  inquiry,  treat  the  stomach  and  its  con- 
tents with  alcohol,  filter,  and  evaporate  nearly  to  dryness.  Treat  the 
residue  with  a  little  water  acidulated  with  hydrochloric  acid,  and  shake 
the  acid  liquor  up  with  ether.  Carefully  draw  off  the  ether,  when  crystals 
of  picrotoxin  may  be  obtained  on  evaporation. 

A  similar  system  may  be  adopted  with  beer,  as  Mr.  Langley  proposed. 
We  have  found  this  process  to  give  very  good  results. 

The  extract  in  the  case  of  beer  may  be  tested  by  its  action  on  animals. 
In  every  case  the  physiological  tests  for  picrotoxin  should  be  carefully  tried. 

Depaire  suggests  another  method  of  separating  picrotoxin  from  beer. 
Shake  the  beer  up  with  common  salt  (400  grains  to  40  ounces)  and  filter. 
Exhaust  the  filtrate  with  ether,  and  treat  the  residue  of  the  ethereal  solu- 
tion with  alcohol  and  water,  to  which  one  drop  of  sulphuric  acid  has  been 
added.  This  solution  is  to  be  warmed,  and  when  cool,  filtered,  and  again 
shaken  up  with  ether,  the  residue  from  which  may  then  be  tested. 

Cases  of  Poisoning  with  Cocculus  Indicus. 

CASE  1. — Traill's  "Outlines,"  p.  146.    Several  men  drank  rum  containing  the  poison. 

Result. — One  died  and  the  rest  recovered. 

CASE  2. — Canstatt,  "  Jahresbericht,"  1844,  vol.  v,  p .  298.  Male:  aet.  12.  5ij  of  a  composition  pon- 
taining  Cocculus  Indicus,  prepared  for  the  purpose  of  killing  fish. 

Symptoms. — In  a  few  minutes  burning  pain  in  stomach,  not  relieved  by  vomiting,  occurred  ;  gastro- 
enteritis supervened,  with  delirium  and  purging. 

Result. — Death  on  nineteenth  day. 

Post-mortem. — Congestion  of  the  membranes  of  the  brain  ;  serous  effusion  into  ventricles ;  stomach 
soft  and  discolored  ;  signs  of  peritonitis. 

CASE  3.— Wharton  and  Stille's  "  Medical  Jurisprudence,"  1873,  vol.  ii,  p.  506  (Dr.  Fish).  A 
quantity  of  the  decoction  given  to  six  persons  by  mistake. 

Symptoms. — Convulsions  occurred  in  two  (who  had  taken  a  wineglassful)  after  twenty  minutes. 

In  the  four  (who  had  taken  about  one  ounce),  giddiness,  nausea,  and  pain  in  abdomen  set  in  after 
about  thirty  minutes  ;  in  one  case  insensibility  supervened. 

Result. — Death  in  the  two  cases  in  balf  an  hour.    All  the  remainder  recovered. 

CASE  4. — "  Philadelphia  Medical  Examiner,"  April,  1S52.  JEt.  6.  Head  of  child  washed  with  an 
alcoholic  tincture. 

Symptoms. — Tetanic  spasms  in  thirty  minutes,  pupils  contracted  during  convulsions,  and  dilated 
in  the  intervals. 

Result. — Death  in  a  few  hours. 

Post-mortem. — No  post-mortem  appearances  found. 

CASE  5. — "  Philadelphia  Medical  Examiner,"  April,  1852.  (A  younger  sister  of  the  preceding 
case.) 

Symptoms. — Symptoms  similar  to  the  last  case.  A  scarlatinal  eruption  appeared  the  day  after  the 
application. 

Result. — Recovery. 

CASE  6. — "British  Medical  Journal,"  April  4,1874,  p.  459  (Dr.  Bcettern).  Four  men  and  one 
woman  drank  ale  containing  Cocculus  Indicus. 

Symptoms. — Pain  and  vomiting  set  in  after  a  quarter  of  an  hour.  In  one  a  lichenous  eruption 
appeared. 

Result. — Recovery. 

OLEACE^. 

Ligustrum   Vulgare. 
(Privet.) 

The  berries,  leaves,  and  shoots  of  this  plant  act  as  narcotico-irritant 
poisons.  Three  cases  of  death  by  them  are  recorded.  The  symptoms  pro- 
duced are  vomiting,  purging,  drowsiness,  and  convulsions.  The  convul- 
sions assume  a  severe  tetanic  form,  opisthotonos  even  not  being  uncommon. 
Loss  of  muscular  power  sometimes  occurs.  Privet  appears  to  have  a  very 
considerable  influence  both  in  exciting  and  in  producing  the  menstrual 
flow,  for  in  six  children  of  an  average  age  of  thirteen,  menstruation  com- 
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menced  within  four  days  of  their  having  eaten  the  berries,  whilst  in  four- 
teen others  the  discharge  returned  within  a  fortnight. 


Cases  of  Poisoning  by  Privet. 

CASE  1.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p. 4-17  (Mr.  Ward, of  Ollerton).  Three  children 
ate  the  berries.    (1)  Male:  set.  3.    (2)  Female:  set.6.    (3)  (?). 

Symptoms. — (1)  Purging  and  convulsions.  Death.  (2)  Purging;  collapse.  After  slightly  rallying 
for  a  time,  died  in  convulsions.     (3)  Recovery. 

Result—  (1)  Death.    (2)  Death.    (3)  Recovery. 

CASE  2.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  417  (Mr.  Ward,  of  Ollerton).    ^Et.  2. 

Symptoms. — Signs  of  irritation.     Death. 

Result. — Death  in  thirty-seven  days. 

CASE  3. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  447  (Dr.  Moore,  Lancaster).  Two  children, 
set.  12  and  8.    Leaves  and  shoots. 

Symptoms. — Drowsiness,  convulsive  twitchings,  loss  of  muscular  power,  vomiting,  and  purging. 

Result. — Recovery. 

CASE  4.— "Medical  Times  and  Gazette,"  June  27, 1857,  p.  654  (Mr.  Garthon).  Berries  eaten  by 
thirty-seven  children. 

Symptoms. — Opisthotonos,  thirst,  and  nausea.  Tetanus,  which  subsided  after  an  emetic.  Recovery 
after  about  fourteen  days.  Six  children  (average  age  thirteen)  menstruated  for  the  first  time  four 
days  afterwards  ;  and  fourteen  had  a  recurrence  of  the  discharge  within  a  fortnight. 

Result. — Recovery. 

CASE  5.—  "  British  Medical  Journal,"  Aug.  24, 1872,  p.  209.    Mt.  9.     Leaves  gathered  in  April. 

Symptoms.—  Feverishness  and  drowsiness  ;  purging;  convulsions.    At  last  opisthotonos. 

Result. — Recovery. 

CASE  6—  "British  Medical  Journal,"  Aug.  24,  1872,  p. 209.    2Et.  G.    Leaves  gathered  in  April. 

Symptoms. — Purging  and  other  symptoms  similar  to  above. 

Result. — Recovery. 

PAPAVERACE^E. 

Papaver  Somniferum.  (Fig.  34.) 
Opium  and  its  Preparations. 
The  medico-legal  history  of  opium  and  its  numerous  preparations  derive 

Fig.  34. 


their  interest,  not  altogether  from  the  fact  that  these  preparations  are  in 
themselves  actively  fatal  poisons,  but  from  the  further  circumstance  that, 
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when  administered  in  smaller  doses  than  is  necessary  to  destroy  life,  they 
serve  to  facilitate  the  commission  of  crimes,  such  as  rape,  theft,  etc.  Opium 
consists  of  the  inspissated  juice  exuding  as  a  white  milky  fluid  from  in- 
cisions made  in  the  unripe  fruit  of  the  white  poppy  (Papaver  somniferum). 
Its  odor  is  peculiar,  and  its  taste  hitter. 

The  following  are  analyses  by  Schindler  of  various  kinds  of  opium  as 
quoted  by  Garrod : 


Dose. 


Morphia  fC1,H,8NOs), 

Codeia  (CtsH.aNOa  +  HaO) 

Karcotin  '.iVH^OiX 

Narceia  (CaH^oNOs), 

Meconiu  or  Opianyl  (Ck>H1004), 

Meconic  Acid  (CHjO,), 

Peculiar  Resin, 

Vegetable  mucus,  Caoutchouc,  Acid,  Fat,  and  Vegetable 

Fibre, 

Brown  Acid,  soluble  in  water  and  alcohol,     .... 
Brown  Acid,  only  soluble  in  water,         .        .        ... 

Lime, 

Magnesia, 

Alumina,  Ferric  Oxide,  Silica,  Calcic  Phosphate, 

Salts  and  Vegetable  Oil  (about), 


Smyrna 
Opium. 


10.30 
0.25 

1.30 
0.71 
0.08 
4.70 
10.93 


26.25 
1.04 

40.13 
0.40 
0.(17 
0.24 
0.36 


95.76 


Constanti- 
nople 
Opium. 


4.50 
0.52 
3.47 
0.42 
0.30 
4.38 
8.10 

17.18 
0.40 

56.46 
0.02 
0.40 
0.22 
0.36 


96.73 


Egyptian 
Opium. 


7.0 
2.68 


It  is  important  to  be  familiar  with  the  proportions  of  opium  in  the 
several  preparations  of  the  British  Pharmacopoeia. 

One  grain  of  dried  opium  is  present  in  the  following  quantities  of  the 
several  preparations  named — 

In  14.5  m.  of  tinctura  opii  (laudanum). 

In  14.5  m.  of  vinum  opii. 

In  £ss.  of  tinctura  camphora  composita  (paregoric  elixir). 

In  96  m.  of  tinctura  opii  ammoniata. 

In  §j  of  enema  opii. 

In  5  grs.  of  pilula  saponis  composita. 

In  8  grs.  of  pilula  plumbi  cum  opio. 

In  10  grs.  of  pulvis  ipecacuanha?  compositus  (Dover's  powder). 

In  20  grs.  of  pulvis  kino  compositus. 

In  30  grs.  of  pulvis  cretse  aromaticus  cum  opio. 

In  10  grs.  of  pulvis  opii  compositus. 

In  13.5  grs.  of  unguentum  gallas  cum  opio. 

In  10  grs.  opium  lozenges. 

One  grain  of  opium  is  equivalent  to  about  half  a  grain  of  extractum 
opii. 

One  grain  of  extractum  opii  is  contained  in  22Tt£  of  extractum  opii 
liquidum. 

There  are  numerous  other  preparations  containing  opium  that  are  well- 
known  for  their  soothing  properties,  and  from  most  of  which  fatal  cases  of 
poisoning  are  on  record  : 

1.  Black  Drop.  This  is  three  or  four  times  the  strength  of  laudanum. 
It  consists  of  opium  and  morphia  dissolved  in  the  juice  of  the  wild 
crab. 

2.  Godfrey's  Cordial.  A  mixtui'e  of  sassafras,  treacle,  and  tincture  of 
opium  (5j  in  gvj).     (Vide  "  Lancet,"  Oct.  9,  1852,  p.  341.) 
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3.  Dalbi/s  Carminative.  A  mixture  of  oils  of  peppermint,  nutmeg, 
aniseed,  etc.,  mixed  with  aromatic  tinctures,  carbonate  of  magnesia,  and 
tincture  of  opium. 

4.  Winsloufs  Soothing  Syrup  ("Quietness").  Nearly  one  grain  of  mor- 
phia is  present  in  one  ounce  of  the  syrup.  ("  Pharmaceutical  Journal," 
June  1872,  p.  975.) 

5.  Locock's  Pulmonic  Wafers. 

6.  Chlorodyne.  A  mixture  of  chloroform,  oil  of  peppermint,  hydrocy- 
anic acid,  and  muriate  of  morphia  (about  2.5  grains  of  morphia  per  §j). 

7.  Nepenthe.  A  purified  alcoholic  solution  of  meconate  of  morphia 
(Taylor),  prepared  by  Ferris  and  Score. 

8.  Liquor  Opil  Sedativus  (Battley).  A  solution  of  opium,  said  to  have 
three  times  the  strength  of  the  tincture  (?). 

9.  Syrup  of  Popples.  The  syrup  should  be  merely  a  sweetened  decoction 
of  poppy-heads,  but  it  is  very  often  made  from  tincture  of  opium.  Haifa 
teaspoonful  has  proved  fatal  to  a  child. 

It  may  be  remarked  here  that  the  white  poppy-heads  grown  in  this 
country  are  poisonous.  It  is  recorded  that  death  has  been  caused  in  a 
child  by  drinking  two  teaspoon f ids  of  some  water  in  which  a  poppy-head 
had  been  boiled.  ("  Medical  Times  and  Gazette,"  July  18,  1863,  p.  75.) 

There  will  be  no  need  to  discuss  in  detail  the  properties  of  any  of  the 
opium  alkaloids,  excepting  morphia.  Narcotin  is  asserted  by  some  to 
have  narcotic  properties,  but  this  has  been  denied  by  others ;  of  codela, 
similar  contradictory  statements  have  been  made  ("  British  Medical  Jour- 
nal," April  11, 1874,  p.  478) ;  of  nareela,  the  best  experimenters  regard  it 
as  an  almost  inert  drug,  and  the  same  may  be  said  respecting  opianyl. 

Apomorphia  (C17HI7N02)  was  prepared  as  early  as  1845,  by  acting  on 
morphia  with  sulphuric  or.  hydrochloric  acid.  Within  the  last  two  or  three 
years  its  physiological  action  has  received  considerable  attention.  It  is 
not  nearly  so  poisonous  as  morphia;  indeed,  15  grains  of  apomorphia  will 
scarcely  produce  so  marked  an  effect  as  5  grains  of  morphia.  But  it  seems 
to  possess  powerful  emetic  properties.  The  ^th.  of  a  grain  will  produce 
vomiting  in  a  dog,  and  the  £th  of  a  grain  injected  subcutaneously  will 
produce  similar  effects  in  a  man.     (M.  Corville.) 

See  a  paper  on  the  Alkaloids  of  Opium,  by  Dr.  O.  Hesse,  in  the 
"Deutsch-Chem.  Besch.  Ber.,"  iv,  p.  693. 

Morphia  (C17H19NOa). 
(Discovered  by  Serturner  in  1804.) 

Morphia  is  the  poisonous  alkaloid  of  opium,  the  quantity  present  vary- 
ing considerably  in  different  samples  of  the  drug.  It  exists  in  opium  in 
the  form  of  a  meconate. 

It  may  be  estimated  by  the  following  process: 

Take  100  grains  of  opium  and  rub  it  up  in  a  mortar  with  4  ounces  of 
water,  and  boil.  After  allowing  it  to  stand  for  some  days,  pour  off  the 
infusion,  and  again  boil  the  residue  with  2  ounces  of  a  mixture  of  equal 
parts  of  alcohol  and  water.  Filter,  and  add  the  filtrate  to  the  original 
infusion.  Add  to  this  100  grains  of  slaked  lime,  boil,  and  filter,  washing 
the  materials  on  the  filter-paper  with  a  little  hot  water.  Acidulate  the 
filtrate  with  hydrochloric  acid,  and  evaporate  it  down  to  1  ounce. 
Neutralize  the  solution  with  ammonia  (avoiding  excess),  filter  and  wash 
the  materials  on  the  filter-paper  with  a  little  hot  alcohol  and  water. 
Mix  the  washings  with  the  filtrate,  concentrate  to  about  half  an  ounce, 
and  when  cold   add  ammonia  in    excess.     After  subsidence  collect  the 
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morphia  on  a  weighed  filter,  wash  with  a  little  cold  water,  and  dry  at  a 
moderate  heat. 

Good  opium  should  yield  6  to  8  per  cent  of  the  alkaloid. 

Physical  Properties. 

When  pure,  morphia  is  colorless,  without  smell,  having  a  very  bitter 
taste,  and  crystallizing  in  quadrangular  prisms,  in  which  the  two  opposite 
edges  are  truncated,  giving  the  crystals  the  appearance  of  being  hex- 
agonal. 

Chemical  Properties. 

Morphia  has  a  slightly  alkaline  reaction.  With  acids  it  forms  salts. 
Two  of  these,  the  hydrochlorate  and  the  acetate,  are  used  in  medicine. 
The  alkaloid  is  precipitated  from  solutions  of  its  salts  by  the  addition  of 
ammonia.  It  is  readily  decomposed  by  concentrated  nitric  and  by  hot 
sulphuric  acids,  but  not  by  the  caustic  alkalies.  It  sublimes  when 
heated  to  165.5°  C,  and  it  melts  at  171°  C.  If  heated  to  a  higher  temper- 
ature, it  burns  with  a  smoky  flame  like  resiu,  leaving  a  carbonaceous 
residue. 

Solubility  of  Morphia  in  Different  Liquids. 

1  grain  dissolves  in  4200  cold  water  (15°  Cent.). 

1  grain  "  "  1140  of  hot  water  (100°  Cent.). 

1  grain  "  "  7720  of  absolute  ether. 

1  grain  "  "  6500  of  chloroform. 

1  grain  "  "  4200  of  ether  (s.  g.  733). 

1  grain  "  "     148  of  alcohol. . 

1  grain  "  "       75  of  acetic  ether. 

The  salts  of  morphia  are  soluble  in  water  and  in  dilute  alcohol,  but  are 
insoluble  in  chloroform,  ether,  or  acetic  ether. 

Like  other  alkaloids,  morphia  is  precipitated  by  tannin.  No  crystals 
are  formed  (as  happens  with  strychnia)  when  morphia  is  precipitated 
with  either  chromate  of  potash,  sulphocyanide  of  potassium,  or  ferrocya- 
nide  of  potassium. 

Symptoms  of  Poisoning  by  Opium,  Morphia,  and  their  Preparations  Dose,  etc. 

The  symptoms  of  opium  and  of  morphia  poisoning  vary  in  little  else 
than  that  those  of  the  latter  set  in  more  rapidly  than  those  of  the  former. 
The  symptoms  in  morphia  poisoning  usually  commence  in  from  ten  to 
thirty  minutes,  but  with  opium  in  from  half  an  hour  to  three  hours.  But 
in  this  they  are  subject  to  every  possible  variation.  Often  in  children  the 
symptoms  set  in  immediately,  whilst  the  action  of  the  drug  is  always  more 
rapid  if  it  be  taken  on  an  empty  stomach  or  in  a  liquid  form.  On  the 
other  hand,  cases  are  recorded  of  considerable  delay  in  the  advent  of  the 
symptoms,  cases  of  six,  nine,  twelve,  fourteen,  and  even  eighteen  hours 
being  recorded.  If  it  be  taken  by  a  patient  suffering  from  alcoholism,  the 
symptoms  produced  by  the  drug  may  be  either  considerably  modified  or 
altogether  suppressed. 

No  matter  in  what  form  or  how  opium  be  administered,  it  acts  as  a 
poison.  Dr.  Anstie  believes  that  the  rapidity  of  its  absorption  wdien  ad- 
ministered per  rectum  is  greater  than  when  it  is  administered  by  the  mouth 
("  Medical  Times  and  Gazette,"  March  28,  1863,  p.  334). 


334  SYMPTOMS    OF    OPIUxM    POISONING. 

Drowsiness  and  stupor  are  the  first  symptoms  ordinarily  observed  after 
a  poisonous  dose  of  opium.  At  first,  the  patient  may  be  roused  without 
much  difficulty,  and  made  to  answer  questions  ;  but  having  answered  them, 
he  again  rapidly  subsides  into  his  former  sleep.  The  breathing  is  gener- 
ally slow  and  almost  imperceptible,  and  the  pulse  weak.  If  opium  itself 
has  been  taken,  in  all  probability  the  odor  of  the  poison  will  be  detected 
in  the  breath. 

The  general  state  of  the  pupils  in  poisoning  by  morphia,  and  by  other 
alkaloids,  is  a  matter  deserving  careful  attention.  This  may  be  considered 
here.     The  facts  may  be  stated  as  follows  : 

(A)  The  pupil  is  contracted  in  poisoning  by 

1.  Morphia  and  by  the  opium  alkaloids. 

2.  Aconitin,and  by  the  preparations  of  aconite  generally,  as  well 

as  by  other  plants  belonging  to  the  order  Ranunculacere. 

3.  Physostigmin  ( Eserin),  or  the  Calabar  bean. 

4.  Strychnine,  nux  vomica,  and  Woorara  poison.  (?) 

(B)  The  pupil  is  dilated  in  poisoning  by 

1.  Atropia,  and  belladonna. 

2.  Stramonium,  datura  tatula,  nicotin  and  other  preparations  of 

tobacco,  and  in  poisoning  by  solauaceous  plants  generally, 
especially  by  hyoscyamin,  and  the  other  preparations  of 
henbane. 

3.  Digitalin,  and  by  the  other  preparations  of  foxglove. 

4.  Conia,  and  by  the  other  preparations  of  the  Umbelliferse. 

There  are,  however,  numerous  exceptions  to  these  rules,  due  (1)  partly 
to  the  age  of  those  who  have  taken  the  poison ;  for  the  pupil  is  found  to 
be  normally  large  in  young  subjects,  and  small  in  those  of  more  advanced 
life.  Bouchut  found  that  the  active  principle  of  the  Calabar  bean  only 
produced  contraction  of  the  pupil  in  one  or  two  out  of  four  hundred  and 
thirty -seven  cases  in  which  it  was  administered  to  young  children.  (2) 
The  state  of  the  pupils  is  also  influenced  by  variations  in  the  amount  of 
moisture  or  the  dryness  of  the  iris  {see  Gruenhagen  on  "  Variations  in  the 
Size  of  the  Pupil  at  Different  Temperatures ;"  "  Berliner  Klinische  Wochen- 
schrift,"  January  11,  1875;  and  remarks,  with  references  to  the  same,  by 
Brown-Sequard,  Letheby,  and  others,  in  "  London  Medical  Record,"  May 
12,  1875,  p.  289).  (3)  It  is  to  be  noted  that  the  normal  state  of  the  pu- 
pils during  sleep  is  contraction.  (4)  The  time  which  has  elapsed  since  the 
poisonous  alkaloid  was  taken,  or  in  other  words,  the  stage  of  the  poison- 
ing, constitutes  another  cause  of  exceptions  to  the  rule.  It  was  probably 
from  want  of  attention  to  this  point  that  in  the  celebrated  trial  of  M. 
Castaing,  who  was  executed  for  poisoning  the  brothers  Ballett  by  the  ad- 
ministration, as  was  supposed,  of  the  acetate  of  morphia,  that  there  was  so 
great  a  difference  of  opinion  between  the  medical  witnesses  as  to  the  effects 
of  morphia  on  the  pupils.  Pelletan  swore  that  it  produced  contraction  of 
the  pupils,  whilst  M.  Chaussier,  Orfila,  and  others,  stated  that,  like  other 
narcotics,  it  produced  a  "  prodigious "  dilatation  of  the  pupils.  The 
authors,  from  personal  experience  of  the  medicinal  and  toxic  effects  of 
opium  and  of  its  alkaloids,  are  able  to  state  that  in  the  earlier  stages  the 
pupils  are  contracted,  whilst  later  on,  and,  as  a  rule,  after  death,  they  are 
widely  dilated.  Again,  in  strychnine  poisoning  the  pupils  are  said  to  be 
dilated  during  the  paroxysms,  and  contracted  in  the  intervals.     In  poison- 
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ing  by  alcohol  the  pupils  are  also  variable.  In  ordinary  cases  of  apoplexy 
the  pupils  are  unequal,  whilst  in  apoplexy  of  the  pons  Varolii,  and  in 
large  effusions  of  blood,  especially  when  near  the  crura  cerebri,  the  pupils 
are  usually  contracted  ("  Medical  Times  and  Gazette,"  Feb.  28,  1863,  p. 
213).  During  an  epileptic  paroxysm  they  are  dilated,  whilst  in  the  sub- 
sequent coma  they  may  become  small  again.  It  is  important  to  remem- 
ber that  one  or  both  pupils  may  be  fixed  by  adhesions.  Aneurisms  and 
other  tumors  may  also  cause  inequality  of  the  pupils. 

The  face  in  opium  poisoning  is  usually  very  placid  but  pale,  the  lips 
livid,  and  the  skin  bathed  in  perspiration,  this  indeed  being  the  only  se- 
cretion probably  not  suspended.  Sooner  or  later,  as  the  case  may  be,  the 
drowsiness  passes  on  to  complete  coma,  when  it  will  no  longer  be  found 
possible  to  rouse  the  patient.  The  breathing  will  now  be  slow  and  ster- 
torous, and  the  pulse  small  and  irregular.  Cold  perspirations  will  con- 
tinue until  at  last  the  coma  ends  in  death.  But  all  kinds  of  symptoms, 
in  addition  to  those  mentioned,  may  occur.  Vomiting  is  sometimes  pres- 
ent, and  is  to  be  regarded  as  a  very  favorable  symptom,  whilst  even  cases 
where  diarrhoea  has  occurred  are  on  record.  Tetanoid  convulsions,  espe- 
cially in  children,  and  more  particularly  when  morphia  has  been  taken, 
have  been  recorded  ("British  Medical  Journal,"  Nov.  11,  1871,  p.  555). 
In  some  few  remarkable  cases  all  narcotic  symptoms  have  been  wanting. 
Cases  have  occurred  where  the  patient  seemingly  recovers,  enters  freely 
into  conversation,  and  then  has  a  relapse  and  dies.  Nor  must  we  over- 
look the  fact  that  other  diseases  may  be  mistaken  for  opium  poisoning. 
Dr.  Dobell  records  a  remarkable  case  where  the  symptoms  resulting  from 
rupture  of  the  bladder  (uraemic  poisoning)  were  mistaken,  and  not  with- 
out reason,  for  the  effects  of  opium  ("British  Medical  Journal,"  Nov.  14, 
1868,  p.  520);  whilst  every  one  is  familiar  with  the  difficulties  that  occa- 
sionally occur  in  diagnosing  opium  poisoning  from  the  poisonous  effects  of 
alcohol.  With  both  we  may  have  complete  and  immediate  narcotism. 
Sickness  may  be  present  in  either  case  ;  and  if  present  the  odor  of  the 
vomit  no  doubt  will  guide  us  materially  in  our  diagnosis.  But  then,  sick- 
ness is  not  an  invariable  symptom.  Vomiting  and  diarrhoea,  at  an  early 
period  of  the  case,  indicate  the  exciting  cause  to  be  spirit  rather  than 
opium.  Spirit  generally  augments  the  quantity  of  urine  ;  opium  does  not, 
and  often  about  the  second  day  diminishes  it.  A  contracted  pupil  is  in 
favor  of  opium,  a  dilated  pupil  of  alcohol,  but  this,  as  we  have  said,  is  not 
absolute.  With  spirit  the  breathing  is  generally  stertorous  and  laborious; 
but  with  opium  it  is  calm  and  regular. 

Death  has  taken  place  in  as  soon  as  forty-five  minutes,  whilst  it  has 
been  delayed  for  two,  three,  and  four  days.  Of  forty-one  fatal  cases, 
thirty-one  died  in  times  varying  from  five  to  eighteen  hours,  about  one-half 
in  from  six  to  ten  hours,  the  most  usual  time  being  in  about  nine  or  ten 
hours  after  the  poison  had  been  taken.  If  a  patient  survives  for  twenty- 
four  hours  the  prognosis  is  favorable. 

The  dose  necessary  to  destroy  life  is  subject  to  numerous  modifying  cir- 
cumstances. In  the  case  of  infants,  exceedingly  small  quantities  have 
been  known  to  kill  in  a  very  short  time  after  administration,  and  for  this 
reason  more  than  ordinary  care  is  necessary  in  prescribing  opium  for 
children.  Death  has  been  caused  by  the  |th,  j0th,  jg-th,  and  even  the^gth 
of  a  grain.  2.5  minims  (Dr.  Christison),  3  minims  (Dr.  Alison),  and  4 
minims  (Dr.  Kelso)  of  laudanum,  are  recorded  as  haviug  proved  fatal. 
But,  on  the  other  hand,  children  have  recovered  after  taking  large  doses, 
such  as  1  grain,  5  grains,  and  7.5  grains  of  opium  ("  Medical  Times  and 
Gazette,"  May  14,  1859,  p.  505)  ;  and  two  teaspoonfuls  of  laudanum.  Half 
a  grain  of  acetate  of  morphia  has  proved  fatal  to  an  adult.     ("Lancet," 
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Nov.  10,  1838.)  We  may,  however,  conclude  that  four  grains  of  opium 
aud  one  grain  of  a  salt  of  morphia  would,  in  most  cases,  prove  poisonous 
doses  to  adults. 

But  the  history  of  opium-eaters,  and  how  use  stands  out  pre-f  minently  as 
a  powerful  circumstance  in  influencing  the  action  of  the  drvg,  must  not 
be  forgotten.  Thus,  De  Quincey  and  his  daily  draught  of  nine  ounces  of 
laudanum,  and  the  many  cases  recorded  where  thirty,  and  even  sixty 
grains  of  opium  have  been  taken  every  day  for  a  long  period,  are  no  old 
women's  fables.  Dr.  Goldiug  Bird  relates  the  case  of  a  lady  (set.  26), 
who  took  ten  grains  of  acetate  of  morphia  three  times  a  day  for  two  years 
without  any  ill  effects  ("  Lancet,"  May  7,  1842).  A  case  is  recorded 
("Lancet,"  April  12,  1873)  where  a  man  took  thirty  grains  of  morphia 
for  two  consecutive  days,  as  well  as  H  oz.  of  laudanum,  without  injury 
resulting.  Mr.  Teevau  states  ("  Lancet,"  Feb.  9,  1839)  that  he  knew  a  gen- 
tleman who  took  six  grains  of  acetate  of  morphia  every  night  for  mouths, 
whilst  upon  one  occasion  he  took  twenty-five  grains  in  four  doses  during 
twenty-four  hours,  and  upon  a  second  540  grains  of  extract  of  opium  in 
the  course  of  seven  days.  But  in  addition  to  age  and  use  modifying  the 
action  of  the  poison,  there  are  other  circumstances,  such  as  pain,  individual 
peculiarities,  disease,  aud  particularly  the  habitual  abuse  of  large  quan- 
tities of  alcohol,  that  must  not  be  overlooked.  As  regards  the  joint  action 
of  alcohol  and  opium,  an  important  question  may  arise  as  to  how  much 
opium  may  be  safely  given  medicinally  to  a  person  suffering  from  delirium 
tremens.  Admitting  that  enormous  doses  may  often  be  given  in  such  cases 
without  danger,  and,  indeed,  with  positive  advantage,  we  must  not  forget 
that  opium  may  kill  a  person  fully  under  the  influence  of  alcohol  ("  British 
Medical  Journal,"  Jan.  8,  1870,  p.  41,  and  Feb.  26,  1870,  p.  212).  A 
case  is  recorded  where  four  grains  of  acetate  of  morphia  caused  death 
under  such  circumstances  ("Lancet,"  Oct.  16,  1841,  p.  96).  Other  drugs 
also  materially  influence  the  action  of  opium,  and,  perhaps,  more  especi- 
ally ipecacuanha,  which,  for  this  reason,  is  mixed  with  opium  in  Dover's 
powder  ("Medical  Times  and  Gazette,"  May  19,  1860,  p.  506).* 

Treatment. 

In  the  treatment  of  poisoning  by  morphia  or  by  opium,  the  first  great 
indication  is  to  get  rid  of  the  poisou  as  soon  as'  possible.  The  stomach- 
pump  must  be  employed,  either  an  infusion  of  coffee,  or  green  tea,  or  water 
in  which  a  quantity  of  finely  powdered  charcoal  is  suspended,  being  used 
to  wash  out  the  stomach.  At  each  separate  injection  a  fresh  quantity 
of  the  charcoal  mixture,  or  of  the  tea  or  coffee  infusion,  should  be  used. 
Vomiting  must  be  encouraged  in  every  possible  way  by  emetics,  such  as 
by  sulphate  of  zinc,"f"  repeated  at  short  intervals  if  necessary,  supplement- 
ing its  action  by  tickling  the  throat  with  a  feather,  etc.  After  the  emetic 
has  done  its  work,  a  free  purge,  such  as  a  full  dose  of  calomel,  may  be 
administered  with  advantage.     The  patient  should  never  be  allowed  to 

*  In  a  note  in  the  "  Lancet,"  Jan.  4,  1845,  p.  25,  it  is  stated  that  the  coroner 
for  New  York  had  held,  during  1844,  six  inquests  of  deaths  from  opium — one 
drachm  being  the  smallest,  and  one  and  a  half  oz.  the  largest,  quantity  taken.  Bight 
hours  was  the  shortest,  and  twenty  hours  the  longest,  period  between  taking  the 
poison  and  death.  Twenty-three  deaths  occurred  from  laudanum — one  drop  being 
the  smallest,  and  sixteen  ozs.  the  largest,  quantity  that  proved  fatal.  Two  hours 
was  the  shortest  period,  forty-eight  hours  the  longest,  and  twelve  hours  the  average 
time  that  the  patient  survived. 

f  It  is  well  to  remember  that  meconate  of  zinc  is  a  somewhat  insoluble  salt. 
This  fact  may  be  of  importance  in  toxicological  inquiries  where  sulphate  of  zinc 
has  been  administered  as  an  emetic. 
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sleep,  but  must  be  kept  continually  on  the  move,  care  being-  taken  not  to 
produce  death  from  muscular  fatigue  or  exhaustion,  as,  it  is  to  be  feared, 
has  sometimes  been  done.  Cold  water  may  now  and  then  be  thrown  over 
the  face  and  neck,  and  if  there  is  thirst,  nothing  is  better  to  relieve  it  than 
draughts  of  strong  tea  or  coffee  (see  a  Paper  on  the  use  of  Caffein  in 
Opium  Poisoning,  "  Medical  Times  and  Gazette,"  Aug.  18,  1860,  p.  168; 
see  also  Dr.  Anstie's  case,  where  caffein  was  injected,  after  three  grains 
of  morphia'  had  been  injected  by  mistake  :  "Medical  Times  and  Gazette," 
Dec.  6,  1862,  p.  617).  Ammonia,  if  there  be  collapse,  should  be  applied 
to  the  nostrils,  whilst  galvanism  often  proves  useful  ("  Medical  Times  and 
Gazette,"  June  26,  1847,  p.  355)  by  exciting  voluntary  motions  (so  oxy- 
genating the  blood)  without  at  the  same  time  exhausting  the  strength  (Dr. 
Ogle,  "  Medical  Times  and  Gazette,"  Oct.  3,  1863,  p.  368). 

Dr.  Fuller  suggested  ("Lancet,"  March  21,  1868),  a  solution  of  iodine 
as  an  antidote.  There  are,  however,  no  cases  as  yet  recorded  in  which  it 
has  been  tried.  Tannic  acid  (and  hence  the  use  of  strong  tea)  may  be 
given,  and  indeed  is  regarded  by  some  as  the  only  antidote  for  the  poison. 

As  regards  the  use  of  atropia  in  opium  poisoning,  we  must  refer  the 
reader  to  the  remarks  already  made  on  physiological  antidotes  (page  64). 
It  is  true  many  cases  are  recorded  where  it  seems  to  have  been  successful 
("  Lancet,"  April  3,  1869,  p.  473 ;  "  Philadelphia  Medical  Times,"  Nov. 
29,  1873;  "New  York  Medical  Record,"  June  1,  1873;  see  also  Dr.  BZar- 
ley's  paper,  "  Pharmaceutical  Journal,"  April,  1868,  p.  471) ;  but  in 
nearly  all  the  cases,  it  is  to  be  noted  that  other  remedies  were  adopted  in 
addition  to  the  atropia. 

We  refer  the  reader  to  an  excellent  paper  by  Dr.  Fleming,  ("  British 
Medical  Journal,"  Feb.  15,  1868,  p.  137),  for  hints  as  to  the  treatment  of 
habitual  opium-eaters. 

Post-mortem  Appearances. 

These  are  neither  certain  nor  characteristic.  The  stomach  and  intestines 
generally  appear  healthy.  After  poisoning  by  opium  the  peculiar  odor  of 
the  poison  may  often  be  recognized  as  soon  as  the  stomach  is  opened.  Con- 
gestion of  the  lungs  and  of  the  vessels  of  the  brain,  with  effusion  of  fluid 
under  the  arachnoid  and  into  the  ventricles,  are  the  appearances  most  com- 
monly met  with.     The  blood,  too,  is  very  generally  fluid. 

Tests. 

The  existence  of  opium  is  determined  by  the  presence  of  morphia  (its 
principal  alkaloid)  and  meconic  acid.  Whether,  therefore,  we  are  con- 
ducting an  examination  of  the  contents  of  the  stomach  in  a  case  of  poison- 
ing by  pure  morphia  or  by  opium,  the  same  course  of  procedure  must  be 
adopted.  We  shall  describe  (1)  the  tests  for  morphia  ;  (2)  the  properties 
and  tests  for  meconic  acid  ;  and  (3)  the  method  of  conducting  a  toxico- 
logical  inquiry  in  a  case  of  poisoning  either  by  opium  or  by  morphia  alone. 

(A.)   Tests  for  Morphia  and  its  Salts. 

1.  Nitric  acid  added  to  a  solution  of  morphia  turns  it  an  orange  color. 
The  orange-red  color,  however,  .is  far  better  marked  when  the  nitric  acid 
is  applied  by  means  of  a  glass  rod  to  the  solid  alkaloid,  on  a  clean  white 
plate,  when  effervescence  will  be  noticed  to  occur,  accompanied  by  the  evo- 
lution of  red  fumes.  The  intensity  of  the  color  is  not  decreased  by  adding 
chloride  of  tin,  but  is  decreased  by  heat  and  by  time. 

2.  If  a  drop  of  a  carefully  neutralized  solution  of  chloride  of  iron  be  added 
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to  the  alkaloid,  a  deep  blue  color  is  produced,  which  changes  to  green  on 
the  addition  of  an  excess  of  the  test-liquid.  Persulphate  of  iron  may  be 
used  if  no  free  acid  be  present. 

3.  If  a  trace  of  iodic  acid  be  added  to  a  solution  of  morphia,  the  liquid 
becomes  brown.  When  a  drop  of  this  solution  is  allowed  to  fall  on  a  piece 
of  starch  paper,  the  blue  iodide  of  starch  will  be  immediately  formed. 

These  three  tests  are,  if  the  results  be  well  marked,  conclusive  of  the 
presence  of  morphia  or  its  salts. 
Other  tests  are  as  follows  : 

4.  If  a  few  drops  of 'sulphuric  acid  be  added  to  morphia  on  a  white  plate, 
no  change  of  color  will  result  (N.  B.,  narcotiu  turns  yellow).  If  to  the 
acid  mixture  a  fragment  of  bichromate  of  potash  be  now  added,  a  bright- 
green  color  is  produced  from  the  reduction  of  the  salt. 

5.  Sulpho-mohjbdic  acid  gives  a  reddish-purple,  changing  to  green,  and 
ultimately  to  blue. 

Iodide  of  potassium  gives  a  white  crystalline  precipitate,  soluble  in  acids  ; 
chromate  of  potash,  a  yellow  crystalline  precipitate,  soluble  in  acids;  chlo- 
ride of  gold,  a  yellow  amorphous  precipitate,  becoming  rapidly  dark-colored ; 
chloride  of  platinum,  a  yellow  precipitate,  soluble  in  acids;  iodine  in  iodide 
of  potassium,  a  reddish-brown  amorphous  precipitate,  soluble  in  caustic 
potash  and  in  alcohol ;  carbazotic  acid,  a  yellow  amorphous  precipitate, 
slightly  soluble  in  acetic  acid  ;  iodo-hi/drargyrate  of  potash,  a  white  precipi- 
tate, soluble  in  alcohol  and  in  acetic  acid. 

(B.)  Properties  of  and  Tests  for  Meconic  Acid  (C.H407) 

When  pure,  meconic  acid  is  colorless,  and  is  generally  found  in  the  form 
of  scaly  crystals.  It  exists  in  opium  combined  with  morphia.  Of  itself  it 
is  not  a  poison. 

It  has  powerful  acid  properties.  It  sublimes  when  moderately  heated. 
It  is  soluble  to  the  extent  of  about  one  per  cent,  in  cold  water,  insoluble 
in  chloroform,  sparingly  soluble  in  ether,  and  freely  soluble  in  alcohol.  It 
is  unacted  upon  by  the  mineral  acids  in  the  cold,  but  is  decomposed  by 
them  when  heat  is  employed.  It  is  decomposed  by  the  fixed  caustic  alka- 
lies. 

Tests. 

Two  tests  for  meconic  acid  will  suffice. 

1.  Perchloride  of  iron  produces  a  red  color  with  very  dilute  solutions, 
which  color  is  not  easily  destroyed  either  by  mineral  acids  or  by  corrosive 
sublimate,  but  is  destroyed  when  the  solution  is  treated  with  protochloride 
of  tin.  If  tannic  acid  be  present  in  the  solution,  the  tannate  of  iron  formed 
will  serve  to  obscure  the  color  of  the  meconate  of  iron.  This  may  be  got 
rid  of  by  adding  a  few  drops  of  dilute  sulphuric  acid  to  the  solution. 

Note. — Sulphocyanides,  acetic  acid,  the  neutral  acetates,  and  decoction 
of  white  mustard  also  give  a  red  color  with  perchloride  of  iron. 

(«)  With  sulphocyanides,  the  color  is  discharged  by  corrosive  sub- 
limate. 

(;3)  Acetic  acid  and  the  acetates  give  no  precipitate  with  acetate  of  lead 
as  happens  with  meconic  acid. 

(j)  With  decoction  of  white  mustard  the  color  is  discharged  by  cor- 
rosive sublimate. 

2.  Acetate  of  lead  gives  a  yellowish-white  amorphous  precipitate  of  me- 
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conateof  lead,  insoluble  in  excess  of  acetic  acid,  but  soluble  in  dilute  nitric 
acid. 

Other  reactions  of  meconic  acid  are  as  follows  :  Chloride  of  barium  gives 
a  white  crystalline  precipitate ;  nitrate  of  silver,  a  yellow  amorphous  pre- 
cipitate ;  sulphate  of  copper,  a  greenish-blue  amorphous  precipitate. 

Toxicological  Analysis. 

In  conductinga  toxicological  examination,  note  carefully  the  odor  both  of 
the  internal  surface  and  of  the  contents  of  the  stomach.  Sometimes  the 
smell  of  opium  is  yery  apparent,  whilst  at  other  times  it  cannot  be  detected. 
The  odor  is  more  noticeable  if  the  organic  liquid  be  slightly  heated. 
If  solid  opium  has  been  taken,  see  whether  any  pieces  of  opium  are  to  be 
found  in  the  contents.  A  trial  experiment  may  be  made  by  testing  a  few 
drops  of  the  suspected  opiate  liquid,  after  filtration,  first  with  nitric  acid, 
when  an  orange  color  may  be  produced  (due  to  morphia),  and  then  with  a 
persalt  of  iron,  which  may  cause  a  red  discoloration  (due  to  meconic  acid). 

Cut  up  all  the  solid  matters  into  small  pieces,  and  beat  them  into  a 
pulpy  mass  in  a  mortar.  Treat  these,  mixed  with  the  liquid  contents  of 
the  stomach,  with  spirit  acidulated  with  acetic  acid,  and  allow  them  to 
stand  in  a  warm  place  for  some  time,  shaking  occasionally.  Filter,  and 
treat  the  filtrate  with  an  excess  of  subacetate  of  lead,  and  boil.  When 
cold,  again  filter  and  wash  the  materials  on  the  filter-paper  with  water. 

First.  Examine  the  materials  on  the  filter-paper  for  meconic  acid  as  meco- 
nate  of  lead. 

Suspend  them  in  water  in  a  beaker,  and  pass  sulphuretted  hydrogen 
through  the  mixture  to  saturation.  Filter.  After  having  reduced  the 
filtrate  to  a  small  bulk  by  evaporation,  test  when  cold  for  meconic  acid 
with  a  persalt  of  iron. 

If  a  red  color  be  thus  produced,  divide  the  colored  solution  into  two 
parts  (a  and  b),  and  test  respectively  as  follows  : 

(a)  Add  a  solution  of  corrosive  sublimate  (color  not  discharged). 
(&)  Add  either  a  solution  of  sulphurous  acid  or  a  solution  of  protochloride 
of  tin  (color  discharged). 

(Other  methods  of  decomposing  the  meconate  of  lead  have  been  sug- 
gested, such  as  boiling  it  with  a  little  dilute  sulphuric  acid,  or  thoroughly 
mixing  it  in  a  mortar  with  sulphate  or  carbonate  of  soda.  If  time  allows, 
it  is  far  better  to  decompose  it  with  sulphuretted  hydrogen.) 

Secondly.     Examine  the  filtrate  for  morphia. 

Throw  down  excess  of  lead  with  sulphuretted  hydrogen,  which  must 
be  passed  to  complete  saturation.  Filter  off  the  lead  sulphide,  and  evap- 
orate the  filtrate  nearly  to  dryness.  The  residue  will  taste  bitter.  Add 
to  this  a  few  drops  of  water  and  filter,  and  supersaturate  the  filtrate  with 
a  solution  of  bicarbonate  of  potash,  and  then  shake  up  with  an  ethereal 
solution  of  acetic  ether.  Pour  off  the  ethereal  solution.  Evaporate  by 
slight  heat  nearly  to  dryness,  allowing  the  remainder  of  the  ether  to  evap- 
orate spontaneously.  The  residue  is  to  be  examined  for  morphia  by  the 
tests  already  described  (p.  337),  viz. : 

(a)  Nitric  acid. 

Q5)  Perchloride  of  iron. 

(y)  Iodic  acid  and  starch. 
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Failure  to  detect  Morphia  after  Death. 

We  must  now  discuss  the  important  question  :  Why  is  it  that  under 
certain  circumstances,  and  those  circumstances  apparently  the  most  fa- 
vorable, such  as  when  large  quantities  of  the  poison  have  been  taken,  that 
it  has  been  found  impossible  to  detect  a  trace  of  either  meconic  acid  or 
morphia  in  the  contents  of  the  stomach  ;  whilst  in  other  cases,  even  after 
the  person  has  been  long  dead,  the  poison  may  be  easily  found  ?  The  two 
following  cases  that  have  occurred  in  the  practice  of  one  of  the  authors 
will  illustrate  what  is  meant,  and  will  possibly  suggest  the  explanation. 

A  young  man,  J.  E.  H.,  aged  28,  living  in  the  country,  had  led  a  some- 
what irregular  life,  suffering  from  time  to  time  with  fits  of  melaucholy. 
One  night  he  retired  to  rest  somewhat  earlier  than  usual,  his  relatives  re- 
marking that  he  seemed  brighter  and  better  than  he  had  been  for  some 
time.  In  the  morning,  not  appearing  at  breakfast  at  the  usual  hour,  his 
relatives  went  up  stairs  to  call  him,  and  were  alarmed  at  finding  him  in  a 
perfectly  comatose  state.  A  medical  man  was  sent  for.  He  succeeded  in 
rousing  him  slightly,  when  he  admitted  that  he  had  taken  laudanum  before 
he  went  to  bed.  This  statement  was  coufirmed  by  the  fact  that  there  was 
a  recently  emptied  bottle  of  laudanum  on  the  table,  and  by  its  side  a 
tumbler  from  which  he  had  evidently  drank  it.  Every  means  to  restore 
him  was  tried,  but  he  died  at  10  p.m.  It  is  difficult  to  say  precisely  the 
interval  that  elapsed  between  death  and  the  taking  of  the  drug,  but  it 
must  have  been  somewhere  about  twenty-four  hours. 

By  the  coroner's  orders  an  analysis  was  made  of  the  stomach  and  its 
contents.  There  was  no  smell  of  opium,  and  the  stomach  seemed  healthy. 
An  analysis  of  one-half  of  the  contents  of  the  stomach  for  morphia  and 
meconic  acid  was  made,  but  not  the  slightest  trace  of  either  was  discovered. 
The  whole  of  the  experiments  were  repeated  on  the  remaining  half,  but 
were  again  unsuccessful.  It  was  also  examined  systematically  for  both 
mineral  and  for  other  organic  poisons,  but  with  negative  results. 

The  second  case  was  one  that  excited  a  great  amount  of  public  interest 
from  the  mystery  that  seemed  at  the  time  to  surround  it. 

A  policeman,  whilst  on  his  rounds  early  one  morning  in  the  neighbor- 
hood of  Hackney  Wick,  discovered  a  dead  body  in  the  cupboard  of  an 
unfinished  house.  At  the  inquest  it  was  proved  to  be  the  body  of  a  man 
who  had  escaped  some  four  mouths  previously  from  a  lunatic  asylum  at 
no  very  great  distance  from  the  spot  where  he  was  found.  At  the  request 
of  Mr.  Humphreys,  Mr.  Gant,  of  the  Royal  Free  Hospital,  made  a  post- 
mortem examination  of  the  body,  and  although  it  was  in  a  somewhat  ad- 
vanced state  of  decomposition,  he  was  unable  to  detect  what  was,  in  his 
opinion,  sufficient  cause  for  death.  The  stomach  was  then  forwarded,  by 
the  coroner's  orders,  for  chemical  examination,  as  well  as  a  bottle  found  by 
the  side  of  the  deceased,  labelled  "Laudanum,  Poison."  The  bottle  was 
perfectly  dry,  and  merely  contained  a  small  quantity  of  a  brown  deposit. 
This  deposit  was  found  to  be  opium.  The  stomach  was  in  a  dried-up  state, 
and  seemed  covered  internally  with  a  brownish-red  matter.  One-half 
being  submitted  to  analysis,  morphia  was  detected  in  considerable  quan- 
tity, as  well  as  a  trace  of  meconic  acid. 

These  two  cases  may  be  regarded  as  typical  cases  of  opium  poisoning. 
In  the  one,  although  it  is  a  moral  certainty  that  death  resulted  from  the 
action  of  opium,  the  man  himself  confessing  he  had  taken  it,  yet  chemi- 
cal analysis  entirely  failed  to  prove  the  presence  of  the  poison.  In  the 
other,  although  a  long  period  had  elapsed  since  death,  yet  there  was  no 
difficulty  in  its  detection. 

And  now  the  question  suggests  itself:  Why  in  one  case  was  its  dis- 
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covery  so  easy  and  in  the  other  impossible?  There  is  but  little  doubt 
that  the  true  explanation  is  to  be  found  in  the  length  of  time  that  elapsed 
between  death  arid  the  exhibition  of  the  poison.  The  action  of  the 
living  stomach  on  opium,  and  on  organic  poisons  generally,  is  active  and 
rapid.  The  poison  may  be  taken,  absorbed,  and  circulated,  but  if  a  suf- 
ficiently long  time  elapses  before  death  the  medical  jurist  will  probably 
fail  in  obtaining  any  evidence  whatsoever  of  its  existence. 

We  will  not  attempt  here  to  speculate  too  far  on  the  causes  of  all  this. 
It  may  be  that  the  poison  has  been  removed  out  of  the  reach  of  analysis, 
passing  off,  if  life  be  sufficiently  prolonged,  by  the  secretions  and  excre- 
tions ;  it  may  be  that  the  quantity  taken  when  distributed  throughout  the 
whole  body  is  not  in  sufficient  quantity  in  any  one  part,  such  as  is  submit- 
ted to  analysis,  to  be  discoverable,  whereas,  if  we  could  experiment  on  the 
whole  body  we  might  find  it ;  it  may  be  that  these  poisons  locate  them- 
selves in  special  parts  of  special  viscera ;  or  it  may  be  (and  such  we  deem 
most  probable)  that  organic  poisons,  when  present  in  the  living  blood  and 
in  the  living  stomach,  are  readily  decomposed. 

But,  on  the  other  hand,  it  is  unquestionable  that  the  dead  stomach  has 
no  action  upon  opium,  or,  indeed,  upon  organic  poisons  generally.  Here, 
at  any  rate,  is  an  illustration  of  how  a  man  may  be  dead  for  four  months, 
and  yet  opium  be  detected  without  difficulty.  We  believe  Dr.  Letheby 
has  had  several  cases  in  which  he  has  found  it  after  even  a  longer  period 
than  this.  And  thus  we  were  able  to  draw  the  following  conclusions  in 
this  curious  case:  "That  the  man  died  from  the  effects  of  opium  poison- 
ing, and  that  he  died  very  shortly  after  having  taken  the  drug,  or  other- 
wise it  would  not  have  been  found  on  analysis." 

Can  opium  be  absorbed  (the  question  has  been  asked)  through  the  milk 
by  the  sucking  child  ?  (  Vide  "  Lancet,"  Jan.  26,  1861,  p.  93.)  There  is 
no  evidence  in  proof  of  this  in  the  case  usually  quoted,  inasmuch  as  an 
opiate  fomentation  was  applied  at  the  time  to  the  side  of  the  mother,  this 
being  no  doubt  the  cause  of  the  child's  death,  and  not  the  opium  that  the 
mother  had  taken  internally.  But  that  such  a  thing  as  the  administration 
of  opium  to  a  child  through  the  milk  of  the  nurse  is  possible,  there  can  be, 
we  should  think,  but  very  little  doubt. 

Cases  of  Poisoning  with  Opium. 

I.  LAUDANUM. 

CASE  1.— "Lancet,"  Nov.  1,  1845  (Mr.  Ryan).    Male:  set.  61.    gij.    The  man  was  a  drunkard. 
Symptoms.— Ordinary  symptoms  of  great  severity  continued  up  to  the  third  day.  Recovered  with- 
out either  nausea,  vomiting,  or  giddiness. 
Result. — Recovery. 

CASE  2.—"  Lancet,"  Nov.  25, 1837  (Dr.  Kelso).    iEt.  9  months.    4  drops. 

Symptoms.— Ordinary  symptoms  set  in  very  soon.    Convulsions ;  pupils  contracted.    Death  in  nine 
hours.    Every  effort  to  save  the  child  adopted. 
Result.— Death  in  nine  hours. 
Post-mortem—  Brain  and  membranes  much  congested  ;  lungs  a  little  congested  ;  stomach  healthy. 

CASE  3.—"  Lancet,"  Dec.  1, 1838,  p.  389.  Female:  set.  29.  20  drops  taken  every  evening  for  six  days. 
Symptoms.— Palpitation  ;  dilated  pupils  and  cold  extremities ;  coma.    Numbness  of  limbs,  which 
did  not  disappear  for  forty-eight  hours.    The  dilatation  of  pupils  remained  for  a  much  longer  time. 
Result. — Recovery. 

CASE  4.—"  Lancet,"  Oct.  31, 1840,  p.  190  (Mr.  Harrison).    Female :  set.  32.    4  dessertspoonfuls. 
Symptoms.— Complete  coma;  pupils  contracted.    Recovered  in  two  days. 
Result. — Recovery. 

CASE  5.—"  Lancet,"  Oct.  16, 1841,  p.  88  (Mr.  Hensley).    Male :  set.  42.    gj  in  two  doses. 
Symptoms— In  six  hours  was  absolutely  comatose.    (Stomach-pump  and  galvanism  used.)    Became 
conscious  after  thirteen  hours ;  recovered  in  nine  days. 
Result. — Recovery. 
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CASE  6— "Lancet,"  Feb.  19, 1842,  p.  758 (Mr. Everest).    Male:  Eet.  3  days.    l^m. 
Symptom  s. — Coma. 
Result.— Death  iu  fourteen  hours. 

CASE  7.—"  Lancet,"  Sept.  14,  1839,  p.  924  (Dr.  Kelso).    Male  :  set.  28.    Quantity  (?). 
Symptoms. — No  effect  for  two  or  three  hours,  when  coma  supervened,  and   he  died  in  eight  or  nine 
hours,  without  convulsions  or  any  physical  suffering. 
Result. — Death  in  eight  or  nine  hours. 

CASE  8.—"  Provincial  Journal,"  Jan.  28,  1846,  p.  42.    Male  adult.     Jvij  of  Battley's  tincture. 
Symptoms. — (Emetics  given  immediately);  after  the  emetics  narcotism  set  in.    He  was  kept  moving 
for  seventeen  hours. 
Result. — Recovery. 

CASE  9. — "  Lancet,"  July  25,  1857,  p.  80,  and  "American  Journal  of  Medical  Science,"  Jan.  1858,  p. 
288  (Pr.  G.  D.  Gibb).   Male:  set.  72.     Siss.  of  laudanum. 

Symptoms. — Symptoms  did  not  set  in  for  nine  hours,  when  he  vomited.     Pupils  dilated  after 
vomiting. 
Result. — Recovery  in  forty-eight  hours. 

CASE  10. — Stille's  "Materia  Medica,"  vol.  i,  p.  671.    Male.    Poultice  with  laudanum  applied  to 
stomach. 
Symptoms. — Narcotism . 
Result. — Death. 

CASE  11. — Beck's  "  Medical  Jurisprudence,"  vol.  ii,  p.  796.    12  drops  of  laudanum  used  as  injection 
into  rectum. 
Symptoms. — Narcotism. 
Result. — Death  in  seventeen  hours. 

CASE  12.— "American  Journal  of  Medical  Science,"  Oct.  1854,  p.  384  (Dr.  J.  B.  Jackson).    ^Et.  18 
months.    5  drops  injected  iDto  rectum. 
Result. — Death  in  six  hours. 

CASE  13. — Beck's  "Medical  Jurisprudence,"  vol.  ii,  p.  792.    Male:  adult,    siiss.  liq. opii  sedativus. 
Symptoms. — Total  insensibility  in  fifteen  minutes. 
Result. — Death  in  one  hour  and  twenty  minutes. 

CASE  14. — "American  Journal  of  Medical  Science,"   Oct.  1854,  p.  383  (Dr.  G.  Lyman).     Female: 
set.  52.    3j  laudanum. 
Symptoms. — Symptoms  set  in  after  thirty-five  minutes. 
Result. — Death  in  forty-five  minutes. 

CASE  15.— "American  Journal  of  Medical  Science,"  Oct.  1860,  p.  570  (Dr.  Campbell).  Male:  set.  28. 
Siij  of  laudanum. 
Result. — Death  in  twenty  hours. 

CASE  16. — "  New  York  Medical  and  Physical  Journal,"  No.  xxx,  p.  297  (Dr.  Lee).    Large  quantity. 
Result. — Death  in  sixteen  hours. 

Post-mortem. — Superficial  veins  of  scalp  full  of  dark  uncoagulated  blood;  sinuses  of  brain  full  of 
blood;  yellow  serum  between  pia  mater  and  arachnoid.  Lungs  congested;  right  side  of  the  heart 
full  of  coagulated  blood  ;  stomach  almost  natural. 

CASE  17.— "  Lancet,"  April  26,    1856,  p.  467  (Dr.  Simmonds).    JEt.  6  months.     A  teaspoonful  of 
laudanum. 
Symptoms. — No  antidote  given  for  an  hour,  when  the  child  was  quite  comatose. 
Result. — Recovery. 

CASE  18.—"  Lancet,"  Aug.  29, 1857,  p.  220  (Mr.  Corbet).    JEt.  1  day.    30m.  of  laudanum. 
Symptoms. — Coma;  vomiting;  convulsions;  contracted  pupils. 
Result. — Recovery  in  ten  hours. 

CASE  19.— "  Lancet,"  March  29, 1862,  p.  326  (Dr.  Slayter).  Female:  adult.  Gin  mixed  with  one 
shilling's  worth  of  laudanum. 

Symptoms. — Insensibility  in  three  hours  ;  pupils  very  contracted ;  involuntary  passage  of  urine  and 
fseces. 

Result. — Death  in  four  hours  and  a  quarter. 

Post-mortem. — Brain  and  membranes  very  congested ;  stomach  congested;  fluid  in  the  brain  and 
spinal  cord  smelled  of  spirit . 
CASE  20.—"  Lancet,"  July  18.  1846,  p.  82.    Mt.'i  months.     About  3ss. 
Symptoms. — Complete  coma,  contracted  pupils.    (Electro-galvanism  only  used.) 
Result. — Recovery. 

CASE  21.— "Medical  Times  and  Gazette,"  May  9, 1868,  p.  497  (Dr.  Tidy).    (Case  at  Hackney  Wick.) 
Male.    Age  (?).    Dose  (?). 
When  found  was  dead,  and  was  proved  to  have  been  so  about  three  months. 
Result. — Death. 

Analysis. — Opium  discovered  on  analysis. 

CASE  22.— "Medical  Times  and  Gazette,"   July  21,  1860.  p.  72  (Dr.  Pearson).     iEt.  8  weeks.    9 
drops  at  least. 
Symptoms. — Stupor  ;  pupils  contracted. 
Result. — Recovery. 
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CASE  23.— "Medical  Times  and  Gazette,"  Nov.  3,  1855,  p.  445  (Dr.  Sloane).  Male :  set.  62.  gss.  of 
laudanum  taken  at  9  p.m. 

Symptoms. — Did  not  sleep  during  the  night.  No  action  for  twelve  hours,  when  complete  coma  set 
in.    Pupils  contracted.    (Stomach-pump  used  ;  injections  of  ammonia  and  coffee ;  and  galvanism.) 

Result. — Recovery. 

CASE  24.— "Medical  Times  and  Gazette,"  Jan.  27,  1855,  p.  82  (Mr.  Cleveland).  Male:  set.  23.  gij 
liq.  opii  sedativuson  empty  stomach. 

Symptoms. — Insensibility  in  half  an  hour ;  pupils  contracted  ;  no  vomiting  or  perspiration.  (Coffee 
injection  used.) 

Result. — Death  in  six  hours. 

Post-mortem. — Surface  of  brain  mnch  congested;  no  serous  effusion  into  ventricles;  lungs  very 
congested. 

CASE  25— "British  Medical  Journal,"  Oct.  10,  1868,  p. 388  (Dr.  John  S.  Boyd).  Male:  set.  32.  2 
ozs.  of  laudanum;  twenty  minutes  after  taking  it,  he  cut  his  throat,  but  not  seriously. 

Symptoms. — No  sleepiness  for  fourteen  hours.    Died  after  thirty  hours,  perfectly  comatose. 

Result. — Death  in  thirty  hours. 

CASE  26.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  349  (Hon.  Mrs.  Anson's  case).  Female,  giss. 
of  laudanum  taken  whilst  fasting. 

Symptoms. — (Emetics  given  in  a  quarter  of  an  hour;  stomach-pump  used  in  two  hours  and  a  half) 
the  matters  pumped  up  had  no  smell  of  laudanum.  Complete  coma,  and  inability  to  swallow.  This 
at  the  end  of  nine  hours  was  relieved,  and  for  five  minutes  she  remained  conscious.  Coma  then 
came  on,  and  death  occurred  in  fourteen  hours  from  the  time  when  the  poison  was  taken. 

Result.— Death  in  fourteen  hours. 

CASE  27.— " Edinburgh  Medical  and  Surgical  Journal,"  July,  1840  (Dr.  Skae).  Male:  set.  56.  5ij 
tincture  (?). 

Result. — Death  in  twelve  hours. 

CASE  28.— "Guy's  Hospital  Reports,"  Oct.  1850,  p.  220.    gv. 

Symptoms. — No  sleep  produced. 

Result. — Recovery. 

CASE  29.—"  American  Journal  of  Medical  Science,"  Oct.  1862.  p.  397  (Dr.  W.  F.  Norris).  Male  : 
adult,     gj  laudanum. 

Symptoms. — (Active  measures  used.)    Symptoms  as  usual. 

Result. — Death  in  eighteen  hours. 

CASE  30.— Wormley's  "Micro-Chemistry,"  p.  461  (Dr.  R.  M.  Denig).  Female:  set.  17.  5j 
laudanum. 

Symptoms. — Stupor  in  three  hours. 

Result. — Death  in  seven  hours. 

CASE  31. — "Provincial  Medical  and  Surgical  Journal,"  Nov.  1841,  p.  129  (Dr.  Toogood).  Female: 
set.  55.    Twelve  drops  of  Battley's  tincture. 

Symptoms. — Usual  symptoms. 

Result. — Death  in  twenty-four  hours. 

CASE  32.—"  Lancet,"  Aug.  1,  1863,  p.  126  (Dr.  Ellis).    Female :  set.  4%.    gss.  of  tincture. 

Symptoms. — Stupor  in  fifteen  minutes. 

Result. — Death  in  eight  hours  and  a  half. 

CASE  33.— "  Lancet,"  Dec.  7, 1844,  p.  317  (Dr.  Letheby).    Male:  set.  56. 

Post-mortem. — Exhumation  after  twelve  days,  when  opium  was  discovered  in  the  body. 

CASE  34.— "British  Medical  Journal,"  July  7, 1866,  p.  15  (Dr.  Ludlow).  Male:  set.  33.  About  gj 
(The  man  had  been  accustomed  to  take  it  for  some  time.) 

Symptoms. — Perfect  insensibility ;  contracted  pupils  ;  pulse  imperceptible ;  breathing  slow;  breath 
smelled  of  opium.  (Stomach-pump  was  used,  but  the  symptoms  increased.  Galvanism  and  cold  effu- 
sion were  then  used.  Face  struck  constantly  with  wet  towels,  which  proved  successful  in  rousing 
the  man  ;  but  he  again  went  off  into  profound  coma.    Remedies  had  to  be  kept  up  for  a  long  time.) 

Result. — Recovery. 

CASE  35.— " Lancet,"  August  20,  1842,  p. 705  (Dr.  Chowne).  Male:  set. 23.  Over  gj  ;  taken  when 
drunk. 

Symptoms. — In  two  hours  became  insensible,  sensibility  returning  after  fourteen  hours;  pupils 
very  contracted. 

Result. — Recovery  on  fourth  day. 

CASE  36.—"  Lancet,"  May  1, 1841,  p.  186  (Dr.  R.  H.  Scruple).    Female :  set.  19.    giss, 
Symptoms. — Drowsiness  in  one  hour  and  a  half;  pupils  very  contracted.    Recovered  in  two  or 
three  days.     (Vomiting  induced  by  emetics.) 
Result. — Reco  v  ery . 

CASE  37— "Lancet,"  July  31, 1841,  p.  661  (Dr.  C.  J.  B.  Williams).    Female  :  eet.  26.    giss. 
Symptoms. — Complete  coma  in  one  hour  and  a  half.    (After  the  stomach-pump  electricity  was  used 
and  consciousness  instantly  restored.)    Pupils  contracted. 
Result. — Recovery. 
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(ASIC  38.— "Lancet,"  July  31,  1869,  p.  187.    iEt.  5  weeks.    4  drops. 
Result. — Death. 

CASE  39.— "Lancet,"  March  29,  1873,  p.  468  (Dr. Bo wstead).    Female:  ;et,38.     Sviij. 
Symptoms. — <  onia  ;  the  patient  not  discovered  for  fourteen  hours.    (Electricity  used,  as  well  as  the 
stomach-pump.)    Recovered. 
Result. — Recovery. 

CASE  40.—"  Lancet,"  Nov.  8, 1873,  p.  684.    Male.    Sss. 

Symptoms. — Pupils  contracted.  (3ss.  of  tincture  of  belladonna  given  every  hour.)  In  six  hours  he 
was  much  better  ;  but  in  seven  bours  afterwards  became  much  worse.  (The  subcutaneous  injection 
of  ammonia  was  then  tried.)    Died  in  eighteen  hours. 

Result. — Deatli  in  eighteen  hours. 

CASE  41— "Lancet,"  Sept.  5,  1868,  p.  312  (Dr.Radcliffe).    Female:    set.  39.     5iij. 

Symptoms.—  Scarcely  sensible  after  fifteen  minutes.  (Emetics  and  tinct.  of  belladonna.)  Recovered 
in  three  days. 

Result. — Recovery. 

CASE  42.— "Lancet,"  Sept.  5,  1868,  p.  312  (Dr.  RadclifFe).    Female:  set.  GO.    About  Sj. 
Symptoms. — Insensible.    (Emetics  and  tinct.  of  belladonna  given.)    Recovered  in  three  days. 
Result. — Recovery. 

CASE  43.—"  Lancet,"  November  21,  1868,  p.  664  (Dr.  Finlay).  Female :  set.  39.  Laudanum  used  as 
enema. 

Symptoms. — Complete  coma;  pupils  contracted  ;  no  convulsions  or  paralysis.  Recovered  on  the 
fourth  day.    (Belladonna  administered.) 

Restilt. — Recovery. 

CASE  44.— "Lancet,"  April  19, 1851,  p.  435  (Dr.  Deguise).  Male:  adult.  10  grammes  instead  of 
10  drops  given  as  an  injection  (20  drops  contained  1  grain). 

Symptoms. — Became  comatose,  but  roused  up  for  a  time,  and  for  twenty  hours  seemed  to  have  per- 
fectly recovered,  but  afterwards  became  worse,  and  died  in  two  days  alter  the  injection  had  been 
used. 

Result. — Death  in  two  days. 

CASE  45— " Lancet,"  Jan.  15,  1853  (Mr.  Kirk).    Male:  set.  1  month.     6  or  7  drops. 
Symptoms. — Bad  symptoms.    (Galvanism  employed.) 
Result. — Recovery. 

CASE  46.— "  Christison."    Male.    giss.  laudanum. 

Symptoms. — No  symptoms  for  eighteen  hours  ;  then  narcotism,  which  continued  for  some  hours. 

Result. — Recovery. 

CASE  47.—"  Provincial  Medical  Journal,"  Oct.  28,  1846,  p.  519.  iEt.  5  days.  2  drops  of  lau- 
danum =  %th  gr.  opium. 

Symptoms. — Complete  narcotism  in  five  hours.  Recovered  for  a  time  after  a  cold  bath,  but  had  a 
relapse,  and  died. 

Result. — Death  in  eighteen  hours. 

Post-mortem. — Brain  and  viscera  healthy.    No  smell  of  opium  in  stomach. 

CASE  48.— "  Lancet,"  April  15,  1854  (Dr.  E.  Smith),  "Medical  Times  and  Gazette,"  April  15,  1854. 
JEt.  7  days.    1  minim  =  one-fifteenth  gr.  of  opium. 

Symptoms.— Coma  in  half  an  hour. 

Result. — Death  in  eighteen  hours. 

Post-mortem. — Heart  distended  with  black  blood;  lungs  collapsed,  but  not  congested;  brain  con- 
gested. , 

CASE  49.— "Medical  Times  and  Gazette,"  Jan.  19,  1861,  p.  70  ;  "  Lancet,"  Jan.  26,  1861,  p.  93.  iEt. 
6  weeks.  Sucked  the  breast  after  a  fomentation  of  gin  and  laudanum  bad  been  applied  to  the  side 
of  the  mother. 

Symptoms. — Coma. 

Result.— Death. 

Laudanum  was  given  to  the  mother  internally,  and  the  jury  supposed  that  the  child  had  taken  the 
poison  through  the  milk. 

CASE  50.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  352  (Mr.  Tubbs).      iEt.  9  months.     2  tea- 
spoonfuls  of  laudanum. 
Result. — Recovery. 

CASE  51. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  352  (Dr.  Proctor).    Female:  set.  50.    3j  of 
tincture. 
Result. — Death  in  less  than  two  hours. 

Post-mortem. — Opium  found  ;  membranes  of  brain  congested. 
CASE  52.—"  Journal  de  Medecine,"  October,  1846,  p.  475.    Male.    Sj. 
Symptoms. — Convulsions. 
Result. — Death  in  three-quarters  of  an  hour. 
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CASE  53.—"  Lancet,"  December  1, 1849,  p.  574  (Mr.  Iliff ).  Male :  set.  10.  Laudanum ;  quantity  (?) ; 
taken  on  an  empty  stomach. 

Symptoms. — Insensibility  in  about  a  quarter  of  an  hour;  pupils  contracted  ;  vomiting.  (Stomach- 
pump  used.) 

Result. — Recovery. 

CASE  54.—"  Lancet,"  March  24,  1849,  p.  314  (Mr.  Iliff).    Female :  art.  56.    About  gj. 

Symptoms. — (Stouiach-pump  used  in  one  hour.    Galvanism  also  tried.) 

Result. — Recovery. 

CASE  55.—"  Lancet,"  December  1, 1849,  p.  574  (Mr.  Iliff).    Female  :  set.  56. 

Symptoms. — The  above  patient  attempted  suicide  with  laudanum  again.  (Stomach-pump  and  elec- 
tro-galvanism again  used.) 

Result. — Recovery. 

CASE  56.— " Lancet,"  June  19,  1847,  p.  639  (Mr.  James),    Female:  set.  29s.    gj  of  laudanum. 

Symptoms. — (Stomach-pump  and  galvanism  used  in  the  stage  of  extreme  coma.) 

Result. — Recovery. 

CASE  57.— "Medical  Times  and  Gazette,"  February  25,  1865,  p.  195.  Female:  set.  11.  giss-.  of 
laudanum. 

Symptoms. — Drowsiness  and  perspiration  soon  set  in ;  pupils  contracted.  (Emetics,  stomach-pump, 
belladonna,  and  electro-magnetism  used.) 

Result. — Recovery. 

CASE  58.— "Medical  Times  and  Gazette,"  July  24,  1858,  p.  95  (Dr.  O'Rorke).  2Et.  5  months.  Lau- 
danum (=  2  to  3  grains  of  extractX 

Symptoms. — Rapid  stupor;  pupils  contracted.  (Pricking  by  a  pin  was  tried  in  order  to  rouse  tbe 
child.)    The  urine  three  hours  after  the  accident  found  to  contain  morphia. 

Result. — Recovery. 

CASE  59.—"  Medical  Times  and  Gazette,"  March  20,  1858,  p.  292  (Dr.  Mushet).  JEt.  3  months. 
Dose  (?). 

Symptoms. — Deep  coma  in  two  hours.  (Emetics  and  galvanism,  to  which  the  coma  did  not  yield, 
were  tried.) 

Result. — Death  in  fifty-six  hours. 

Post-mortem. — Brain  very  pale  ;  bloody  serum  found  at  the  base;  stomach  pale. 

CASE  60.— "British  Medical  Journal,"  July  9, 1870,  p.  33  (Dr.  Dobbie).  Female:  set.  40.  2  ounces 
of  laudanum  taken  on  an  empty  stomach. 

Symptoms. — No  vomiting  for  two  hours,  and  no  other  symptoms  producedL 

Result. — Recovery. 

(II.)  OPIUM, 

CASE  61.— "Lancet,"  February  I,  1845,  p.  140.    Male  adult.    Dose  (?). 

Symptoms. — Given  in  delirium  tremens.    Shortly  became  comatose,  and  could  never  be  roused. 

Result. — Death. 

CASE  62.— "  Lancet,"  June  1, 1850,  p.  698  (Dr.  Guy).  Male  :  set.  6  months.  10  grains  of  Dover's 
powder  (=  1  grain  of  opium). 

,6't/mp/onis.— Symptoms  began  in  three  hours,  and  in  four  hours  coma  was  complete.  (Stomach- 
pump  used.)    Recovered  after  active  means  in.  twenty -four  hours. 

Result. — Recovery. 

CASE  63. — "  Lancet,"  April  15, 1854,  p.  419.  2Et.  5  days.  l-20th  of  a  grain  as  a  syrup  (French  syrup 
of  opium). 

Symptoms. — Coma  in  half  an  hour ;  pupils  contracted. 

Result. — Death  in  fifteen  hours. 

Post-mortem. — Heart  distended  and  brain  congested. 

CASE  64. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  350  (Dr.  Ogston).  2Et,  6  months.  60  drops 
of  wine  of  opium. 

Result. — Death  in  a  few  hours. 

Post-mortem. — Brain  congested ;  the  opium  was  not  found  on  analysis-. 

CASE  65. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  351  (Dr.  Ramisch).  iEt.  4  months.  1  grain 
of  Dover's  powder  (=  0.1  grain  of  opium). 

Symptoms. — Stupor  and  other  very  severe  symptoms. 

Result — Recovery. 

CASE  66.— Taylor's  "Medical  Jurisprudence,"  vol,  i,  p.  35L  2Et, 4%.  4 grains  of  Dover's  powder 
(=  0.4  grain  of  opium). 

Symptoms. — Coma. 

Resttlt. — Death  in  seven  hours. 

CASE  67. — Taylor's  "  Medical  Jurisprudence,"  vol.  f,  p.  351  (Dr.- Thorn).  10  grains  of  Dover's  pow- 
der (=  1.0  grain  of  opium.) 

Symptoms. — As  usual. 

Result. — Death  in  forty-four  hours. 

23 
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CASE  68.— "American  Journal  of  Medical  Science,"  April,  1859,  p.  367  (Dr.  Hays).  iEt.  6.  7% 
grains  (if  opium. 

Symptoms.— Narcotism  never  profound. 

Result. — Recovery  in  three  days. 

CASE  69. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  352.    JEt.  3  months.    5  grains. 

Result. — Recovery. 

CASE  70— "Medical  Times  and  Gazette,"  Feb.  10,  1855,  p.  133  (Mr.  Leigh).  Male:  set,  19.  10 
grains  of  Dover's  powder  (probably  more). 

Symptoms.— Insensibility  in  about  four  hours  ;  contracted  pupils;  convulsive  breathing.  (Stomach- 
pump  used.) 

Result. — Death  iu  nine  hours. 

Post-mortem. — Brain  congested. 

CASE  71. — "Medical  Gazette,"  vol.  xxxvii,  p. 235  (Dr.  Sharkey),  and  "Medical  Times,"  Feb.  14, 
1865,  p.  386.  Male:  set.  32.  2  pills,  each  containing  1%  gr.  of  extract  of  opium  =  4  grains  of  crude 
opium. 

Result. — Death. 

Post-mortem. — Body  warm  and  rigid  twelve  hours  after  death  ;  stomach  healthy;  no  effusion  on  the 
brain,  but  the  sinuses  and  veins  of  the  scalp  and  of  the  dura  mater  were  gorged  with  blood.  No  mor- 
phia or  meconic  acid  found.    Heart  nearly  empty. 

CASE  72.—"  Medical  Times  and  Gazette,"  Aug.  6,  1859,  p.  145.    ^t.  5  weeks. 

Result.— Recovery. 

CASE  73.— Taylor's  "Medical  Jurisprudence,"  vol. i, p. 355 (Dr. Brown  Lahore).  Male  :  set.  14 months. 
6  grains  of  Dover's  powder  =  0.6  gr.  of  opium. 

Symptoms. — Sleepiness  in  a  quarter  of  an  hour;  convulsions  in  eight  hours. 

Result. — Death  in  nine  hours. 

CASE  74.—"  Medical  Times  and  Gazette,"  May  19,  1860  (Mr.  Ewens).  JEt.  9  months.  5  grains  of 
Dover's  powder. 

Result.— Recovery. 

CASE  75.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  355  (Mr.  R.  Reed,  Dublin).    Mt.  5  months. 
15  grains  of  Dover's  powder. 
•  Symptoms. — Active  treatment  adopted  directly. 

Result. — Recovery. 

CASE  76. — "  American  Journal  of  Medical  Science,"  Oct.,  1854  (Dr.  Morland).  Male  adult.  5 
grains  of  opium. 

Symptoms. — Severe  symptoms. 

Result. — Recovery. 

CASE  77. — "Christison."    Male.    i%  grains  of  opium  mixed  with  9  grains  of  camphor. 

Symptoms. — Extreme  narcotism. 

Result. — Death  in  nine  hours. 

CASE  78.— "American  Journal  of  Medical  Science,"  Oct.  1854,  p.  385  (Dr.  J.  B.  Jackson).  Female. 
90  grains  of  opium. 

Symptoms. — Not  seen  for  three  hours,  when  she  was  completely  comatose. 

Result—  Recovery. 

CASE  79. — Wormley  "  Micro-Chemistry,"  p.  462  (Dr.  J.  B.  Thompson).  Female.  60  grains  of  opium, 
and  2  hours  afterwards  J^oz.  of  laudanum,  the  dose  being  repeated  in  half  an  hour  (=  to  about  100 
grains  of  opium). 

Symptoms. — No  symptoms  after  three  hours,  when  emetics  were  administered.  Narcotism  was  at 
no  time  severe. 

Result. — Recovery. 

CASE  80. — "  American  Medical  Recorder,"  vol.  xiii,  p.  418  (quoted  by  Wormley).  Female :  set.  32, 
pregnant.    Between  7  and  8  uzs.  of  solid  opium. 

Symptoms.— Perfectly  sensible  in  half  an  hour.  Emetics  given,  which  brought  away  about  three 
ounces  of  opium.  Narcotism  came  on,  from  which  she  recovered,  but  complained  of  violent  pain  iu 
the  stomach.    Bhrenitis  set  in. 

Result. — Recovery. 

(III.)  MORPHIA. 

CASE  81.— " Lancet,"  Aug.  2, 1845  ;  "Medical  Times,"  Dec.  7,  1844,  p.  214.  Female  adult.  One- 
thirty-second  of  a  grain  of  muriate  of  morphia  applied  externally  to  the  skin  aftera  blister  (two  ap- 
plications). 

Symptoms. — Narcotism  and  dizziness — complained  of  only  being  able  to  see  half  of  surrounding 
objects;  convulsions. 

Result. — Recovery  in  three  weeks. 

CASE  82. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  358.    Female.    30  grains  applied  to  an  open 
ulcer  of  breast. 
Symptoms. — Speedy  narcotism. 
Result. — Death  in  ten  hours. 
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CASE  83.— "Edinburgh  Monthly  Journal,"  Sept.  1S45,  p.  195  (Dr.  Paterson).    1  grain  taken  in  solu- 
tion in  divided  doses  during  sis  hours. 
Result. — Death  in  seven  hours. 

CASE  84.— Taylor's  "MedicalJurisprudence,"  vol.  i,  p.  358.    Male:  set.  45.    1  grain  of  the  hydro- 
chlorate  in  a  pill. 
Symptoms. — Symptoms  came  on  in  three  hours. 
Result.— Death. 
Post-mcrtem. — No  morphia  found  on  analysis.    Kidneys  diseased. 

CASE  S5. — Taylor's  "Medical  Jurisprudence,'*  vol.  i,  p.  358.    Male:  set.  52.    1  grain. 

Symptoms. — Lost  hearing  and  smell  in  three  hours,  and  rapidly  became  comatose. 

Result. — Death. 

CASE  86. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  358  (Mr.  D.  Morgan).  1  grain  injected  in 
three  doses. 

Symptoms. — After  the  third  injection  he  slept  for  two  hours,  then  woke  up,  eat  his  dinner  and 
talked  ;  after  two  hours  became  insensible,  and  died  in  another  two  hours,  perfectly  comatose. 

Result. — Death  in  six  hours.  . 

CASE  87.—"  Chemical  News,"  August  22, 1863,  p.  98.  Infant.  l-12th  of  a  grain  of  the  hydrochlorate. 
Result. — Death. 

CASE  88.—"  Lancet,"  January  3,  1863,  p.  8  (Mr.  Winterbotham).  Female :  eet.  2.  1  grain  of  the 
acetate  in  solution. 

Symptoms. — Remained  undisturbed  for  two  hours  and  a  half,  when  emetics  were  given.  After  this 
drowsiness  came  on. 

Result. — Recovery. 

CASE  89. — "  Pharmaceutical  Journal,"  July,  1S72,  p.  16.    Female.    1  grain  of  the  acetate  in  pill. 
Symptoms. — Narcotism  in  half  an  hour. 
Result. — Death  in  nine  hours. 

CASE  90.— Beck's  "Medical  Jurisprudence,"  vol.  ii,  p.  799  (Dr.  Houston).    Male:  at.  59.    10  grains 
of  the  sulphate. 
Symptoms. — Deep  stertorous  breathing. 
Result. — Death  in  two  hours. 

CASE  91. — "Christison,"  p.  558.    Female.    10  grains  of  the  chloride. 
Symptoms. — Narcotism  in  fifteen  minutes. 
Result. — Death  in  twelve  hours. 

CASE  92.— Taylor,  "  On  Poisons,"  p.  617.    Female :  set.  66.    6  grains  of  the  chloride. 
Result. — Death  in  nine  hours. 

CASE  93.— Orfila's  "  Toxicologic."    Male.    20  grains  of  the  chloride. 

Symptoms. — In  ten  minutes  pain  in  stomach  came  on;  in  four  hours  stupor;  trismus;  dilated  pu- 
pils; convulsions;  and  afterwards  difficult  micturition. 
Result. — Recovery  in  three  days. 

CASE  94.— "Wharton  and  Stille's  "  Medical  Jurisprudence,"  p.  581.    Male  adult.    1%  grain  of  mor- 
phia taken  in  four  pills,  at  intervals  of  one  hour. 
Result. — Death. 

CASE  95. — "  Provincial  Medical  and  Surgical  Journal,"  November,  1841,  p.  129  (Dr.  Toogood).    Fe- 
male, aged.    7  drops  of  a  solution  of  the  acetate  (no  strength  named). 
Result. — Death  in  twelve  hours. 

CASE  96. — "Christison."    Male  adult.    50  grains  of  the  acetate. 
Symptoms. — Narcotism  in  fifteen  minutes ;  vomiting  induced  in  four  hours. 
Result. — Recovery. 

CASE  97.— "  American  Journal  of  Medical  Science,"  October,  1862,  p.  395  (Dr.  W.  F.  Norris).  Male: 
set.  19.    75  grains  of  the  sulphate. 
Symptoms. — Narcotism  in  one  hour  and  a  half;  emetics  and  belladonna  given;  galvanism  used. 
Result. — Recovery  in  two  days. 

CASE  98. — "  American  Medical  Intelligencer,"  vol.  ii,  p.  13.    Female,  aged.    1  grain  applied  to  a 
blistered  surface. 
Symptoms.— Convulsions,  cold  sweats,  and  threatened  suffocation  after  two  hours. 
Result. — Recovery. 

CASE  99.— Stille's  "  Materia  Medica,"  vol.  i,  p.  676.    Female.    l-16th  of  a  grain  of  the  chloride  ap- 
plied to  the  denuded  skin  of  the  epigastrium. 
Symptoms. — Extreme  narcotism. 
Result. — Recovery. 

CASE  100. — "  Medico-Chirurgical  Review,"  vol.  xv,  p.  551.  JEt.  5.  10  grains  of  sulphate  of  morphia 
used  by  mistake  in  an  enema. 
Symptoms. — Narcotism  in  ten  minutes  ;  afterwards  convulsions. 
Result. — Death. 
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CASE  101.— "New  York  Medical  Journal,"  November,  18G6  (Dr.  Mitchell).  Male  adult.  5  grains 
of  the  sulphate  of  morphia. 

Symptoms. — Not  seen  for  some  hours,  when  he  had  intense  coma.  (Belladonna  enema,  atropia  sub- 
cutaneously  injected,  and  galvanism  were  used.) 

Result. — Recovery. 

CASE  102— "Medical  Times  and  Gazette,"  February  7,  1863,  p.  134  (Dr.  Anstie).  Male:  set.  40.  3 
grains  of  morphia  injected  into  rectum. 

Symptoms. — Deep  coma;  contracted  pupils.  Nothing  done  for  ten  hours,  when  the  muscles  of  the 
jaw  were  found  so  contracted  that  they  could  hardly  be  opened.  (Coffee  was  given  and  caffein  in- 
jected.)   There  were  no  convulsions. 

Result. — Death  in  sixteen  hours  and  a  quarter. 

CASE  103.—"  Medical  Times  and  Gazette,"  September  1, 1860,  p.  220.    jvt-  3  days.    ]4  of  a  grain  of 
muriate  of  morphia. 
Symptoms. — Stupor;  slow  and  rattling  respiration. 
Result. — Death  in  seventeen  hours  and  a  half. 
Postinortem. — No  bloody  effusion  found  in  the  brain. 

CASE  104.— " Medical  Times  and  Gazette,"  March  7,  1857,  p.  235  (Dr.  Shearman).  Female:  set.  26. 
i^-grain  doses  of  the  acetate  of  morphia. 

Symptoms. — Symptoms  set  in  simulating  strychnia  poisoning;  convulsions  and  partial  opisthotonos ; 
no  coma.    Great  relief  afforded  by  hydrocyanic  acid.    Morphia  found  in  urine. 

Result.— Recovery. 

CASE  105.— "  Medical  Times  and  Gazette,"  September  26,  1874,  p.  376  (Dr.  Trask).  Male  adult.  6 
grains  of  sulphate  of  morphia. 

Symptoms. — In  three-quarters  of  an  hour  head  symptoms  set  in.  (Emetics  and  subcutaneous  injec- 
tion of  atropia,  thirty  minims  of  a  solution  of  one  grain  to  one  ounce,  used  and  continued  with 
great  benefit.)  After  this  became  quite  unconscious.  (Electricity  (faradization),  poles  being  placed 
over  the  phrenic  nerves  just  above  the  clavicles.  Atropia  injections  then  used.)  Action  of  morphia 
went  off  after  sixteen  hours ;  but  then  sufi'ered  from  great  nervous  prostration. 

Result. — Recovery. 

CASE  106.—"  Lancet,"  September  14,  1839,  p.  924  (Dr.  Kelso).  Experiment  on  himself.  Male.  0.5 
grain  of  hydrochlorate  of  morphia. 

Symptoms. — Giddiness  and  anxiety  in  two  hours.  Agreeable  effects  followed.  In  four  hours  drow- 
siness ;  exhaustion  continued  for  a  whole  day. 

Result.— Recovery. 

(IV.)  MRS.  WINSLOW'S  SOOTHING  SYRUP. 

CASE  107. — "Pharmaceutical  Journal,"  1872,  p.  618.    JEt.  15  months.    Two  doses. 
Symptoms. — Narcotism. 
Result.— Death. 

(V.)  LOCOCK'S   PULMONIC   WAFERS. 

CASE  108.— " Lancet,"  October  27,  1860,  p.  420  (Dr.  Euston).  Male:  cet. 4.  Eat  a  quantity  (about  24). 
Symptoms. — Symptoms  of  poisoning  set  in  after  about  twenty  minutes. 
Result.— Recovery. 

(VI.)  GODFREY' S  CORDIAL. 

CASE  109.— "  Medical  Times  and  Gazette,"  October  8,  1859,  p.  367  (Dr.  Reeves  Jackson).  JEt.  8 
months.    Godfrey's  cordial. 

Symptoms. — In  five  hours  stupor  and  apparent  collapse. 

Result.— Recovery. 

CASE  110.— "Medical  Times  and  Gazette,"  February  21, 1852,  p.  203.  JEt.  6  months.  A  penny- 
worth of  Godfrey's  cordial. 

Result.— Death  in  twenty-four  hours. 

(VII.)  PAREGORIC. 

CASE  111.— "Medical  Times  and  Gazette,"  August  6,  1859,  p.  145.  JEt.  5  weeks.  A  teaspoonful  =  5j. 
Symptoms. — Complete  coma  in  nine  hours;  contracted  pupils. 
Result. — Recovery. 

CASE  112.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  352.    JEt.  4  weeks.    A  dose  of  paregoric 
containing  opium  =  l-90th  of  a  grain. 
Symptoms. — Symptoms  of  opium  poisoning. 
Result. — Death. 

CASE  113.—"  Pharmaceutical  Journal,"  April,  1845.    JEt.  7  months.    Two  doses  of  half  a  teaspoon- 
ful of  tinct.  camph.  co.,  at  interval  of  one  day  =  %  grain  of  opium. 
Result.— Death. 
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(VIII.)  POPPIES— SYRUP  OF  POPPIES. 

CASE  114.—"  Lancet,"  May  12, 1838,  p.  239.    ML  5  months.    3  teaspoonfuls  of  the  syrup. 

Symptoms.— Went  to  sleep  in  half  an  hour,  and  woke  after  an  hour  in  great  agony. 

Result. — Death. 

CASE  115.— "Medical  Times  and  Gazette,"  July  18, 1863,  p.  75.  2  spoonfuls  of  water  in  which  a 
poppy-head  had  been  boiled. 

CASE  116.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  353.  JEt.  6  months.  Half  a  teaspoonful  of 
syrup  of  poppies. 

Symptoms. — Narcotism  in  three-quarters  of  an  hour. 

Result. — Death. 

CASE.  117.—"  Medical  Times  and  Gazette,"  January  20,  1855,  p.  67  (Dr.  Ryan),  ML  15  months.  5j 
of  syrup  of  poppies. 

Symptoms. — Symptoms  set  in  after  five  hours;  became  quite  powerless;  no  convulsions. 

Result. — Death  in  about  eight  or  ten  hours. 

Post-mortem. — Brain  and  membranes  congested;  serum  in  ventricles;  lungs  not  inflamed;  stomach 
healthy. 

(IX.)  CHLORODYNE. 

CASE  118.— "Lancet,"  November  11, 1871,  p.  697.    Female:  set.  23.    An  overdose. 

Symptoms. — Coma. 

Result. — Death. 

CASE  119.— "Lancet,"  February  28,  1874,  p.  322  (Dr.  Farrage).    Female.    Sj  of  chlorodyne. 

Symptoms. — Intense  coma  (after  four  hours  and  a  half  a  solution  of  ammonia  was  injected  into  a 
vein,  and  afterwards  the  stomach-pump  was  used.  She  gradually  got  better,  and  then  belladonna 
was  given).    Return  of  consciousness  in  twelve  hours. 

Result. — Recovery. 

(X.)  NEPENTHE. 

CASE  120.—"  Pharmaceutical  Journal,"  1872,  p.  779.    Male :  at.  14  days.    Dose  (?). 
Symptoms. — Narcotism  immediate ;  convulsions. 
Result. — Death  in  seventeen  hours. 

CASE  121. — "  "British  Medical  Journal,"  May  4, 1872,  p.  471.  Dillwater  put  by  mistake  in  an  empty 
nepenthe  bottle. 

See  other  Cases  of  Poisoning  as  follows  : 

LAUDANUM. 

"British  Medical  Journal,"  January  8, 1870,  p. 41.    (Death  from  laudanum  taken  when  drunk.) 

"  "  "  February  26,  1870,  p.  212.        "  "  " 

"  Medical  Times  and  Gazette,"  January  4,  1862,  p.  18.    (Belladonna  given.    Recovery.) 
"Medical  Times,"  Aug.  14,  1841,  p.  234.  (Recovery  after  5ix.    No  narcotism  until  after  the  stomach 
was  emptied.) 
"  Medical  Times,"  Aug.  7,  1847,  p.  482.    (Death  from  2  minims.) 
"  Dublin  Medical  Press,"  Dec.  24,  1845,  p.  406. 
"Medical  Gazette,"  vol.  xlv,  p.  743. 

MORPHIA. 

"  Medical  Times  and  Gazette,"  Feb.  24,  1855,  p.  201.    (6  grains  of  acetate.    Death.) 

28.  RANUNCULACE.E. 

Aconitum  Napellus. 
(Aconite,  Monkshood,  Wolfsbane,  Blue  Rocket.) 

This  plant  is  indigenous,  and  is  often  found  in  our  gardens,  growing  to 
a  height  of  two  to  six  feet.     It  has  a  spike  of  rich  blue  flowers. 

The  root  is  carrot-like,  having  a  number  of  curly  fibres  passing  off  from  it, 
and  is  generally  from  one  to  three  inches  long.  At  springtime  a  few  tu- 
bers form  at  the  crown  of  the  root ;  but  these  soon  assume  the  shape  of  the 
original  root. 

The  root  of  the  aconite  has  upon  several  occasions  been  mistaken  for  the 
root  of  the  horseradish. 
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The  root  of  the  horseradish  is — (1)  long,  cylindrical,  and  not  tapering; 
(2)  it  has  a  light-brown  color ;  (3)  it  is  white  when  cut,  and  continues  so 
for  an  indefinite  time;  and  (4)  it  is  bitter  and  hot  to  the  taste. 

The  root  of  the  aconite  is — (1)  short,  carrot-like,  and  tapering;  (2)  it  is 
usually  brown  in  color;  (3)  it  is  white  when  cut,  but  speedily  becomes 
red  ;  and  (4)  when  tasted,  it  produces  tingling  and  numbness  about  the 
mouth  and  lips. 

The  leaves  are  thick,  palmate,  and  dark -green  on  the  upper  surface,  and 
produce  a  sense  of  numbness  when  chewed. 

The  flowers  are  purple,  or  rich  blue,  and  are  arranged  in  dense  racemes. 

The  seeds  are  three-sided  (25  to  1  grain,  Guy),  twisted  and  wrinkled. 
One  seed  is  sufficient  to  produce  numbness  and  tingling  when  chewed. 

All  parts  of  the  plant  are  poisonous.  The  tuber,  that  grows  at  spring- 
time at  the  crown  of  the  root,  is  perhaps  the  most  active  part ;  then  the 
root  itself,  then  the  seeds,  and  then  the  leaves  before  the  flowers  blow.  The 
activity  of  the  leaves  is  not  diminished  either  by  drying  or  by  keeping. 
It  is  to  be  noted,  however,  that  the  activity  of  the  plant  varies  greatly 
according  to  the  time  at  which  it  is  gathered;  and  this  circumstance  is 
sufficient  to  account  for  the  very  discordant  results  obtained  by  different 
investigators,  and  to  prove  the  need  of  caution  in  prescribing  the  drug, 
accidents  having  more  than  once  arisen  from  a  belief  that  a  very  large 
dose  can  be  borne  by  a  patient,  owing  to  the  previous  administration  of 
an  almost  inert  preparation. 

The  plant  owes  its  action  to  the  alkaloid  aconitina  (CMH4.N07\  which 
is  present  in  the  plant,  combined  with  aconitic  acid  (C6H606).  Another 
alkaloid  (aconella  or  napellina)  is  said  to  be  present;  but  it  is  not  an  active 
agent. 

The  A.  ferox  (Bikh)  of  Bengal  is  probably  more  deadly  than  our  monks- 
hood. Three  grains  of  the  root  have  been  found  to  kill  a  rabbit  in 
nineteen  minutes,  and  nine  grains  a  cat  in  four  hours.  All  the  aconites, 
however,  do  not  seem  to  be  poisonous,  as,  e.g.,  the  A.  paniculatum,  the  A. 
casiostomum,  the  A.  vulparia,  the  A.  variegatum,  the  A.  nitidum,  the  A. 
pyrenaicum,  and  the  A.  ochroleucum. 

The  A.  cammarum,  A.  lycoctonum,  and  the  A.  neomontanum  have  sever- 
ally proved  fatal  on  different  occasions. 

It  is  stated  that  aconite  was  used  by  the  Nepaulese  to  poison  the  water 
of  the  wells  when  our  troops  invaded  their  country.  The  soldiers  suffered 
considerably. 

Aconite  has  of  late  been  extensively  used  in  medicine.  It  has  been  found 
useful  in  neuralgia,  cancer,  etc.,  to  allay  pain,  in  heart  diseases  to  relieve 
palpitation,  and  in  dropsies  as  a  diuretic.  Neuralin  is  said  to  be  tincture 
of  aconite  mixed  with  chloroform  and  rose-water.  It  has  produced  poison- 
ous symptoms.  It  must  be  remembered  that  the  relief  of  pain  produced 
by  aconite  is  due  to  the  local  paralysis  of  the  parts  to  which  it  is  applied. 

Aconitin  {aconitina ;  aconitia). 
(C30H47NO,) 

This  is  probably  the  most  powerful  poison  known. 

It  is  found  generally  as  a  white  amorphous  powder,  but  occasionally  in 
a  crystalline  form.  It  has  no  smell,  but  an  acrid  taste,  and  is  not  altered 
by  exposure  to  air.  It  is  soluble  in  150  parts  of  cold,  and  in  50  parts  of 
boiling  water,  in  about  780  parts  of  ether,  and  in  any  proportion  in  alco- 
hol, chloroform,  or  benzol.  The  salts  are  freely  soluble  in  water  and  in 
alcohol,  but  not  in  ether.  If  the  alkaloid  be  heated  on  porcelain,  it  melts 
at  about  60°  C  (140°  F.).  It  burns  with  a  yellow  flame,  and  leaves  no  resi- 


SYMPTOMS    OF    ACONITE    POISONING.  351 

due,  provided  there  be  a  free  access  of  air.  If  the  heat  be  not  sufficient  to 
fire  it,  a  light  vapor  will  be  given  off  (204.5°  C),  and  a  carbonaceous  mass 
left  behind.  Sulphuric  acid,  when  added  to  it  in  the  cold,  does  not  alter 
its  color,  but  if  the  mixture  be  warmed,  it  changes  it  to  a  deep-brown. 

Hot  or  cold  nitric  and  hydrochloric  acids  dissolve  it  without  any  change 
of  color. 

Every  ounce  of  the  fresh  root  contains  from  \  to  f  of  a  grain  of  the  al- 
kaloid ;  whilst  one  pound  of  the  dried  root  will  yield  from  12  to  36  grains, 
or  in  the  proportion  of  0.1  to  0.2  per  cent. 

The  physiological  action  of  commercial  samples  of  the  alkaloid  varies 
greatly.  This  may,  no  doubt,  be  accounted  for  by  the  circumstance  that  it 
is  frequently  mixed  with  inert  alkaloids,  such  as  delphinia   and  aconella. 

Symptoms,  Dose,  etc. 

In  very  small  medicinal  doses  tingling  of  the  lips  and  tongue,  with  a  slight 
warmth  at  the  epigastrium,  is  produced. 

In  somewhat  larger  doses  the  tingling  becomes  more  violent  and  extensive  ; 
the  pulse-is  diminished  in  force  and  frequency  ;  the  rate  of  breathing  de- 
creases ;  any  pain  that  may  be  present  disappears ;  and  the  urine  is  often 
increased  in  quantity. 

In  still  larger  doses  alarming  symptoms  may  arise,  such  as  extreme  de- 
pression, perhaps  blindness,  an  intense  fear  of  impending  death,  but  with- 
out any  narcotic  symptoms  or  loss  of  the  mental  faculties. 

We  have  now  to  consider  the  symptoms  induced  in  the  human  subject 
by  a  poisonous  dose,  whether  of  the  pure  alkaloid  or  of  preparations  of  the 
several  parts  of  the  plant. 

The  symptoms  commence  in  a  time  varying  from  a  few  minutes  to  one 
hour,  with  numbness  and  tingling,  first  of  all  in  the  mouth  and  throat,  but 
afterwards  becoming  general.  The  heat  and  the  parched  state  of  the 
throat  (often  described  as  a  feeling  of  constriction  and  burning)  soon 
extend  to  the  stomach,  at  which  spot  there  may  be  considerable  pain. 
Vomiting  is  a  frequent,  but  not  a  universal  symptom ;  whilst  purging  is 
not  nearly  so  frequent.  Dr.  Fleming  doubts  if  purging  ever  happens  in  a 
genuine  case  of  aconite  poisoning ;  but  that  it  does  occasionally  occur  we 
think  there  is  little  question.  He  argues,  however,  soundly,  that  both 
vomiting  and  purging,  if  they  occur,  maybe  due  just  as  much  to  local 
impressions  being  made  on  the  stomach  similar  to  those  produced  on  the 
mouth,  as  to  gastro-intestinal  irritation.  Gradually,  as  the  case  advances, 
there  is  diminished  sensibility.  The  skin  loses  its  sensation,  whilst  there 
is  deafness  and  ringing  in  the  ears,  with  dimness,  and  perhaps  loss  of  sight. 
Frothing  at  the  mouth  is  not  uncommon.  The  numbness  in  the  limbs, 
with  great  muscular  feebleness  and  tremblings,  rapidly  increase,  passing 
on  at  last  to  complete  paralysis  in  the  lower,  as  well  as  perhaps  in  the 
upper  extremities.  There  is  often  giddiness,  although  the  mind  is  usually 
perfectly  clear  and  collected.  As  the  case  progresses  the  power  of  speech 
disappears,  and  the  breathing  becomes  slow  and  laborious,  whilst  the  pros- 
tration of  strength  becomes  intense.  Often  there  is  a  painfully  terrible 
dread  of  approaching  death.  The  pulse  from  the  first  is  slow,  feeble,  and 
irregular,  becoming  at  last  almost  imperceptible.  Clammy  cold  sweats, 
with  intensely  bloodless  lips  and  countenance,  are  usual.  At  last  sud- 
denly, and  with  a  few  convulsive  gasps  (but  not  in  convulsions,  for  they 
are  very  uncommon),  the  patient  expires,  the  mind  remaining  perfectly  clear 
to  the  end.  Delirium  even  in  the  slightest  degree  is  a  rare  symptom,  and 
there  is  never  any  tendency  to  sleep,  as  happens  with  the  narcotic  poisons. 
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The  state  of  the  pupils  is  not  constant.     As  a  rule,  however,  they  seem  to 
be  contracted,  but  cases  of  dilatation  are  also  recorded. 
The  causes  of  death  may  be  one  of  three  : 

1.  Shock.  Death  from  the  pure  alkaloid  may  be  almost  immediate  by 
an  overwhelming  depression  of  the  nervous  system,  the  heart's  action  not 
being  immediately  arrested. 

2.  Asphyxia.  From  the  suspension  of  the  functions  of  respiration  the 
result  of  the  general  paralysis.     (Sir  Benjamin  Brodie.) 

3.  Syncope.  (Headland,  Harvey,  and  Sharpey.) 

Dr.  Duckworth  considers  that  when  a  large  dose  is  given,  death  is  due 
to  direct  cardiac  syncope.  In  smaller  doses  he  regards  death  as  brought 
about  by  a  combination  of  asphyxia  and  syncope.  ("British  Medical 
Journal,"  March  2,  1861,  p.  224.) 

The  symptoms  make  their  appearance  in  from  a  few  minutes  to  one  or 
two  hours ;  whilst  death  usually  takes  place  within  three  or  four  hours. 
In  one  case  it  was  delayed  for  twenty  hours,  whilst  in  another  it  took  place 
in  twenty  minutes. 

As  regards  the  quantity  necessary  to  prove  fatal.  One  drachm  of  the 
root,  four  grains  of  the  alcoholic  extract,  and  one  ounce  of  the  tincture 
have  caused  death.  Bad  symptoms  have  been  produced  by  even  inhal- 
ing the  aconite  dust  whilst  powdering  the  root.  ("Medical  Times  and 
Gazette,"  Jan.  14,  1860,  p.  43.) 

Experiments  on  Animals. 

The  experiments  of  Brodie  were  made  in  1811.  He  first  decribed  the 
leading  symptoms,  such  as  staggering,  weakness,  laborious  respiration,  and 
convulsive  twitchings.  Orfila  in  1827  made  a  series  of  experiments,  which, 
however,  are  of  but  little  value.  He  regarded  aconite  as  a  local  irritant. 
Pereira  in  1842  pointed  out  that  it  produced  a  diminution  of  common  sen- 
sation, so  that  you  could  stick  pins  in  a  dog  that  was  under  its  influence 
without  causing  the  animal  pain,  although  no  stupor  or  sleepiness  was  pro- 
duced. Dr.  Fleming  in  1844  instituted  some  very  careful  experiments. 
The  chief  symptoms  observed  by  him  were  weakness  of  the  limbs,  stag- 
gering, a  gradually  increasing  paralysis  of  the  voluntary  muscles,  loss  or 
diminution  of  sight,  slowness  of  pulse,  difficulty  of  breathing,  occasional 
convulsive  movements,  in  two  cases  opisthotonos,  contracted  pupils,  but 
often  dilating  two  or  three  minutes  before  death,  and  death  by  asphyxia. 
He  confirmed  Pereira's  observations  of  the  absence  of  sensation  without 
stupor  being  produced.  He  found  that  the  heart  would  beat  at  times 
after  breathing  had  ceased;  that  the  peristaltic  action  of  the  intestines  did 
not  immediately  cease  after  death,  and  that  the  blood  was  unaltered.  Also, 
that  there  was  general  venous  congestion,  with  distension  of  the  right  side 
of  the  heart,  and  venous  blood  in  the  left,  as  well  as  in  the  aorta;  and  he 
concludes  his  remarks  by  asserting  that  aconite  is  not  an  irritant  poisou, 
as  it  produces  no  increased  vascularity  in  any  part  to  which  it  is  applied. 
As  to  the  quantity  necessary  to  kill  animals  the  experiments  are  unsatis- 
factory, due  to  the  different  strengths  of  the  different  preparations  employed. 
Dr.  Wormley  found  40  minims  of  the  tincture  killed  a  dog  in  sixty-four 
minutes,  and  25  minims  a  cat  in  thirty  minutes.  In  both  cases  aconite 
was  found  in  the  blood.  Headland  states  that  the  jl^th  of  a  grain  of 
aconitina  will  kill  a  mouse,  and  the  Too^h  a  small  bird  in  a  few  minutes, 
whilst  the  ^th  of  a  grain  acts  instantaneously.  The  ^th  of  a  grain  will 
kill  a  cat,  and  the  T'()th  proved  fatal  to  a  dog  in  about  twenty  minutes.  It 
has  been  stated  that  bad  effects  have  been  caused  in  the  human  subject  by 
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the  -g^th  of  a  grain,  whilst  there  is  every  reason  to  believe  that  the  jgth 
of  a  grain  may  be  regarded  as  a  certainly  fatal  dose. 

Post-mortem  Appearances. 

There  is  a  general  venous  congestion.  The  brain  and  its  membranes, 
the  liver  and  the  lungs  are  usually  more  or  less  engorged.  The  right 
cavities  of  the  heart  contain  more  or  less  blood,  which  is  generally  fluid 
and  dark.  And  lastly,  there  is  generally  some  signs  of  gastro-intestinal 
irritation. 

Treatment. 

An  emetic  of  sulphate  of  zinc  should  be  immediately  administered. 
Finely  powdered  animal  charcoal,  as  suggested  by  Headland,  may  be 
given,  but  the  stomach-pump  should  be  used  immediately  afterwards. 
Stimulants  (as  ammonia  and  brandy)  and  strong  coffee  and  tea  should  be 
administered  freely.  Liniments  and  the  application  of  friction  to  the 
limbs  and  spine,  mustard  plasters  to  the  pit  of  the  stomach,  and  slight 
galvanic  shocks  through  the  heart,  may  be  tried  with  advantage. 

Much  has  been  said  about  the  mutual  antagonism  of  strychnia  and 
aconite,  and  judging  chiefly  from  their  different  physiological  effects,  they 
have  been  regarded  as  mutual  antidotes.     (  Vide  p.  64.) 

Tests  for  Aconitina. 

1.  The  physiological  action  of  the  alkaloid  constitutes  its  chief  test : 

(a)  Rubbed   inside  the  gums  it  produces  a  sense  of  tingling  and 

numbness. 
(/J)  Administered  to  small  animals  the  symptoms  already  described 

will  be  produced. 

2.  Cold  sulphuric  or  nitric  acids  have  no  action  upon  it. 

With  the  Salts  of  Aconitin. 

(a)  Caustic  Alkalies  give  a  white  precipitate. 

(/?)   Chloride  of  Gold  gives  a  yellow  amorphous  precipitate. 

(?)  Carbazotic  Acid  gives  a  yellow  amorphous  precipitate,  insoluble  in 
ammonia. 

(<S)  Iodine  in  Iodide  of  Potassium  gives  both  with  the  alkaloid  and  its 
salts  a  reddish-brown  amorphous  precipitate. 

Toxicological  Analysis. 

In  conducting  a  toxicological  examination,  search  carefully  for  any 
parts  of  the  plant  that  may  serve  for  the  purpose  of  identification.  The 
alkaloid  may  be  obtained  in  the  manner  already  described  (p.  264).  The 
extract  should  be  tested  as  to  its  power  of  producing  numbness  and  tingling 
by  rubbing  a  small  portion  with  the  finger  on  the  lips  and  gums.  If  this 
fails  to  produce  the  characteristic  numbness  and  tingling,  it  is  a  question 
whether  further  experiments  will  be  of  any  avail ;  but  it  may  be  advisable 
to  try  its  action  on  some  small  animals.  The  presence  or  absence  of 
aconite  must  be  judged  far  more  by  symptoms  and  by  physiological  action 
than  by  any  chemical  tests. 
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Cases  of  Poisoning  with  Aconite. 

CASE  1.—"  Dublin  Medical  Journal,"  vol.  xix,  p.  403  (Dr.  Geoghegan).    Reg.  v.  McConkey. 

Symptoms. — In  this  case  the  poison  was  not  found,  hut  the  symptoms  led  to  a  suspicion  of  poison- 
ing. The  man  died  three  hours  after  eating  some  greens,  prepared  tor  him  by  the  prisoner,  and 
suffered  from  purging,  lockjaw,  etc.  The  prisoner  afterwards  confessed  to  sprinkling  the  greens 
with  powdered  aconite  root.  A  friend  who  tasted  the  greens  had  the  characteristic  symptoms  of 
aconite  poisoning,  and  did  not  recover  for  five  weeks. 

Result. — Death  in  three  hours. 

CASE  2.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  426  (Mr.  Hatfield).    Male.    Quantity  (?). 

Symptoms. — Four  small  slices  of  the  root  were  taken  from  the  stomach.  Pain,  thirst,  vomiting, 
feeble  pulse;  perfect  consciousness ;  no  convulsions. 

Result. — Death  in  three  hours. 

Post-mortem.— Congestion  of  brain  and  membranes;  heart  flaccid;  blood  in  the  right  side;  slight 
redness  of  mucous  membrane  of  stomach. 

CASE  3.— "Lancet,"  June,  1856,  p.  715.    ^Et.  2%.    Fresh  leaves.    Quantity  (?). 

Symptoms. — Violent  vomiting. 

Result. — Death  in  twenty  hours. 

Post-mortem. — Stomach  very  inflamed;  patches  of  gangrenous  inflammation  in  the  small  intes- 
tines; heart  full  of  uncoagulated  blood. 

CASE  4. — "Christison,"  p.  874  (Dr  Ballardini).    Twelve  cases. 

Symptoms. — Twelve  cases  of  poisoning  from  the  juice  of  the  leaves,  being  mistaken  for  scurvy 
grass  (cochlearia  officinalis).  Three  ounces  of  juice  were  taken  by  each.  Three  of  them  died  in 
three  hours.    In  some  diarrhoea  was  present,  whilst  convulsions  occurred  in  the  fatal  cases. 

Result. — Death  in  three  out  of  the  twelve  after  three  hours. 

Post-mortem. — Pia  mater  and  arachnoid  much  injected  ;  lungs  gorged  ;  stomach  and  small  intestines 
inflamed. 

CASE  5.— "Lancet,"  March  16,  1839,  p.  905  (Mr.  Dix).     Male :  a±t.  13  months.    Eat  portion  of  root. 

Symptoms. — Vomiting,  dilated  pupils,  tendency  to  sleep. 

Result. — Recovery.  , 

CASE  6.— Beck's  "Medical  Jurisprudence,"  vol.  ii,  p.  890.    Male.    Salad  mixed  with  aconite. 
Symjiloms. — Burning  pain  immediate;  tingling;  numbness;  muscular  twitchings. 
Result. — Recovery. 

CASE  7.—"  Lancet,"  July  26, 1856,  p.  100  (Dr.  Massey).  Male :  set.  48.  Eat  the  root  with  bread  and 
milk. 

Symptoms. — Vomiting  in  a  quarter  of  an  hour  ;  giddiness  and  trembling;  afterwards  became  insen- 
sible.    No  diarrhoea,  but  an  involuntary  escape  of  a  hard  motion  just  before  death. 

Result. — Death  in  two  hours  and  a  quarter. 

Post-mortem. — Mucous  membrane  of  stomach  appeared  of  a  deep  chocolate  color;  brain  healthy. 

CASE  8.— "Lancet,"  April  4, 1857,  p.  349  (Mr.  Hatfield).    Male:  set.  64.    Root  of  aconite. 

Symptoms. — In  half  an  hour  violent  pain,  thirst,  retching;  no  convulsions.    Conscious  to  the  last. 

Result. — Death  in  three  hours  and  a  half. 

Post-mortem. — Pupils  natural;  blood  effused  in  the  scalp;  brain,  lungs,  and  liver  healthy;  right 
side  of  the  heart  full  of  blood. 

CASE  9.— "Lancet,"  October  6,  1860,  p.  344  (Mr.  J.  B.  Brown).  Female  adult.  Root  taken  instead 
of  horseradish. 

Symptoms. — In  ten  hours  spasms,  pricking  sensations,  and  partial  loss  of  sight;  pulse  very  low; 
other  members  of  the  family  affected  similarly,  some  having  trismus  and  opisthotonos. 

Result.— Recovery. 

CASE  10.— Pereira's  "Materia  Medica,"  vol.  ii,  p.  1807.    Two  cases. 

Symptoms. — Root  mistaken  for  horseradish,  and  eaten  by  a  man  and  his  wife.  The  man  eat  a  root 
and  a  half,  and  the  woman  half  a  root.  Numbness  and  tingling  came  on  in  three-quarters  of  an 
hour.    The  man  died  in  four  hours,  and  the  woman  recovered.    No  diarrhoea  in  either  case. 

Result. — Death  in  four  hours,  and  recovery. 

CASE  11.— "Medical  Times  and  Gazette,"  Jan.  14,  1860,  p.  43.  Male.  Inhaling  the  dust  whilst  pow- 
dering the  root. 

Symptoms. — First  numbness.  In  one  hour  there  was  difficulty  in  respiration,  dilated  pupils,  loss  of 
voice,  and  great  prostration.  Convulsions  set  in  and  lasted  for  five  hours.  Aphonia  continued  after 
a  fortnight. 

Result. — Recovery. 

CASE  12 — "Medical  Gazette,"  vol.  xix,  p.  403.  Male.  TTUxxx  of  tincture  of  aconite.  Taken  in 
10  doses  during  four  days  (Dr.  Male,  of  Birmingham). 

Result. — Death. 

CASE  13— "Lancet,"  July  19,  1851,  p.  56  (Dr.  Topham).  Female:  set.  27.  Ttlxv  of  tincture  of 
aconite. 

Symptoms. — Symptoms  immediate.  Numbness,  loss  of  power,  difficulty  of  swallowing;  convulsive 
twitchings  of  face;  unconsciousness  for  two  hours;  pupils  contracted.    Symptoms  paroxysmal. 

Result. — Recovery. 
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CASE  14. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  426.  Female  adult.  'TTUxx  of  Fleming's 
tincture  of  aconite  with  1  grain  of  acetate  of  morphia. 

Symptoms. — Thirst,  burning  pain  in  stomach  after  a  few  minutes;  vomiting  in  fifteen  minutes; 
convulsive  movements;  loss  of  power  in  legs. 

Result. — Death  in  four  hours. 

Post-mortem. — Membranes  of  brain,  but  not  the  brain  itself,  congested  ;  lungs  healthy;  heart  flac- 
cid ;  uterus  congested  ;  patches  of  congestion  in  the  stomach;  spots  on  the  duodenum  highly  in- 
flamed, of  a  dark  color,  and  breaking  down  by  touch. 

CASE  15.— Taylor's  "  Medical  Jurisprudence,"  p.  427.    Male.    Merely  tasted  Fleming's  tincture. 
Symptoms. — Walked  after  taking  it  from  the  custom-house  over  London  bridge. 
Result. — Death  in  four  hours. 

CASE  16.— "British  Medical  Journal,"  Nov.  23,  1872,  p.  579  (Dr.  Henry  Thompson).  Male:  set.  21. 
1  ounce  of  Fleming's  tincture  of  aconite. 

Symptoms. — Immediate  vomiting,  extreme  collapse;  pupils  throughout  more  or  less  dilated,  becom- 
ing very  dilated  just  before  death.  Action  of  heart  very  tumultuous,  with  great  general  restlessness. 
Death  in  a  state  of  syncope. 

Result. — Death  in  four  hours. 

Post-mortem. — All  the  cavities  of  the  heart  contained  black  fluid  blood;  liver  congested  ;  mucous 
membrane  of  stomach  and  intestines  reddened;  spleen  and  kidneys  congested;  fluid  in  the  ven- 
tricles and  at  the  base  of  the  brain  ;  sinuses  of  dura  mater  full  of  dark  fluid  blood. 

CASE  17.— "British  Medical  Journal,"  Dec.  21,  1872,  p.  682  (Dr.  Dobie).    Male  adult.    1  ounce  of 
Fleming's  tincture  of  aconite  taken  when  intoxicated. 
Symptoms.— Collapse ;  breathing  labored.    (Tincture  of  digitalis  injected  subcutaneously.) 
Result. — Recovery. 

CASE  18.—"  Lancet,"  Feb.  23, 1867,  p.  238  (Dr.  Johnson).  Male :  art.  61.  A  tablespoonful  or  more  (?) 
of  Fleming's  tincture. 

Symptoms. — Immediate  burning  sensation,  first  in  mouth,  then  in  stomach  ;  numbness  and  tingling 
of  lips  and  tongue ;  vomiting  in  half  an  hour.  In  six  hours  became  quite  conscious,  but  very  rest- 
less ;  pupils  natural.    In  twenty-four  hours  he  was  better,  and  rapidly  recovered. 

Result. — Recovery. 

CASE  19.—"  Lancet,"  July  14, 1866,  p.  34  (Dr.  Easton).  Female :  set.  17.  Patient  five  months  preg- 
nant.   3iij  Fleming's  tincture  of  aconite  taken  on  a  full  stomach. 

Symptoms. — In  half  an  hour  pains  in  head  and  tingling  sensations  in  the  body  set  in.  The  arms 
became  benumbed,  and  there  was  partial  loss  of  sight.  She  then  walked  half  a  mile,  and  became 
delirious.    (Emetics  given  in  two  hours.)    Recovered  by  the  next  day. 

Result. — Recovery. 

CASE  20.—"  Lancet,"  Oct.  10, 1857,  p.  379.    Female.    Tincture  given  by  mistake. 
Result. — Death. 

CASE  21.— "Lancet,"  1836-37,  vol.  ii,  p.  13  (Mr.  Sherwen).    Tincture.    Dose  (?). 

Symptoms. — Symptoms  set  in  after  five  minutes;  no  vomiting;  blindness  and  great  feebleness; 
pupils  contracted,  jaws  stiff,  pulse  imperceptible,  heart's  action  feeble,  breathing  laborious;  convul- 
sions, but  perfect  sensibility. 

Result. — Recovery. 

CASE  22. — "American  Journal  of  Medical  Science,"  Jan.  1862,  p.  285.  Male:  set.  5.  Tincture  of 
aconite. 

Symptoms. — Aggravated  symptoms.  (Nux  vomica  was  given  as  an  antidote,  and  it  increased  the 
force  of  the  heart  at  once.) 

Result. — Recovery. 

CASE  23. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  427  (case  of  Hunt).  Male.  A  little  less 
than  3j  of  tincture. 

Symptoms. — Vomiting;  pupils  dilated;  pain  at  the  heart;  loss  of  power  in  arms  and  legs;  pulse 
imperceptible;  no  convulsions. 

Result. — Death  in  forty-five  minutes. 

Post-mortem. — Brain  healthy,  but  the  vessels  very  turgid  ;  the  heart  healthy  ;  right  side  distended 
with  black  fluid  blood,  left  side  empty  ;  lungs  healthy ;  stomach  very  congested,  and  mucous  mem- 
brane corrugated. 

CASE  24.— Pereira's  "  Materia  Medica,"  vol.  ii,  p.  1091.  Male :  set.  21.  Two  doses  of  1Uvj  of  tincture. 
Symptoms. — Alarming  symptoms. 
Result.— Recovery. 

CASE  25.— "New  York  Journal  of  Medicine,"  Nov.  1848,  p.  336  (Dr.  Gray).  Male:  xt.  14.  gss.  of 
tincture  of  aconite. 

Symptoms. — Symptoms  began  in  five  minutes.  After  twenty  minutes  there  was  insensibility  to 
light  and  dilated  pupils.  Vomiting,  pain  in  stomach  ;  pulse  slow  ;  numbness  of  head.  Conscious  to 
the  last. 

Result. — Death  in  two  hours. 
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CASE  26.— " American  Journal  of  Medical  Science,"  Jan.  1852,  p.  268  (Dr.  McCready).  Female: 
set.  25.    3ss.  of  tincture  of  aconite. 

Symptoms. — In  one  hour  pupils  became  dilated;  face  flushed;  pulse  weak  and  frequent;  general 
numbness;  no  vomiting. 

Result. — Recovery. 

CASE  27.— "Lancet,"  March  15,  1856,  p.  300,  and  "  Lancet,"  April  5, 1856,  p.  369  (Dr  W.  H.  Bone). 
Male:    adult.    A  quantity  of  the  tincture  of  aconite  given  by  mistake. 

Symptoms. — Symptoms  almost  immediate ;  giddiness;  burning  feeling  along  the  tongue;  twitches 
of  the  muscles  of  the  face;  dimness  of  vision;  dilated  pupils ;  involuntary  escape  of  faeces  ;  convul- 
sions. 

Result.— Death  in  one  hour  and  a  half. 

Post-mortem. — Mucous  membrane  of  stomach  congested  in  patches ;  heart  healthy  ;  bladder  empty. 

CASE  28. — "Lancet,"  May  5. 1855,  p.  467  (case  of  a  suicide).    Female.    3ij  of  tincture  of  aconite. 

Symptoms. — Set  in  after  four  hours.  When  she  was  seen  the  action  of  the  heart  was  scarcely  audi- 
ble ;  power  of  voluntary  motion  not  impaired  ;  consciousness ;  pupils  dilated  (one  being  oval  in  shape 
and  one  polygonal);  no  vomiting  or  tendency  to  sleep;  death. 

Result.— Dfath  in  five  hours. 

Post-mortem. — Brain  and  membranes  healthy;  valves  on  the  left  sideof  heart  thickened,  but  other- 
wise healthy;  dark  fluid  blood  in  both  ventricles;  lungs  healthy;  stomach  paler  than  usual;  all 
other  parts  healthy;  aconite  found  after  death. 

CASE  29.—"  British  Medical  Journal,"  April  6,  1861,  p.  360  (Dr.  Thomas  Skinner).  Female :  set, 
30.    2  Til  of  Fleming's  tincture. 

Symptoms.— Numbness  and  tingling,  noises  in  ears,  etc. 

Result.— Recovery. 

CASE  30.— "Lancet,"  1861,  vol.  ii,  p.  170.  Female.  Sij  of  the  tincture  taken  by  mistake  for 
laudanum. 

Symptoms. — Burning  sensations;  loss  of  power  in  legs  and  arms. 

Result.— Recovery  in  eight  hours. 

CASE  31.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  428  (Dr.  Vachell).  Male.  Gr.  ij  of  the 
extract. 

Symptoms.— Symptoms  at  first  slow  in  appearing,  but  afterwards  rapid. 

Result. — Death. 

CASE  32.— "Medical  Times,"  Oct.  18, 1845,  p.  70  (Mr.  Sayle).  Male:  set.  39.  Decoction  of  stalks 
and  leaves. 

Symptoms. — In  one  hour  found  in  bed  foaming  at  the  mouth  ;  pupils  dilated ;  legs  paralyzed ;  skin 
cold;  pulse  almost  imperceptible;  nausea;  mind  clear. 

Result.— Death. 

Post-mortem. — Redness  found  at  the  cardiac  extremity  of  the  stomach. 

CASE  33.— "Medical  Times  and  Gazette,"  Dec.  18,  1869,  p.  709  (Dr.  B.  W.  Richardson).  Female: 
set.  25.    2  tablespoonfuls  of  aconite  lotion. 

Symptoms. — In  one  hour  and  a  half  staggering  and  tingling  in  the  face  and  head  ;  vision  became 
very  imperfect  ;  vomiting;  collapse  in  the  course  of  eight  hours;  pupils  very  dilated;  (twenty-five 
drops  of  liquid  ammonia  injected,  as  the  patient  seemed  to  be  dead.    This  was  repeated  four  times.) 

Result. — Recovery. 

See  also  the  following  Cases  of  Aconite  Poisoning  : 

"British  Medical  Journal,"  May  29,  1869,  p.  498.     (Death.    Aconite  plant.) 
"Medical  Times  and  Gazette,"  Jan.  22, 1853,  p.  103.    (Case  of  poisoning  at  a  convent.) 
"Medical  Times  and  Gazette,"  Nov.  19,  1853,  p.  543.    (Mistaken  for  horseradish.    Death.) 
"Medical  Times  and  Gazette,"  Feb.  2,  1856,  p.  118.    (Root  taken  for  horseradish.    Two  deaths. ) 
"Medical  Times  and  Gazette,"  Oct.  11,  1851,  p.  395.    (Death  from  Fleming's  tincture.) 
"British  Medical  Journal,"  Dec.  13,  1862,  p.  619.    (Death  from  four  grains  of  extract  of  aconite, 
given  by  mistake  for  extract  of  wormwood.) 

ACONITINA. 

CASE  34.—"  Lancet,"  January  1, 1848,  p.  14  (Dr.  Golding  Bird).  Male  :  adult.  About  2]/2  grains  of 
aconitina. 

Symptoms. — Fell  down  immediately,  striking  his  head  severely;  vomiting  ;  collapse  in  eight  hours; 
surface  cold  and  sweating;  heart's  action  scarcely  perceptible ;  pupils  acted  to  light ;  no  paralysis 
either  of  motion  or  sensation  ;  intellect  unimpaired  ;  fearful  spasms  on  attempting  to  swallow 
(symptoms  like  hydrophobia).  The  vomiting  was  convulsive,  and  really  a  jerking  out  of  the  contents 
of  the  stomach.    There  were  no  true  convulsions. 

Result. — Recovery. 

CASE  35. — "Chemical  Gazette,"  vol.  ii,  p.  220  (M.Devay).    Male:  adult.    Siss.  of  alcoholic  solution. 
Symptoms.— Immediate  pain,  and  other  violent  symptoms. 
Result. — Recovery. 
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CASE  36. — "New  York  Journal  of  Medicine,"  March,  1848,  p.  285.    Male.    Gr.  iiss.  ofaconitin. 
Symptoms. — Violent  vomiting,  terrible  collapse. 
Result. — Recovery  in  thirty  hours. 

CASE  37.— "  PharmaceuticalJournal,"  January,  1872,  p.  518.    Male.    Too  frequent  application  of 
neuralin. 
Result. — Death. 

Anemone  Pulsatilla,  etc. 

The  most  actively  poisonous  species  of  the  anemone  are  the  A.  Pulsa- 
tilla (wind-flower),  the  A.  hortensis,  and  the  A.  coronaria;  the  least  active 
being  the  A.  hepatica,  the  A.  putens,  and  the  A.  nemerosa. 

They  act  as  irritant  poisons.  It  is  recorded  by  Bulliard  that  an  old 
man  had  inflammation  and  gangrene  by  applying  the  bruised  root  of  the 
A.  pulsatilla  (pasque  flower)  to  the  calf  of  his  leg  for  gout.  Great  irrita- 
tion of  the  eyes  and  nose  is  produced  when  even  the  powdered  root  is 
held  close  to  them.  Animals  have  died  from  a  dose  of  the  extract,  and 
from  taking  the  leaves,  violent  inflammation  of  the  stomach  and  rectum 
being  specially  noticed. 

All  the  acridity  and  actively  poisonous  nature  of  the  plant  disappear 
when  it  has  been  exposed  to  the  air  for  some  time. 

Delphinium  StaphisagHa,  etc. 
(Stavesacre,  Palmated  Larkspur.) 

Stavesacre  contains  an  active  principle,  called  delphinia,  which  is  a 
white,  solid,  crystalline  alkaloid,  insoluble  in  water,  soluble  in  ether  and 
alcohol,  and  forms  salts  with  acids.  Six  grains  of  this  alkaloid  were  found 
to  kill  a  dog  when  introduced  into  the  stomach,  in  one  case  in  forty  min- 
utes, and  in  other  cases  in  from  two  to  three  hours.  3j  of  the  bruised 
seeds  destroyed  life  in  fifty -four  hours,  and  3jj  applied  to  a  wound  killed 
in  two  days. 

It  acts  as  an  irritant  poison. 

The  D.  tricome  (stagger-weed)  has  been  known  to  prove  injurious  to 
animals. 

Helleborus  Niger. 

(Black  Hellebore,  Christmas  Rose.) 

The  Christmas  rose  has  a  black  root  (melampodium),  which,  similarly 
to  the  leaves,  is  capable  of  acting  as  a  powerful  poison. 

It  is  used  by  quacks  as  a  worm-powder,  but  is  a  dangerous  drug.  It  is 
an  irritant  in  its  action,  but  nervous  symptoms  are  also  frequent.  Its  ac- 
tivity is  due  to  an  acrid  oil,  which  is  dissipated  by  boiling.  Two  to  three 
drachms  were  found  to  kill  a  dog  in  eighteen  hours,  when  secured  in  the 
stomach.  Two  drachms  also  killed  a  dog  in  two  hours,  when  introduced 
into  a  wound ;  and,  similarly  administered,  six  grains  caused  death  in 
twenty-three  hours.  The  irritant  symptoms  were  accompanied  with  giddi- 
ness, palsy  of  the  hind  legs,  and  insensibility.  An  intense  redness  of  the 
rectum  was  remarked  if  the  animal  lived  for  a  few  hours. 

Death  is  recorded  in  the  human  subject  from  the  administration  of  half 
a.  drachm  of  an  aqueous  extract  of  the  root. 

Cases  of  Poisoning  with  Black  Hellebore. 

CASE  1.— "  Lancet,"  July  26, 1856,  p.  100  (Dr.  Massey).  Female.  A  teacupful  of  an  infusion  of  1% 
ounces  of  the  root  with  12  ounces  of  water. 

Symptoms. — Pain  in  tongue,  fauces,  and  throat;  difficulty  in  swallowing;  pain  in  the  stomach; 
tongue  swollen ;  great  collapse.    Emetics  were  administered. 

Result.— Recovery. 
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CASE  2. — "  De  Sedibus  et  Causis  Morborum,"  epist.  lix,  p.  15  (Morgagni).  Male:  set.  50.  5ss.  of  an 
aqueous  extract  of  root. 

Symptoms. — Paiu  and  vomiting. 

Result. — Death  in  sixteen  hours. 

Post-mortem. — The  whole  alimentary  canal  inflamed,  but  especially  the  large  intestines. 

CASE  3. — "De  Sedibus  et  Causis  Morborum,"  epist.  lix,  p.  15  (Morgagni).  Male.  A  teaspoonful 
of  the  finely  powdered  root. 

Symptoms. — Irritant  symptoms.    Recovery  after  four  days. 

Result. — liecovery. 

Helleborus  Foetidus. 

(Stinking  Hellebore,  Bear's-foot,  Fetter-wort,  Felon-grass.) 

This  is  the  most  violent  of  the  hellebores  in  its  poisonous  action. 
Orfila  records  the  death  of  a  child  from  eating  the  root. 
The  H.  orientalis  (True  Hellebore,  Hellebore  of  the  Ancients),  is  also  a 
very  poisonous  plant. 

Ranunculus  Acris,  etc. 
(Crowfoot,  Buttercup.) 

There  are  fifteen  varieties  of  ranunculus  more  or  less  poisonous,  all  parts 
containing  an  acrid  principle,  which  may  be  dissipated  by  heat  and  by 
drying.  The  water  distilled  in  contact  with  the  plant  will  be  found  to 
contain  the  acrid  principle. 

The  various  forms  of  ranunculus  act  as  irritant  poisons. 

The  R.  acris  (buttercup)  yields  a  juice  which  is  capable  of  acting  as  a 
vesicant,  and  has  been  used  by  malingerers.  According  to  Dr.  Withering 
it  has  caused  death. 

Krapf,  experimenting  on  himself,  found  that  two  drops  of  the  juice  of 
the  buttercup  produced  a  griping  pain  in  the  gullet,  similar  symptoms  also 
resulting  from  swallowing  a  single  flower.  If  the  leaves  be  chewed,  the 
gums  become  tender,  and  the  tongue  blistered.  Five  ounces  of  the  juice 
secured  in  the  stomach  of  a  dog,  and  two  drachms  of  the  aqueous  extract 
applied  to  a  wound,  caused  death  in  each  case  in  twelve  hours  (Orfila). 

The  R.  flammula  is  a  powerful  emetic.  Flocks  of  sheep  are  said  to  have 
been  killed  by  it. 

29.  RUTACE^E. 

Ruta  Graveolens. 

(Rue.) 

Rue  is  regarded  by  M.  Helie  as  a  narcotico-acrid  poison.  He  considers 
that  it  has  the  greatest  influence  of  any  known  substance  in  producing 
abortion,  even  when  there  is  no  previous  tendency  or  special  constitutional 
weakness.  Our  own  experiments  lead  us  to  believe  that  this  opinion  must 
be  received  with  considerable  caution.  It  is  not  an  active  poison,  although 
large  doses  kill  after  variable  periods.  Orfila  found  two  pounds  killed  a 
dog  on  the  second  day. 

Cases  of  Poisoning  with  Rue. 

CASE  1.—"  Annales  d'Hygiene  Publique,"  1838,  vol.  xx,  p.  180  (M.  Helie.  Quoted  by  Christiso'n). 
Female.    Decoction  of  roots. 

Symptoms. — Pain,  vomiting,  drowsiness,  giddiness,  dimness  of  sight,  difficult  articulation,  con- 
tracted pupils,  convulsive  movements  of  the  head  and  arms,  retention  of  urine,  prostration;  no 
purging.  Miscarriage  on  the  third  day.  At  the  period  of  the  milk  fever,  symptoms  of  poisoning 
returned,  with  paiu  in  the  tongue,  and  salivation.  Feverish  symptoms  set  in,  from  which  she  after- 
wards recovered. 

Result. — Recovery. 
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CASE  2.— "Annales  d'Hygiene  Publique,"  1838,  vol.  xx,  180  (M.  Helie.    Quoted  by  Christison). 
Female.    Decoction  of  roots. 
Symptoms. — Symptoms  very  mild.    Miscarriage.    After  fifteen  days  entirely  recovered  her  health. 
Result. — Recovery. 

30.  SCROPHULARIACE.E. 

Digitalis  Purpurea. 
(Foxglove,  Purple  Foxglove.) 

This  plant  is  found  in  gardens  and  hedges. 

The  root  consists  of  long  slender  fibres. 

The  leaves  (which  are  probably  the  most  active  part  of  the  plant)  are 
ovate  or  oblong,  and  downy  on  the  under  surface.     They  contain  tannin. 

The  floioers  are  purple  and  dotted. 

The  seeds  (1126  to  a  grain:  Guy)  are  reddish-brown,  small,  oblong, 
angular,  and  pitted. 

All  parts  of  the  plant  are  poisonous  and  contain  :  (1)  Digitalin  (1  to 
2  per  cent,  according  to  some,  and  10  to  12  according  to  others) ;  (2)  An 
acrid  matter,  soluble  in  ether,  which  produces  vomiting  and  violent  head 
symptoms;  and  (3)  A  bitter  principle.     (M.  Homolle.) 

Digitalin  (C27H430]5). 

Digitalin  is  a  white  solid,  crystallizing,  although  with  difficulty,  either 
in  scales  or  needles,  of  a  bitter  taste,  and  very  irritating  when  applied  to 
the  nose.  If  burnt  with  free  access  of  air,  it  leaves  no  residue.  It  sub- 
limes at  154°  C.  (310°  F.). 

It  is  dissolved  slightly  both  by  ether  and  by  boiling  water,  the  solutions 
being  very  bitter.  Chloroform  and  alcohol  dissolve  it  freely.  It  is  solu- 
ble in  most  acids,  but  especially  in  acetic  acid. 

Digitalin  is  a  neutral  body,  and  forms  therefore  no  salts  with  acids. 
It  is  a  glucoside.  Boiled  with  sulphuric  acid,  glucose  is  found  in  solution. 
Heated  in  a  tube,  it  gives  off  an  acid,  and  not  an  ammoniacal  vapor.  It 
is  a  very  active  poison.  Nitric  acid  dissolves  it,  the  solution  having  a  deep 
orange-red  color,  whilst  orange-colored  fumes  are  evolved  when  the  acid  is 
added  to  the  alkaloid.  Hydrochloric  acid  also  dissolves  it,  the  solution 
becoming  green  when  heated.  Sulphuric  acid  turns  it  a  purple-black  color, 
the  solution  when  diluted  becoming  a  dingy  green.  Treated  with  sulphuric 
acid,  and  exposed  to  bromine  vapor,  it  becomes  violet.  This  constitutes  a 
very  characteristic  reaction  of  this  body. 

It  is  precipitated  from  its  solutions  by  tannic  acid,  but  not  by  chloride 
of  mercury. 

Experiments  on  Animals. 

Experiments  on  animals  prove  that  however  digitalin  be  administered, 
it  is  an  active  poison.  Mr.  Blake  found  that  three  drachms  of  the  leaves 
arrested  the  action  of  the  heart  in  five  seconds.  Drs.  Fagge  and  Steven- 
son's experiments  show  that  digitalin  produces  a  peculiar  form  of  irregu- 
larity in  the  beats  of  a  frog's  heart,  and  the  retention  of  the  voluntary 
power  for  fifteen  or  twenty  miuutes  after  the  heart  stops — a  similar  i*esult 
happening  both  with  squill  and  veratrum  viride. 

Symptoms,  Dose,  etc. 
Digitalis  is  what  is  called  a  cumulative  poison  ;  that  is,  after  a  series  of 
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small  doses  have  been  taken  apparently  without  any  effect,  the  poisonous 
action  of  the  drug  may  break  out  suddenly  and  with  great  violence. 

There  may  be  immediate  vomiting,  pain,  and  purging.  Often,  how- 
ever, after  even  a  large  dose,  no  symptoms  set  in  for  a  time,  whilst  all  of 
a  sudden  the  patient  becomes  insensible.  The  prominent  symptom  to  be 
observed  in  digitalis  poisoning  is  the  depression  of  the  heart's  action,  the 
pulse  being  irregular  and  almost  imperceptible.  Frequently  the  patient 
will  go  off,  for  a  time,  to  sleep,  and  wake  up  in  delirium  and  convulsions. 
The  pupils  are  dilated,  the  sight  confused,  or  even  lost.  The  sclerotic  is 
said  to  have  a  peculiar  and  characteristic  blue  tint  (Tardieu).  The  urine 
is  generally  suppressed,  and  salivation  has  been  recorded.  Towards  the  end 
of  the  case  the  faintings  become  constant,  and  death  occurs  usually  from 
syncope,  induced  by  the  patient  making  some  slight  exertion,  such  as 
sitting  up  in  bed.  Dr.  A.  T.  Thomson  states  that  digitalis  acts  power- 
fully on  the  generative  organs.  Iu  men  and  women  it  seems  to  act  as  an 
aphrodisiac.  M.  Gourvat  ("Gaz.  Med.  de  Paris,"  Dec.  23,  1871)  considers, 
however,  that  in  men  it  tends  to  diminish  or  even  to  stop  the  secretion  of 
liquor  seminis,  and  that  in  women  it  has  a  tendency  to  produce  strong 
uterine  contractions.  It  has  been  extensively  used  as  an  abortive  in  France 
(Tardieu). 

We  have  remarked  that  the  chief  symptom  of  digitalis  poisoning  is  the 
lowering  action  it  produces  on  the  heart.  Homolle  found  his  pulse  re- 
duced by  small  doses  of  digitalin,  taken  at  short  intervals,  to  one-fourth 
(seventeen)  the  number  of  beats  that  was  normal.  Doses  of  the  T'5th  to 
the  -goih  of  a  grain  lowered  the  circulation  in  twenty-four  hours,  and 
caused  vomiting  and  purging.  Further,  it  was  noticed  that  doses  above 
the  j^th  of  a  grain  (=  8  grains  of  the  powdered  leaves)  had  a  strong  emetic 
and  purgative  action. 

We  may  from  experiments  conclude  that  a  dose  of  from  \  to  \  a  grain 
of  digitalin  would  prove  fatal.  Two  or  three  grains  of  good  powdered 
foxglove  will  often  produce  serious  symptoms,  although  patients  have 
recovered  after  taking  as  much  as  a  drachm.  Altogether,  it  must  be 
acknowledged  that  digitalis  is  a  very  uncertain,  and  because  uncertain, 
very  dangerous  drug. 

Death  rarely  occurs  in  less  than  tweuty-two  hours,  whilst  it  has  been  de- 
layed to  the  sixth  day.  When  recovery  takes  place  it  is  generally  slow, 
and  the  patient  is  not  out  of  danger  for  a  very  considerable  time. 

Treatment. 

Emetics  and  the  stomach-pump  may  be  necessary,  as  at  times  vomiting 
is  absent.  At  any  rate,  get  rid  of  the  poison.  Tea  and  coffee  may  be  given 
freely.  Stimulants  are  indicated,  and  perhaps  galvanism  at  the  region  of 
the  heart  may  prove  serviceable.  The  patient  must  lie  in  the  recumbent  pos- 
ture. In  no  other  way  is  the  person  safe,  because  in  this  position  the  ac- 
tion of  the  heart  is  less  impeded  than  in  any  other.  One  woman  died  on 
the  sixth  day  from  merely  rising  up  in  bed  suddenly. 

Post-mortem  Appearances. 

Of  the  post-mortem  appearances  there  is  little  to  be  said.  Often  there  is 
nothing  abnormal  to  be  noticed,  whilst  sometimes  inflammation  of  the  mu- 
cous membrane  of  the  stomach  and  injection  of  the  membranes  of  the 
brain  are  met  with. 

Toxicological  Analysis. 

In  a  toxicological  examination,  the  most  satisfactory  method  is  to  make 
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an  alcoholic  extract  of  the  stomach  and  of  its  contents,  and  to  experiment 
■with  this  on  animals.  Always,  if  possible,  preserve  and  examine  the 
vomit,  even  if  it  be  only  a  stain.  And,  above  all,  let  your  physiological 
experiments  with  the  suspected  substance  be  conducted  side  by  side  with  a 
known  digitalis  extract  for  purposes  of  accurate  comparison. 

The  separation  of  digitalin  by  dialysis,  as  suggested  by  Grandeau,  is 
questionable. 

Of  course  any  portions  of  leaves  or  seeds  found  in  the  stomach  should  be 
examined  microscopically  as  to  the  botanical  characteristics  they  present. 

Cases. of  Poisoning  v:ith  Digitalis. 

CASE  1.— Case  of  De  la  Pommerais,  Paris,  May,  1S64.  Vide  "Taylor,"  vol.  i,  p.  438,  "Annales 
d'Hygiene,"  1S64  (2),  p.  105.    Murder  of  a  female  named  Pauw,  aet.  40.    Prisoner  was  found  guilty. 

Symptoms. — The  woman  was  suddenly  seized  with  vomiting,  and  died  in  twenty-four  hours.  Vom- 
iting, depression,  and  exhaustion  were  the  chief  symptoms. 

Result.— Death. 

Post-mortem. — The  exhumed  body  was  examined  thirteen  days  after  death.  Nothing  was  found 
by  chemical  tests;  but  a  rabbit  died,  and  a  dog  was  made  ill,  by  taking  the  extract  from  thestomach, 
the  chief  symptom  being  its  depressant  action  on  the  heart.  The  post-mortem  appearances  were 
not  peculiar,  but  the  woman  before  death  had  vomited  on  the  floor.  This  was  scraped  up,  and  an 
alcoholic  extract  prepared  from  it.  Seventy-five  grains  of  this  killed  a  dog,  introduced  into  a  wound, 
in  twenty-two  hours;  vomiting  and  depressed  cardiac  action  being  w^ll  marked,  but  no  coma  or  in- 
sensibility. Thirty-one  grains  given  to  a  rabbit  killed  it  in  three  hours — cardiac  depression  being 
the  chief  symptoms.  No  effect  resulted  from  the  scrapings  of  the  fluor  where  the  vomit  had  not 
fallen.  Dr.  de  Pommerais  bad  a  motive  and  interest  in  her  death,  and  was  found  to  have  previously 
purchased  digitalin.     He  was  executed.. 

CASE  2. — "Journal  de  Medecine,"  Xov.  1S17.    Male  :  set.  55.     3j  of  the  powdered  leaves. 

Symptoms. — In  one  hour  vomiting!  giddiness,  and  loss  of  sight  occurred ;  pulse  very  slow.  Did  not 
get  well  for  more  than  fourteen  days. 

Result. — Recovery. 

CASE  3.—"  Medical  Times,"  Sept.  13,  1865,  p  471.    Male  :  at.  34.    Foxglove  taken  for  some  time. 

Symptom.'!. — Poisoning  symptoms  suddenly  occurred,  an  increase  of  urine  being  a  prominent  symp- 
tom.   Was  unconscious  for  some  time. 

Result. — Recovery.  • 

CASE  4.—"  Medical  Times  and  Gazette,"  Oct.  27,  1860,  p.  417  (Dr.  Armstrong).  Female,  sss.  of  in- 
fusion taken  for  three  days  every  four  hours;  increased  to  gij,  of  which  she  took  two  doses. 

Symptoms. — After  the  second  Sij  dose  she  felt  faint,  lost  her  sight,  and  was  dead  almost  imme- 
diately. 

Result.— Death. 

CASE  5.—"  Lancet,"  July  14, 1849,  p.  31  (Dr.  Edward).  Male:  at.  70.  Infusion  of  root  given  for 
"comfrey  root'*  by  a  "quack  doetress." 

Symptoms. — Dimness  of  vision.    Patient  became  very  faint  and  weak. 

Result. — Death  in  five  days. 

CASE  6.—"  Edinburgh  Medical  and  Surgical  Journal,"  vol.  27,  p.  223  (Old  Bailey,  Oct.  1826).  Boy. 
Svj  of  a  strong  decoction  of  the  leaves  given  by  a  quack. 

Symptoms. — Soon  attacked  with  pain,  vomiting,  and  purging.  Slept  soundly  for  some  hours.  On 
waking,  vomiting  returned;  convulsions;  pupils  dilated  and  insensible;  pulse  slow  and  irregular. 
Coma. 

Result. — Death  in  twenty-two  hours. 

Post-mortem. — Inflammation  of  the  mucous  membrane  of  the  stomach  ;  membranes  of  the  brain 
injected. 

CASE  7.—"  Edinburgh  Monthly  Journal,"  1S64,  p.  169  (Dr.Mazel).    Female:  adult.    Infusion. 

Symptoms. — Continuous  vomiting;  great  pain  ;  face  pale;  skin  cold  ;  great  muscular  weakness;  feel- 
ing of  being  drunk;  confusion  of  sight;  pupils  dilated  ;  loss  of  sensibility ;  thirst;  bowels  constipated; 
urine  suppressed;  pulse  slow  and  irregular.    Death  occurred  suddenly,  from  rising  in  bed. 

Result. — Death  on  sixth  day. 

CASE  8.— "London  Medical  Gazette,"  1842-43,  vol.  i,  p.  270.  Male:  adult.  Infusion  taken  for 
dropsy  for  twenty  days. 

Symptoms. — Pulse  fell  to  half  what  was  normal;  restlessness;  inability  to  sleep;  dilated  pupils; 
thirst  :  increase  of  urine. 

Result. — Recovery. 

CASE  9. — "Blaekall  on  Dropsy,"  p.  173.    Sij  of  infusion  taken  daily. 

Symptoms. — Pain  and  giddiness,  followed  in  twenty-four  hours  by  convulsions,  delirium,  insensi- 
bility, and  great  depression  of  the  heart.    Died  in  convulsions. 

Result.—  Death. 

24 
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CASE  10. — "  Edinburgh  Medical  and  Surgical  Journal,"  vol.  vii,  p.  149  (Dr.  Win.  Henry).  Female  : 
adult.     3x  of  decoction  made  from  two  handfuls  of  foxglove  mixed  in  one  quart  of  water 

Symptoms.— Sickness  in  one  hour.  For  two  days  the  patient  suffered  from  cold  sweats,  sickness, 
salivation,  very  feeble  pulse,  and  suppression  of  uriue. 

itest*//1.— Recovery. 

See  also  the  following  Cases  of  Digitalis  Poisoning  : 

"Medical  Times  and  Gazette,"   Feb.  5, 1853,  p.  153.    (Death.) 
"British  Medical  Journal,"  June  8,  1872, p.  626.     (Infusion.) 


31.  SOLANACE^]. 

Atropa  Belladonna.     (Fig.  35.) 
(Deadly  Nightshade.) 

The  deadly  nightshade  is  a  native  of  Britain.  It  flowers  in  July,  the 
berries  being  ripe  in  September,  when  they  are  jet-black. 

The  root  is  about  one  or  two  feet  long,  creeping,  branched,  tapering, 
brownish-white,  and  bitter. 

The  leaves  are  alternate,  soft,  smooth,  and  foetid  when  bruised.  They 
have  short  footstalks,  and  are  from  three  to  six  inches  in  length.  They 
have  been  mistaken  for  ash  leaves. 

The  flowers  are  of  a  violet-brown  color. 

The  berries  are  about  the  size  of  a  small  cherry,  and  have  a  deep  central 


Fig.  35. 
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furrow.  They  are,  when  ripe,  of  a  shiny  black  color,  sweet  but  mawkish, 
containing  several  seeds,  and  a  juice  which  gives  a  purple  stain  when  drop- 
ped on  white  paper. 
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The  seeds  are  small  and  brown  (90  to  1  grain  :  Guy"),  somewhat  oval  and 
honeycombed  in  appearance  when  examined  with  a  lens.  Under  the  mi- 
croscope they  will  be  seen  to  be  studded  with  projecting  specks. 

All  parts  of  the  plant  are  poisonous,  but  more  particularly  the  root,  the 
active  principle  being  the  alkaloid  atropia.  Atropia  is  used  in  several 
medicinal  preparations,  chiefly  in  the  form  of  a  solution  of  the  alkaloid 
(er.  iv  to  3j\  and  as  an  ointment  (gr.  viii  to  §j).  Its  action  is  violent. 
When  hypodermically  injected,  not  more  than  the  Tji^th  of  a  grain  should 
be  used.  Given  internally,  Dr.  Garrod  has  seen  ill  effects  from  the  tv^Ii 
of  a  grain.  Dr.  Garrod  has  further  pointed  out  that  its  action  is  interfered 
with,  if  not  destroyed,  by  admixture  with  the  fixed  caustic  alkalies,  but  not 
with  the  alkaline  carbonates,  the  same  being  true  of  other  bodies,  such  as 
hyoscyamus  and  stramonium.  It  is  also  used  for  producing  dilatation  of 
the  pupil,  its  action  in  this  respect  being  strictly  local ;  that  is,  if  applied 
only  to  one  eye,  the  other  eye  is  not  affected.  It  is  also  used  as  an  external 
application  to  allay  pain.  It  has  been  suggested  that  if,  in  disputed  cases 
of  life  or  death,  a  minim  of  a  solution  of  atropia  be  dropped  into  the  eye 
it  would  undoubtedly  determine  the  question. 

Experiments  on  Animals. 

Dr.  Ogle's  experiments  on  the  action  of  belladonna  on  rabbits  are  stated 
in  detail  in  the  "  Medical  Times  and  Gazette,"  May  4,  1867,  p.  466  (see 
also  "British  Medical  Journal,"  Aug.  26,  1865,  p.  213).  His  conclusions 
are  curious.     They  are : 

1.  That  a  rabbit  of  middle  age  can  live  for  six  days  on  belladonna  ex- 
clusively without  inconvenience. 

2.  That  a  rabbit  can  tolerate  enormous  doses  of  atropia  administered 
either  by  the  stomach  or  by  subcutaneous  injection,  this  tolerance  not  being 
due  to  non-absorption  of  the  poison. 

3.  That  this  tolerance  increases  with  the  age  of  the  rabbit. 

4.  That  the  dilatation  of  the  pupil  is  produced  just  as  readily  in  an  old 
rabbit  as  in  a  young  one. 

Atropia  (C^H^iS'Os). 

The  alkaloid  probably  exists  in  the  plant  as  a  malate.  About  0.48  per 
cent,  of  atropia  is  found  in  the  root,  and  the  same  amount  in  the  leaves 
(Mr.  Luxton).  The  alkaloid  consists  of  white,  silky,  odorless,  four-sided 
crystals,  having  a  bitter  acrid  taste. 

Atropia  is  soluble  in  about  400  parts  of  cold  water,  the  solution  having 
an  alkaline  reaction.  It  is  soluble  in  almost  any  proportion  in  alcohol, 
ether,  chloroform,  or  benzol.  It  is  also  very  soluble  in  dilute  acids,  salts 
being  thereby  formed  ;  from  which  solutions  the  alkaloid  may  be  separated 
in  a  crystalline  form.  When  heated  upon  porcelain,  it  melts  at  65.5°  C. 
(150°  F.),  and  sublimes  at  137.7°  C.  (280°  F.),  at  which  temperature  it 
may  be  entirely  dissipated.  Heated  with  the  fixed  alkalies,  ammonia  is 
evolved.  It  is  dissolved  by  the  mineral  acids,  but  without  change  of  color. 
On  addition,  however,  to  the  sulphuric  acid  solution  of  a  crystal  of  bi- 
chromate of  potash,  the  mixture  acquires  a  green  color  from  the  pro- 
duction of  peroxide  of  chromium.  It  gives  no  precipitate  with  sulphocy- 
anide  or  with  chromate  of  potassium,  as  happens  with  strychnia. 

Symptoms,  Dose,  etc. 

The  symptoms  produced  by  belladonna  and  atropia  are  identical,  except 
that  with  the  latter  thev  commence  sooner  and  are  more  severe.     With 
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belladonna  they  usually  set  in  after  from  one  and  a  half  to  two  hours,  but 
they  have  commenced  as  soon  as  twenty  minutes,  and  been  delayed  for  five 
hours.  They  are  not  likely  to  be  mistaken  for  the  action  of  other  poisons, 
except  hyoscyamus  or  stramonium,  with  which  in  their  general  characters 
they  are  closely  allied. 

The  patient  complains  of  feeling  giddy  and  drowsy,  of  great  thirst,  of 
dryness  in  the  mouth  and  throat  from  suppression  of  the  saliva,  and  of 
difficulty  in  swallowing.  Vomiting  is  an  occasional  symptom,  but  purg- 
ing is  rare,  although  in  one  case  bloody  stools  are  recorded.  The  pulse  is 
preternatural ly  strong  and  rapid,  the  action  of  the  heart  being  increased 
in  power.  The  countenance  is  flushed,  the  eyes  prominent  and  sparkling, 
with  possibly  some  conjunctival  congestion,  and  as  a  never-absent  symp- 
tom there  is  wide  dilatation  of  the  pupils.  In  one  case  they  are  reported 
to  have  contracted  during  sleep,  but  to  have  immediately  dilated  again 
upon  waking.  Even  for  some  time  after  the  recovery  of  the  patient,  the 
pupils  will  retain  their  dilated  condition.  Early  in  the  case,  a  loss  of 
speech,  with  at  the  same  time  a  constant  motion  of  the  lips  and  tongue, 
as  if  attempting  to  speak,  will  be  manifest.  Perhaps,  too,  there  may  be 
loss  of  vision,  or  at  any  rate  an  imperfect,  indistinct,  or  double  vision, 
the  patient  catching  at  objects  within  a  few  inches  of  him  as  if  they  were 
yards  away,  a  symptom  arising  not  so  much  from  retinal  insensibility 
(which  may  exist)  as  from  a  want  of  adjusting  power.  Generally  there 
will  be  a  great  desire  to  micturate,  but  an  inability  to  do  so.  Numbness 
of  the  extremities,  with  even  perhaps  partial  paralysis,  a  desire  to  walk 
but  an  inability  to  do  so,  staggering  as  if  drunk,  are  symptoms  gradually 
leading  on  to  a  period  of  delirium,  which  is  of  almost  invariable  occurrence. 
The  delirium  is  sometimes  maniacal,  but  more  often  of  a  pleasing  charac- 
ter, the  patient  laughing  uproariously.  Objects  appear  double,  or  as  if 
hidden  by  a  cloud,  and  all  forms  of  hallucinations,  spectral  illusions,  false 
images,  etc.,  develop  themselves.  This  stage  of  the  delirium  may  precede 
or  succeed  a  stage  of  coma,  or  it  may  alternate  with  it,  or  terminate  in  it, 
and  lead  on  to  death.  But  this  is  not  usual,  for  fatal  cases  of  belladonna 
poisoning  are  comparatively  rare.  The  patient  after  a  time  falls  into  a 
deep  sleep,  from  which  he  wakes  up  better,  aud  utterly  unconscious  of  all 
and  everything  that  has  occurred.  Other  symptoms  have  been  recorded, 
such  as  trismus,  sneezing,  suppression  or  an  involuntary  discbarge  of  urine, 
with  hematuria,  aud  in  several  cases  a  red  eruption  resembling  a  scarlatinal 
rash.  In  one  case,  where  the  poison  was  taken  by  a  pregnant  womau,  no 
action  of  the  poison  on  the  uterus  was  observed. 

Death,  when  it  occurs,  usually  takes  place  within  fifteen  or  sixteen  hours, 
but,  as  we  have  said,  it  is  not  usual  for  the  poison  to  prove  fatal.  The 
patient,  however,  suffers  more  or  less  for  a  long  time,  and  perhaps  perma- 
nently, with  difficulty  of  vision  and  with  various  other  nervous  affections. 
In  this  respect  the  action  of  belladonna  is  very  different  to  the  action  of 
opium.     In  one  case  death  after  seven  days  is  recorded. 

Death  has  been  caused  by  a  few  ripe  beiries,  by  a  decoction  of  80  grains 
of  the  root  used  as  an  injection,  and  by  a  drachm  of  the  extract.  Bad 
symptoms  have  been  produced  by  two  of  the  berries,  and  by  three  grains 
of  the  extract.  Recovery  is  recorded  after  the  ingestion  of  large  quantities 
of  the  berries  (in  one  case  as  many  as  fifty),  after  an  infusion  of  2  drachms 
of  the  leaves,  and  after  large  doses  of  the  extract,  such  as  2  and  even  3 
drachms.  On  the  other  hand  death  has  resulted  from  the  external  appli- 
cation of  a  belladonna  plaster  to  a  sensitive  surface.  Two  grains  of  atro- 
pia  has  caused  death,  whilst  recovery  is  recorded  after  0.5,  0.6,  1.0,  and 
1.5  grain.     The  application  of  an  atropia  ointment  has  also  proved  fatal. 
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The  activity  of  the  drug  is  said  to  be  largely  influenced  by  its  admix- 
ture with  strychnia  ("  Ediu.  Medical  Journal,"  Sept.  1873). 

Treatment. 

The  treatment  in  cases  of  poisoning  by  belladonna  or  by  its  alkaloid, 
must  consist,  in  the  first  instance,  in  the  administration  of  emetics.  Ani- 
mal charcoal,  tannic  acid,  iodine  in  iodide  of  potassium,  have  been  rec- 
ommended; but  if  they  be  administered,  the  stomach-pump  should  after- 
wards  be  employed,  in  order  thoroughly  to  clear  the  stomach.  The  asser- 
tion that  opium  was  the  chemical  antidote  for  the  poison  is  scarcely  borne 
out  by  experiment.  Opium,  it  is  true,  produces  contraction  of  the  pupils, 
whilst  belladonna  produces  dilatation.  But  this  is  about  the  extent  of  their 
antagonism.  As  a  chemical  antidote  it  must  not  be  trusted  to,  although 
there  is  no  doubt  it  is  useful  in  the  stage  of  delirium.  It  is  best  administered 
hypodermically  (-Jth  of  a  grain  of  morphia),  and  may  be  used  to  keep  the 
patient  in  a  state  of  rest  (/'British  Medical  Journal,"  July  20,  1872,  p. 
82).  When  the  patient  is  a  little  better  a  good  dose  of  castor  oil  and 
strong  coffee  may  be  given  with  advantage. 

Post-mortem  Appearances. 

The  post-mortem  appearances  are,  as  a  rule,  not  well  marked.  The 
brilliant  eye  and  the  dilated  pupils  are  the  chief  points  to  be  noted.  The 
brain  is  usually  congested.  The  stomach  may  or  may  not  be  inflamed. 
The  seeds  of  the  berries  must  always  be  carefully  looked  for,  and  also  any 
possible  staining  of  the  tissues  by  the  action  of  the  juice. 

Tests  for  Atropia. 

1.  The  fixed  caustic  alkalies  give  with  strong  solutions  a  white  and  at 
first  an  amorphous  precipitate,  which  ultimately  becomes  crystalline,  and 
is  insoluble  in  excess  of  the  precipitant,  or  in  strong  acids. 

Ammonia  gives  a  similar  precipitate,  but  the  precipitate  is  soluble  in. 
very  slight  excess  of  the  alkali. 

2.  A  solution  of  hydrobromic  acid  saturated  with  free  bromine  gives  a- 
yellow  precipitate,  speedily  becoming  crystalline,  insoluble  in  either  acetic 
acid,  or  in  the  mineral  acids,  or  in  caustic  alkalies. 

3.  A  solution  of  iodine  in  iodide  of  potassium  gives  a  reddish-brown  pre- 
cipitate, insoluble  in  potash  or  in  acetic  acid. 

4.  Chloride  of  gold  gives  a  citron-yellow  precipitate,  insoluble  in  potash 
and  sparingly  soluble  in  acids. 

5.  Garbazotic  acid  gives  a  yellow  crystalline  precipitate,  soluble  in  acids, 

6.  Tannic  acid  gives  a  white  amorphous  precipitate,  soluble  in  caustie 
alkalies  and  in  acids. 

Toxicologiccd  Analysis. 

In  conducting  a  toxicological  inquiry,  first  of  all  endeavor  to  discover 
any  seeds  or  leaves  of  the  plant,  which  from  their  indigestibility,  it  is 
probable  you  may,  if  death  has  been  caused  by  them.  Thevomit  and  the 
stools  should  also  similarly,  in  such  cases,  be  carefully  searched,  and  no 
better  evidence  can  possibly  be  afforded  of  the  cause  of  death,  if  such  be 
found.  Again,  the  stomach  will  often  be  noticed  to  be  stained  with  the 
peculiar  color  of  the  fluid  of  the  berries,  if  these  have  been  swallowed, 
which  color  is  turned  green  by  alkalies  and  red  by  acids. 

The  alkaloid  may  be  separated  in  the  manner  already  indicated  (page 
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264).     (See  also  process  by  Dr.  Calvert,  "  Medical  Times  aud  Gazette," 
May  25,  1872.)  _ 

The  physiological  tests  are  of  the  greatest  importance,  and  the  action 
of  the  residue  when  dropped  into  the  eye,  or  injected  under  the  skin  of  a 
rabbit,  should  always  be  noted. 

Dr.  Harley  has  found  the  poison  in  the  urine  of  animals  to  which  it  has. 
been  administered.     The  urine  dropped  into  the  eye  of  another  rabbit  at 
once  caused  dilatation  of  the  pupil.     Henbane  and  stramonium  would  to 
an  extent,  of  course,  although  in  a  lesser  degree,  produce  a  similar  result. 

Cases  of  Poisoning  by  Belladonna. 

CASE  1. — "  Medical  Times,"  Aug.  24,  1844,  p.  427.     Male :  set.  5.     Ate  a  few  ripe  berries. 

Symplnms. — Vomiting,  convulsions, dilated  pupils,  mouth  spasmodically  closed. 

Result. — Death  in  a  few  hours. 

Post-mortem. — Membranes  of  the  brain  distended  with  thick  black  blood  ;  red  spots  around  the 
pharynx  and  oesophagus. 

CASE  2.— "Medical  Times,"  Aug.  24,  1844,  p. 427.  Male:  set.  34.  A  great  quantity,  at  least  50,  of 
the  berries. 

Symptoms.— Giddiness,  delirium,  swollen  face,  pupils  dilated,  insensibility.  (Recovery  after  bleed- 
ing and  emetics.) 

Result.— Reeo  ve  ry. 

CASE  3— "Medical  Times,"  Sept.  13, 1865,  p.  471.  Two  cases.  (1)  Female:  set.  8.  (2)  Female:  set. 
5.    Ate  some  berries. 

Symptoms. — In  four  hours  became  stupefied  ;  pupils  dilated  ;  loss  of  speech.  (Emetics  administered.) 

Result.— Recovery. 

CASE  4. — "  Lancet,"  Aug.  29,  1846,  p.  251.  Two  cases.  Male  :  adult.  Male  :  set.  3.  Berries  sold  for 
nettleberries  and  baked  in  a  pie. 

Symptoms. — Extreme  drowsiness,  dilated  pupils;  at  last  insensibility,  and  death  in  violent  convul- 
sions.   Several  other  persons  also  affected. 

Result. — Death. 

CASE  5.— Orfila's  "Toxicologic,"  1852,  vol.  ii,  p.  478. 

Symptoms.— One  hundred  and  fifty  French  soldiers  ate  the  berries.  They  nearly  all  had  delirium, 
but  recovered  the  next  day,  not  remembering  what  had  happened. 

Result. — Recovery. 

CASE  6. — "New  York  Journal  of  Medical  Science,"  vol.  viii,  p.  284.  Two  cases.  Male:  adult. 
Male :  child. 

Symptoms. — Ate  a  pie  made  of  the  berries :  drowsiness  soon  came  on ;  and  at  last  delirium  and 
death  by  coma. 

Result. — Child  died  same  day  ;  man  died  next  day. 

CASE  7.*—"  Medical  Times  and  Gazette,"  Dec.  3, 1859,  p.  551  (Dr.  Seaton).  Male:  set.  23.  10  berries. 

Symptoms. — In  three-quarters  of  an  hour  there  was  dryness  of  throat  and  indistinct  vision  ;  delir- 
ium ;  pupils  very  dilated  when  awake,  but  contracted  during  sleep. 

Result. — Recovery. 

CASE  8.*—"  Medical  Times  and  Gazette,"  Dec.  3,  1859,  p.  551  (Dr.  Seaton).    Male :  set.  23.   5  berries. 

Symptoms. — Dryness  of  throat  aud  inability  to  walk  after  three  hours;  pupils  dilated  ;  no  delirium. 

Result. — Recovery. 

CASE  9.*—" Medical  Times  and  Gazette,"  Dec.  3, 1859,  p.  551  (Dr.  Seaton).    Male:  eet.  25.  8  berries. 

Symptoms. — Symptoms  set  in  after  one  hour  ;  no  delirium. 

Result. — Recovery. 

CASE  10.*— "  Medical  Times  and  Gazette,"  Dec.  3,  1859,  p.  551  (Dr.  Seaton).  Male:  set.  22.  18 
berries.     . 

Symptom,?. — Symptoms  set  in  after  one  hour  and  a  quarter;  but  they  were  not  severe. 

Result. — Recovery. 

CASE  11.*—"  Medical  Times  and  Gazette,"  Dec.  3, 1859,  p.  551  (Dr.  Seaton).    Male  :  set.  7.  6  berries. 

Symptoms. — Symptoms  set  in  after  one  hour  and  a  half ;  vomiting;  delirium;  pupils  contracted 
during  sleep. 

Result.— Recovery. 

CASE  12.*— "Medical  Times  and  Gazette,"  Dec.  3, 1859,  p.  551  (Dr.  Seaton).  Male:  set.  14.  2  berries. 

Symptoms. — Symptoms  set  in  after  one  hour ;  no  vomiting,  but  violent  delirium:  symptoms  as  be- 
fore. 

Result.— Recovery. 


*  In  these  cases  opium  was  used  as  the  antidote. 
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CASE  13.*—"  Medical  Times  and  Gazette,"  Dec.  3,  1S59,  p.  551  (Dr.  Seaton).  Female :  set.  46.  12 
berries. 

Symptoms. — Symptoms  set  in  after  one  hour;  delirium. 

Result. — Recovery. 

CASE  14.*—"  Medical  Times  and  Gazette,"  Dec.  3,  1859,  p.  551  (Dr.  Seaton).    Male :  set.  8.    5  berries. 

Symptoms — Delirium  ;  after  producing  sleep  by  opium,  he  woke  up  much  better. 

Result. — Recovery. 

CASE  15.*— "Medical  Times  and  Gazette,"  Dec.  3,  lS59,p.  551  (Dr.  Seaton).  Male:  set.  12.  2 berries. 

Symptoms. — Symptoms  as  usual. 

Result. — Recovery. 

CASE  16.*—"  Medical  Times  and  Gazette,"  Dec.  3, 1859,  p.  551  (Dr.  Seaton).    Female :  set.  14.    (?) 

Symptoms. — Symptoms  as  usual.    Delirium,  with  periods  of  complete  unconsciousness. 

Result. — Death  in  twenty-nine  hours. 

Post-mortem. — Heart  pale  and  flabby  ;  brain  normal ;  blood  fluid  ;  mucous  membrane  of  stomach 
pale. 

CASE  17.— "British  Medical  Journal,"  Sept.  21,  1861,  p.  305  (Dr.  Evans).  Female:  set.  9.  Some 
berries  (about  four). 

Symptoms. — Throat  dry;  dilated  pupils;  bad  symptoms  did  not  set  in  for  five  hours;  severe  and 
long-continued  delirium,  but  no  coma;  sneezing;  scarlet  rash;  great  desire  to  pass  water.  (Opium 
given.) 

Result. — Recovery. 

CASE  18.— "  British  Medical  Journal,"  Oct.  4, 1862,  p.  372.  Several  children  ate  berries  gathered 
in  the  Cambridge  University  Botanical  Gardens. . 

Symptoms. — Symptoms  very  severe;  dryness  of  mouth  ;  pupils  dilated;  loss  of  sensation  ;  delirium; 
stupor. 

Result. — Recovery. 

CASE  19. — Taylor's  "  Medical  Jurisprudence,"  p.  432.    Male:  set.  5.    A  quantity  of  berries. 

Symptoms. — Vomiting ;  convulsions. 

Result. — Death  in  fifteen  hours. 

Post-mortem. — Eyes  brilliant ;  dilated  pupils ;  numerous  bloody  spots  found  in  the  brain  ;  redness 
of  the  throat,  gullet,  and  stomach. 

CASE  20. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  430.  (Several  other  cases  took  place  the 
same  year.)    Male  :  set.  14.    Ate  30  berries. 

Symptoms.— In  three  bours  the  symptoms  came  on  ;  heat  and  dryness  of  the  throat ;  extreme  giddi- 
ness, as  if  intoxicated  ;  loss  of  speech  ;  pupils  dilated,  and  eyes  insensible  to  light.  On  the  second 
day  passed  some  belladonna  seeds  by  the  bowels. 

Result. — Recovered  in  a  week. 

CASE  21.— Casper's  "  Wochenschrift,"  Feb.  8,  1845.  Female:  set.  27.  A  decoction  of  3iv  of  the 
root  used  as  an  injection. 

Symptoms. — Delirium;  afterwards  coma  ;  pupils  dilated. 

Result. — Death  in  five  hours. 

CASE  22. — "  Annales  d'Hygi5ne,"  Oct.  1847,  p.  413.    Male.    Sij  of  leaves  taken  as  an  infusion. 

Symptoms. — Difficulty  of  swallowing  came  on  in  an  hour ;  suppression  of  saliva  ;  delirium ;  con- 
stant desire  to  move,  but  staggered  in  doing  so.    Convulsive  twitchings;  no  vomiting  or  purging. 

Result. — Recovery. 

CASE  23. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  432.  Two  persons  swallowed  extract  of 
belladonna  instead  of  juniper. 

Symptoms. — Ordinary  symptoms  set  in  very  soon. 

Result. — One  recovered  soon  ;  the  other  recovered  for  a  time,  but  died  on  seventh  day. 

CASE  24.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  432.  Female:  set.  (?).  Injection  of  5j  of 
extract  of  belladonna,  and  5j  of  vin.  opii. 

Symptoms. — Pupils  dilated.    The  symptoms  were  not  in  the  least  degree  influenced  by  the  opium. 

Result. — Recovery. 

CASE  25. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  432.  Female:  set.  (?)  5iij  of  extract  in  a 
liniment,  given  by  mistake. 

Symptoms. — Slight  vomiting;  delirium;  dilated  pupils;  loss  of  speech ;  paralysis  of  extremities. 

Result. — Recovered  in  five  weeks. 

CASE  26.— "Lancet,"  1860,  vol.  i,  p.  133.    Male.    5j  of  extract. 

Symptoms. — Delirium ;  imperfect  sight ;  dilated  pupils. 

Result. — Recovery. 

CASE  27.— "New  York  Journal  of  Medicine,"  Sept.  1845,  p.  182,  "Lancet,"  Nov.  29,  1845  (Dr. 
Gray).    2Et.  2.    8  to  12  grains  of  the  extract. 

Symptoms. — Symptoms  came  on  in  half  an  hour ;  pupils  widely  dilated ;  a  scarlet  eruption  made  its 
appearance;  delirium;  no  well-marked  convulsions. 

Result. — Reco  ve  ry . 

*  In  these  cases  opium  was  used  as  the  antidote. 
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CASE  28.— "Lancet,"  Feb.  2,  1839,  p.  709.    40  grains  of  extract. 

Symptoms. — First  coma  ;  and  alter  six  hours,  delirium.    The  pulse  fell  from  1G0  to  58. 

Result. — Recovery. 

CASE  29.—"  Lancet,"  Aug.  23,  1869,  p.  327  (Mr.  Molyneux).    Male  :  jet.  16.    5ij  of  extract. 

Symptoms. — Convulsions  occurred  in  ten  minutes;  perfect  insensibility  and  death. 

Result. — Death  in  three  hours  and  a  half. 

Post-mortem. — Lungs  gorged  with  blood  ;  stomach  congested  and  softened;  brain  and  membranes 
normal. 

CASE  30.— "Lancet,"  Feb.  25,  1854,  p.  212  (Dr.  Ryan).     Female  :  adult.    3  grains  of  extract. 

Symptoms. — In  five  hours  she  was  unable  to  move  her  eyelids;  dryness  of  throat;  twitchings  of 
legs;  dimness  of  vision. 

Result. — Recovery. 

CASE  31. — "Lancet,"  Dec.  1,  1849  (Mr.  Iliflf).  Male:  adult.  9  grains  of  extract  taken  by  mis- 
take for  taraxacum. 

Symptoms. — In  one  hour  and  a  half  a  want  of  power  to  masticate  set  in  ;  giddiness;  dilated  pupils; 
perfect  consciousness. 

Result—  Recovery. 

CASE  32.—"  Medical  Times  and  Gazette,"  Aug.  30,  1851,  p.  234.  Female  :  set.  41.  Liniment— con- 
taining gr.  xv  of  extract  of  belladonna. 

Symptoms. — Rapid  coma;  pupils  very  dilated;  vomiting  produced  by  emetics.  It  was  eight  days 
before  the  pupils  became  natural ;  the  eyes  were  always  sensible  to  light. 

Result.— Recovery. 

CASE  33.—"  Lancet,"  Feb.  3,  1855,  p.  121  (Mr.  Solly).  Male  :  set.  60.  3j  of  extract  of  belladonna, 
given  in  error. 

Symptoms. — An  emetic  administered  after  two  hours,  when  very  definite  symptoms  had  set  in.  The 
symptoms  of  poisoning  soon  after  this  appeared  ;  dryness  of  throat;  all  sorts  of  delusions;  dilated 
pupils  ;  eyes  insensible  to  light  and  very  promiuent ;  muscular  power  feeble;  very  drowsy;  no 
eruption  of  the  skin. 

Result. — Recovery  in  twenty-four  hours. 

CASE  34.— "British  Medical  Journal,"  Nov.  18,  1865,  p.  541.  Female:  set.  22.  Extract  of  bella- 
donna given  by  mistake  for  confection  of  senna  (about  5ijss.). 

Symptoms. — Unconsciousness;  countenance  suffused  ;  pupils  very  dilated  ;  at  times  was  maniacal, 
but  the  delirium  passed  into  profound  coma  ;  vomiting.     (Stomach-pump  used.) 
Result. — Recovery. 

CASE  35.—"  British  Medical  Journal,"  Dec.  23, 1865,  p.  654  (Dr.  Coombs).  Male :   set.  4.   Belladonna 
lotion  containing  20  grains  of  extract. 
Symptoms. — Face  flushed  ;  body  iu  constant  motion;  sickness. 
Result. — Recovery. 

CASE  36.— "Medical  Times  and  Gazette,"  March  1,  1862,  p.  224.  Child.  35  grains  of  extract  of 
belladonna. 

Symptoms. — Ordinary  symptoms  soon  set  in;  stupor,  ending  in  complete  coma.  In  twenty-two 
hours  the  pupils  began  to  contract  a  little. 

Result.— Recovery. 

CASE  37.—"  British  Medical  Journal,"  Sept.  16,  1871,  p.  326  (Mr.  Mash).  Female :  set.  38.  A  tea- 
spoonful  of  extract  of  belladonna. 

Symptoms. — No  delirium  or  diplopia  (emetics  administered  in  half  an  hour);  unconsciousness; 
elimiuative  treatment  adopted. 

Result.— Recovery. 

CASE  38.—"  Medical  Times,"  Sept.  16,  1848,  p.  322  (Mr.  Jackson,  of  Sheffield).  Male :  set.  75.  Some 
of  the  extract. 

Symptoms. — Soon  lost  power  of  articulation;  paralysis;  at  last  became  insensible.  No  active 
delirium  ;  face  red,  and  much  swollen  ;  extreme  exhaustion. 

Result.— Death  in  seventeen  hours. 

Post-mortem. — Venous  system  of  brain  greatly  distended  ;  lungs  congested  ;  heart  natural;  stomach 
black  (some  doubt  whether  belladonna  could  be  smelled) ;  the  other  part  of  the  intestines  healthy. 

CASE  39.— "British  Medical  Journal,"  Nov.  20,  1869,  p.  555  (Dr.  Taylor).  Male:  set.  16.  5j  of 
extract. 

Symptoms. — In  one  hour  became  violently  agitated  ;  unconsciousness;  coma,  lasting  until  death. 
No  vomiting,  purging,  or  passing  of  water. 

Result. — Death  in  two  hours  and  three-quarters. 

Post-mortem. — Lungs  gorged  ;  heart  healthy  and  empty,  except  the  right  auricle  ;  stomach  fragile, 
soft  dark  patches  being  found  internally  ;  brain  and  membranes  healthy. 

CASE  40.—"  Medical  Times  and  Gazette,"  November  3,  1866,  p.  473  (Mr.  Wickham  Legg).  Male : 
set.  5.  A  mixture  containing  5.5  grs.  of  extract  of  belladonna  and  Ttl36  of  tr.  opii,  taken  for  mint 
sauce. 

Symptoms. — Drowsiness;  pupils  dilated;  staggering  gait ;  dry  tongue. 

Result. — Recovery. 
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CASE  41. — "  Lancet,"  1870,  vol.  ii,  p.  83.    Female-:  set.  66.    5j  of  belladonna  liniment. 
Symptoms. — Usual  symptoms. 
Result. — Death  in  sixteen  hours. 

Post-mortem. — Lungs  full  of  blood;  brain  slightly  congested;  pupils  dilated;  viscera  otherwise 
normal. 

CASE  42.— "Medical  Times  and  Gazette,"  Oct.  8,  1864,  p.  385  (Dr.  Woodman).  Female:  oat.  21. 
gss.  of  belladonna  liniment.    (Extract  of  belladonna  rubbed  down  with  water.) 

Symptoms. — In  one  hour  the  face  and  neck  became  scarlet;  face  hot  and  limbs  cold;  pupils  im- 
mensely dilated.  No  delirium,  but  a  great  tendency  to  syncope;  (emetics,  laudanum,  and  brandy 
given.  The  opium  contracted  the  pupils  ;  Calabar  bean  was  afterwards  used  to  remedy  the  further 
dilatation). 

Result. — Recovery. 

CASE  43— "British  Medical  Journal,"  May  20,  1871,  p.  533  (Dr.  Oxley).  Female :  set.  7.  A  tea- 
spoonful  of  belladonna  liniment  (5j  contained  5j  of  powdered  belladonna  root). 

Symptoms. — Violent  delirium ;  catching  at  imaginary  objects;  pupils  dilated;  conjunctivae  con- 
gested; speech  indistinct.    (Opium  administered.) 

Result. — Recovery. 

CASE  44.— "British  Medical  Journal,"  Dec.  25,  1869,  p.  684.    Female:  set.  48.    Belladonna  liniment. 
Symptoms. — Giddiness  in  twenty  minutes. 
Result. — Death  in  five  hours. 

CASE  45. — "British  Medical  Journal,"  May  18,  1872,  p.  521.    Male.     5ij  liq.  belladonnas  in  2  ounces 
of  liniment,  saponis,  applied  externally. 
Symptoms. — Violent  symptoms  ;  delirium. 
ifewW.— Recovery. 

CASE  46.— "British  Medical  Journal,"  May  18, 1872,  p.  521.  Female.  Belladonna  lotion  applied 
to  the  breast. 

Symptoms — Extreme  restlessness. 

Result. — Recovery. 

CASE  47.—"  Medical  Times  and  Gazette,"  Nov.  22,  1856,  p.  513  (Sir  Win.  Jenner).  Male.  Belladonna 
plaster  applied  to  the  back,  where  another  plaster  had  been  previously  applied,  and  a  crop  of  pus- 
tules produced. 

Symptoms. — In  one  hour  and  a  half  after  the  application  of  the  second  plaster,  the  tongue  and 
mouth  became  so  dry  as  to  impede  articulation ;  a  great  desire  to  pass  water.  In  five  or  six  hours 
the  mind  began  to  ramble,  and  there  were  convulsive  twitchings  of  the  limbs  and  face;  limbs  lost 
their  power ;  restlessness ;  constant  catching  at  objects ;  pupils  very  dilated. 

Result. — Recovery. 

CASE  48.— "British  Medical  Journal,"  May  18,  1872,  p.  520  (Dr.  Harrison).  Female.  A  belladonna 
plaster  applied  afresh  to -an  abraded  surface,  from  which  it  had  been  previously  removed. 

Symptoms. — Confusion  of  mind,  as  if  intoxicated ;  confusion  of  sight;  speech  affected;  soreness 
and  dryness  of  throat;  delirium. 

Result. — Recovery. 

ATROPIA. 

CASE  49.— "  American  Journal  of  Medical  Science,"  July,  1866,  p.  269.    Male  adult.    0.25  grain. 

Symptoms. — Frightful  delirium  occurred  in  one  hour;  constant  motion  of  lips  and  tongue;  pupils 
dilated;  eyes  insensible;  constant  desire,  but  no  power  to  micturate.  (The  delirium  was  subdued 
by  injections  of  morphia.) 

Result. — Recovery  in  twenty-four  hours. 

CASE  50.— Wharton  and  Still6's  "  Medical  Jurisprudence,"  p.  639.    Female  adult.    %  grain. 
Symptoms. — Violent  symptoms. 
Result. — Recovery  in  seven  days. 

CASE -51. — "American  Journal  of  Medical  Science,"  April,  1866,  p.  434.    Female  adult.    l-48th 
grain  injected  under  skin  for  facial  neuralgia. 
Symptoms. — Alarming  symptoms;  delirium;  pupils  dilated. 
Result. — Recovery  in  eight  hours. 

CASE  52. — "American  Journal  of  Medical  Science,"  April,  1865,  p.  541.    Male  adult.    Used  as  an 
ointment  for  a  blistered  surface. 
Symptoms. — Violent  symptoms. 
Result. — Death  in  two  hours. 

CASE  53.—"  Medical  Times  and  Gazette,"  Dec.  17, 1859,  p.  601  (Mr.  Holthouse).  Male  :  set.  3%.  5ij 
of  a  solution  of  atropia  (gr.  ij  ad  Sj). 

Symptoms. — Became  almost  maniacal,  but  unconscious;  grasped  at  imaginary  objects;  pupils  very 
dilated.  A  little  of  the  vomit  from  the  child  fell  into  the  eye  of  a  bystander  and  caused  dilatation. 
In  three  hours  the  child  became  slightly  conscious.  Recovery.  Pupils  were  not  normal  for  a  week; 
atropia  found  in  the  urine,  fseces,  and  vomit. 

Result. — Recovery. 
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CASE  54.— " Berliner  Klin.  Wochenschr.,"  April  17,  1865.  Female:  set.  25.  1  grain  of  sulphate  of 
atropia. 

Symptoms. — Loss  of  consciousness ;  twitchings  in  one  hour;  convulsions;  pupils  largely  dilated; 
symptoms  severe. 

Rrsutl. — Recovery. 

CASE  55.—"  British  Medical  Journal,"  Dec.  23, 1865,  p.  654  (Dr.  Coomhs).  Male :  set.  3.  Atropia 
lotion  (?). 

Symptoms. — Flushed  face;  dilated  pupils  ;  grasped  at  things,  but  missed  their  position. 

Result. — Recovery. 

CASE  56— "Medical  Times  and  Gazette,"  Feb.  9,  1861,  p.  154  (Mr.  Roux).  Female;  set.  30.  1.5 
grain  in  solution. 

Symptoms. — Pupils  very  dilated;  sight  nearly  lost;  tendency  to  sleep;  cramps;  tingling  of  the 
extremities;  delirium  came  on  afterwards;  frequent  desire  to  pass  water;  did  not  abort,  although 
pregnant;  atropia  found  in  the  urine. 

Result. — Recovery. 

CASE  57.—"  Lancet,"  Jan.  2,  1864,  p.  8  (Dr.  Chambers).    Male :  set.  4.    About  0.5  grain. 

Symptoms. — In  about  two  hours  the  child  began  to  be  unsteady  in  its  gait ;  constant  catching  at  the 
air ;  caught  at  things  close  to  his  reach  with  his  arms  extended  ;  pupils  very  dilated  ;  tetanic  spasms 
in  legs.    After  a  sound  sleep  was  much  better;  pupils  continued  dilated  for  some  time. 

Result. — Recovery. 

CASE  58.— "Medical  Times  and  Gazette,"  July  8,  1865,  p.  34 (Mr.  Leach).  Male.  1  grain  of  the 
sulphate  in  solution. 

Symptoms. — Pupils  very  dilated  ;  seemed  intoxicated ;  no  profound  coma  ;  became  very  irritable 
and  obstinate;  partial  paralysis. 

Result. — Recovery. 

CASE 59.— "British  Medical  Journal,"  Dec.  25, 1869,  p.  675  (Dr.  Parsons).  Male:  set.  45.  5ij  of  an 
ophthalmic  solution. 

Symptoms. — Dilated  pupils;  dryness  of  throat;  choking  and  burning  pain  ;  dizziness;  "could  not 
feel  his  legs;"  difficult  articulation  ;  great  restlessness.    His  hair  became  quite  white. 

Result. — Recovery  in  forty-eight  hours. 

CASE  60.—"  British  Medical  Journal,"  July  26, 1873,  p.  101.    Male.    Atropia  and  alcohol. 

Symp/orns. — Unconsciousness;  dilated  pupils;  no  paralysis. 

Result. — Recovery. 

CASE  61. — Taylor's  "  Medical  Jurisprudence,"  p.  433  (Mr.  Sells).  Male  adult.  Gr.  ij  of  atropia 
taken  on  going  to  bed. 

Result. — Found  dead  at  7  a.m. 

Post-mortem. — Pupils  dilated ;  stomach  red  ;  no  trace  of  poison  was  found  on  analysis. 

See  also  the  following  Cases  : 

BELLADONNA. 

"  Medical  Times  and  Gazette,"  May  6,  1865,  p.  479.    (Injurious  effects  from  external  application.) 
"Medical  Times,"  Aug. 8,  1846,  p.  362. 
"British  Medical  Journal,"  Dec.  12,  1863,  p.  648. 

"British  Medical  Journal,"  Nov.  24  and  Dec.  1,  1866,  pp.  596  and  621.  (Three  cases  of  poisoning  by 
external  use  of  belladonna.) 

"  Edinburgh  Medical  and  Surgical  Journal,"  vol.  xxix,  p.  452. 
"Medical  Times  and  Gazette,"  1870,  vol.  i,  p.  564. 

ATROPIA. 

"  British  Medical  Journal,"  May  14,  1870,  p.  489.    (Hypodermic  injection.    Scarlet  rash.) 
"Medical  Times  and  Gazette,"  Aug.  27,  1864,  p.  238.    (One-eighth  of  a  grain.    JEt.  3.    Recovery.) 
"  Medical  Times  and  Gazette,"  May  25,  1872. 

"British  Medical  Journal,"  Jan.  21, 1865,  p.  68.     (Atropia  ointment  applied  after  a  blister.     15 
parts  of  sulphate  to  700  of  lard.    Death  in  two  hours.) 
"  British  Medical  Journal,"  Aug.  26,  1865,  p.  213.    (Ashburton  poisoning  case.) 
"  Association  Medical  Journal,"  Sept.  16,  1853,  p.  818. 
"  Pharmaceutical  Journal,"  May,  1862,  p.  583. 
"  Lancet,"  March  30,  1872,  p.  455. 

Capsicum  Fastigiatum. 
(Cayenne  Pepper.) 

The  dried  ripe  fruit  contains  about  4  per  cent,  of  a  crystallizable  alka- 
loid (capsicin),  associated  with  a  resin  and  volatile  oil.  The  alkaloid  is 
soluble  in  water,  alcohol,  ether,  and  oils. 

Cayenne  pepper  is  an  irritant  poison. 
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A  case  was  tried  at  the  C.  C.  C,  1864  (Reg.  v.  Stevens), where  Dr.  Letheby 
found  capsicum  in  the  stomach  of  a  child,  and  was  supposed  to  have  caused 
its  death.  It  had  been  administered  by  a  quack  doctor  (a  Coffinite).  An- 
other case  is  recorded  ("Lancet,"  July  29,  1871,  p.  175)  where  a  quack 
doctor's  pills,  containing  cayenne,  etc.,  proved  poisonous  to  a  woman  aged 
seventy-four  (see  "Lancet,"  June  22,  1850,  p.  766). 

Guinea  pepper  (grains  of  paradise),  it  may  be  remarked,  is  said  to  be 
poisonous,  and  common  black  pepper  (piperacese)  has  also  caused  death. 

Ca.se  of  Poisoning  by  Pepper. 

CASE  1.— "  Medical  Times,"  July  1, 1848,  p.  139  (Dr.  Ritter).  Male.  A  handful  of  common  pepper 
administered  at  night  in  a  glass  of  brandy,  for  diarrhoea. 

Symptoms. — Pain  and  vomiting  set  in  in  the  morning.  Collapse  and  great  pain  occurred  on  the 
second  day,  and  a  painful  swelling  in  the  right  iliac  region.  On  the  third  day  he  became  worse,  and 
died  in  the  evening. 

Result.— Death  on  the  third  day. 
*   Post-mortem. — No  post-mortem. 

Datura  Stramonium.     (Fig.  36.) 

(Stramonium  ;  Thorn-apple ;  Jamestown  Weed.) 

(Found  in  waste  places.) 

The  leaves  are  ovate,  of  a  dull-green  color,  large  and  smooth,  with  irregu- 
lar edges. 

Fig.  36. 


The  fruit  (the  thorn-apple)  is  about  the  size  of  a  walnut,  and  has  prickly 
coats. 

The  seeds  (8  to  1  grain  :  Guy)  are  of  a  brownish-black  color,  flattened, 
circular  or  kidney-shaped,  and  have  a  corrugated  surface.  They  are  bitter, 
and  without  smell  unless  bruised. 

All  parts  of  the  plant  are  poisonous,  but  specially  the  fruit  and  seeds. 
Even  the  vapor  from  the  flowers  (which  is  not  unpleasant)  is  said  to  act 
injuriously.  This  poisonous  action  is  due  to  the  presence  of  the  alkaloid 
daturia  which  exists  in  the  plant  as  a  malate.  In  all  forms  and  however 
applied,  the  alkaloid  acts  as  a  poison  ;  whilst  in  France  and  in  the  East  it 
has  often  been  given  to  facilitate  the  commission  of  other  crimes.  It  has 
been  recommended  in  medicine  (as  well  as  the  leaves  of  the  Datura  tatula) 
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for  smoking  with  or  without  tobacco  in  cases  of  asthma.     Its  action  me- 
dicinally is  very  similar  to  belladonna. 

Daturia  (C17H23NO). 

The  plant  contains  about  1.0  per  cent,  of  the  alkaloid.  Daturia  is  re- 
garded by  many  as  identical  with  atropia,  for  it  has  the  same  composi- 
tion, and  its  reactions  are  almost  identical.  The  crystals  are  quadrangular, 
and  are  very  bitter  and  acrid  to  taste. 

Ammonia  is  given  off  when  it  is  heated  with  caustic  alkalies.  It  is 
partially  soluble  in  water,  the  solution  having  an  alkaline  reaction.  It  is 
dissolved  by  nitric  and  hydrochloric  acids  without  change,  whilst  with 
sulphuric  acid  a  pale-rose  tint  solution  is  produced. 

Symptoms. 

The  symptoms  of  stramonium  poisoning  set  in  somewhat  sooner  than 
those  of  hyoscyamus  or  belladonna,  but  they  are  very  similar,  although 
somewhat  more  severe.  Ringing  in  the  ears,  dryness  of  the  throat,  and  a 
flushed  face,  are  early  symptoms.  The  pupils  are  always  widely  dilated. 
Delirium  of  a  violent  kind,  with  spectral  illusions,  double  visiou,  etc., 
comes  on  rapidly,  and  these  usually  end  in  an  intense  coma.  There  is 
often  paralysis  of  the  lower  extremities,  and  sometimes  irritation  of  the 
alimentary  canal.     A  scarlet  eruption  on  the  skin  has  been  observed. 

Most  of  the  cases  in  the  human  subject  recover. 

Death  has  been  caused  in  one  case  in  seven  hours,  and  in  another  in 
twenty -four. 

Experiments  on  Animals. 

These  prove  that  half  an  ounce  of  the  extract  will  kill  a  dog  in  twenty- 
four  hours  ;  a  quarter  of  an  ounce,  when  applied  to  a  wound,  in  six  hours, 
whilst  twenty  grains  will  prove  fatal  when  injected  into  a  vein.  The  dila- 
tation of  the  pupil  was  in  every  case  well  marked. 

Treatment. 

The  treatment  to  be  adopted  is  the  same  as  for  belladonna  poisoning. 
Emetics,  the  stomach-pump,  and  castor  oil,  must  be  oh iefly  relied  upon. 
In  all  these  cases,  if  the  face  is  much  flushed,  the  application  of  a  few 
leeches  to  the  temples  is  advisable. 

Post-mortem  Appearances. 

The  one  prominent  post-mortem  appearance,  and  the  only  one  worth 
recording,  is  the  congestion  of  the  brain  and  of  its  membranes.  It  may  be 
noticed  that  irritation  of  the  stomach  has  occasionally  been  found. 

Toxicolorjical  Analysis. 

In  conducting  a  toxicological  examination,  the  finding  of  parts  of  the 
plant  in  the  stomach  is  at  all  times  the  most  conclusive  evidence. 

The  alkaloid  is  very  difficult  to  extract  from  organic  liquids,  although 
it  is  worth  attempting,  by  a  process  similar  to  that  already  described 
(page  264). 
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Cases  of  Poisoning  with  Datura  Stramonium. 

CASE  1.—"  London  Medical  Gazette,"  vol.  xv,  p.  320  (Mr.  Duffin).    2Et.  2.     100  seeds. 

Symptoms. — In  one  hour  attempted  to  vomit,  and  seemed  as  if  intoxicated;  pupils  dilated;  after- 
wards furious  delirium  came  on,  with  spectral  illusions.  In  two  hours  and  a  half  could  not  swallow 
from  spasms  in  the  throat.  Coma,  tetanic  convulsions,  paralysis  of  bladder,  and  involuntary  stools 
afterwards  occurred. 

Result.—  Death  in  twenty-four  hours. 

Post-mortem. — Brain  healthy;  stomach  and  intestines  normal,  but  a  little  redness  was  noticed  in 
the  gullet  and  larynx  ;  blood  semi-coagulated. 

CASE  2.— "Christison,"  p.  844  (Dr.  Droste).    Decoction  of  125  seeds. 
Symptoms—  Delirium  in  fifteen  minutes;  coma. 
Result. —  Death  in  seven  hours. 

Post-mortem. — Redness  in  cardiac  end  of  stomach;  stomach  contained  pulpy  matters,  with  remains 
of  seeds  ;  heart  empty  and  brain  gorged. 

CASE  3. — "American  Medical  Times,"  1860,  vol.  i,  p.  22  (Dr.  Johnson).  Male:  ait.  7.  A  quantity  of 
the  green  seeds. 

Symptoms.—  Impaired  speech  and  staggering.  In  two  hours  and  a  half  the  pupils  were  dilated,  and 
there  was  total  blindness;  the  lower  extremities  became  powerless.  In  four  hours  and  a  half  there 
was  furious  delirium,  and  afterwaids  deafness  and  speechlessness. 

Result. — Recovery. 

CASE  4 — "American  Journal  of  Medical  Science,"  July,  1866  (Dr.  Evans).  Seven  children  (ages 
from  6  to  9)  each  swallowed  10  of  the  seeds. 

Symptoms. — In  all  the  children,  after  four  hours,  the  pupils  were  widely  dilated.  In  three,  this, 
with  difficulty  of  vision,  was  all  that  was  noticed  ;  but  in  the  other  four,  loss  of  power  in  the  limbs, 
with  delirium,  and  afterwards  coma  set  in.    All  recovered. 

Result. — Recovery. 

CASE  5. — "  Edinburgh  Medical  Commentaries,"  vol.  v,  p.  163  (Dr.  Fowler).  Female  :  child.  Siss. 
of  the  seeds. 

Symptoms. — Delirium  in  two  hours  ;  spectral  illusions;  intervals  of  sleep.  A  laxative  was  admin- 
istered. 

Result. — Recovery. 

CASE  6— "Christison,"  p.  843.    Child.    Dose  (?). 
Symptoms.— Redness  of  skin;  swelling  of  abdomen  ;  lockjaw. 
Result. — Recovery.  ' 

CASE  7. — "American  Journal  of  Medical  Science,"  April,  1864.     Seven  children  ate  some  seeds. 
Symptoms. — In  five  there  was  vomiting,  other  symptoms  being  slight.   In  the  other  two  cases  there 
was  no  vomiting,  but  wild  delirium  manifested  itself.    They  all  recovered. 
Result. — Recovery . 

CASE  8.—"  American  Medical  Monthly,"  Sept.  1856,  p.  220.    JEt.  4.    A  tablespoonful  of  seeds. 
Symptoms. — In  seven  hours  the  seeds  were  brought  away  by  vomiting  and  purging. 
Result. — Recovery. 

CASE  9. — "  American  Journal  of  Medical  Science,"  Jan.  1862,  p.  54.  Three  adults  swallowed  an 
alcoholic  decoction  of  stramonium  seeds. 

Symptoms. — In  two  coma,  staggering,  and  loss  of  voice  occurred  ;  faces  became  very  red,  pupils  very 
dilated.  In  the  third,  in  addition  to  ordinary  symptoms,  the  skin  assumed  a  scarlet  hue.  All  the 
cases  recovered. 

Result. — Recovery. 

CASE  10— "Lancet,"  May  31, 1851,  p.  599  (Mr.  Laurence).    Male  adult.    Seeds. 
Symptoms.— Insensible  to  sound  ;  pupils  very  dilated  ;  drunken  stupor  and  restlessness.    Recovered 
sensibility  in  three  days. 
Result. — Recovery. 

CASE  11.— "Medical  Times"   (Mr.  Stobo).    Male:aat,5.    Sj  of  the  seeds. 

Symptoms.—  Excitement  and  delirium  in  one  hour  ;  face  flushed  ;  pupils  dilated  ;  convulsions.    No 
paralysis.    (Stomach-pump  used.) 
Result. — Recovery. 

CASE  12.— "Christison,"  p.  843  (Dr.  Traill).  Male  adult.  Gr.  xx  of  the  extract  by  mistake  for  sar- 
saparilla. 

Symptoms.— Apparent  intoxication  ;  incessant  talking  ;  dilated  pupils.  (Vomiting  was  induced  by 
lemonade,  after  emetics  had  failed.) 

Result. — Recovery  in  twenty-four  hours. 

CASE  13. — "Christison,"  p.  843  (Kaauw  Boerhaave).    Female  adult.    Powder  given  to  procure 
abortion. 
Symptoms. — Convulsions;  tetanic  spasms ;  coma. 
Result. — Recovery. 
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CASE  14. — "  Christison,"  p.  844  (Bust's  Magazine).  Decoction  of  fruit  taken  in  mistake  for  thistle 
heads. 

Symptoms. — Spasmodic  closure  of  jaws  and  eyelids;  coma.    (Bloodletting.) 

Result. — Recovery. 

CASE  15.—"  Lancet,"  April  26,  1845,  p.  471  (Mr.  Spence).  Three  females  took  infusion  of  stramo- 
nium instead  of  horehound. 

Symptoms. — Appeared  stupid,  wild,  and  unable  to  speak  ;  pupils  dilated,  and  insensible;  conjunc- 
tiva; injected  ;  mouth  parched.  No  vomiting;  breathing  stertorous;  trembling  and  convulsive  move- 
ments of  hands  ;  rigidity  of  the  muscles  of  neck  and  back.    Two  cases  recovered;  the  third  was  fatal. 

Result. — Two  recovered  ;  one  died. 

See  also  the  following  Cases  of  Poisoning  by  Datura  Stramonium  : 

"  Annales  de  la  Societe  Medieo-Chirurgicale  de  Liege"  (M.  Kuboni).    Four  cases. 
"British  Medical  Journal,"  May  19,  1866,  p. 523. 


Hyoscyamus  Niger.     (Fig.  37.) 
(Hyoscyamus ;    Henbane.) 

There  are  several  species  of  hyoscyamus  that  are  said  to  be  poisonous, 
as  e.g.,  the  H.  albus  (with  which  it  is  reported  that  a  ship's  crew  was  once 
nearly  poisoned);    H  aureus;    H.  physaloides ;    H.   scopolia,  etc.      The 

H.  niger  is  the  only  species,  however,  of 
importance.  All  parts  of  the  plant  are 
poisonous,  and  may  act  injuriously  even 
when  used  merely  as  a  clyster  or  a  poul- 
tice. Its  energy,  however,  greatly  de- 
pends on  the  time  of  year  at  which  it  is 
gathered.  Its  specific  action  is  due  to 
the  presence  of  hyoscyamia,  probably  ex- 
isting in  the  plant  as  a  malate,  as  well  as 
of  a  peculiar  volatile  principle,  itself  an 
exceedingly  active  poison,  which  maybe 
extracted  from  the  plant  by  weak  acetic 
acid.  At  present,  however,  our  knowl- 
edge of  this  substance  is  very  imperfect. 
The  H.  niger  is  used  largely  in  medi- 
cine in  the  form  of  a  tincture  and  ex- 
tract (both  of  which  are  prepared  from 
the  leaves).  It  is  administered  as  a  seda- 
tive to  the  nervous  system. 

The  plant  has  a  strong  unpleasant  odor 
and  a  nauseous  acrid  taste,  but  both  the 
taste  and  smell  disappear  in  a  great  mea- 
sure when  the  plaut  is  dried. 
The  root  is  spindle-shaped,  and  has  been  mistaken  both  for  chicory  and 
parsnips. 

The  leaves  are  green,  oblong,  viscid,  hairy,  sessile,  and  surround  the 
stem. 

The  seeds  are  somewhat  oval,  aud  about  the  TVt,h  of  an  inch  in  diameter, 
hard,  brown,  and  small  (120  to  grain:  Guy)  having  little  projections  upon 
their  surfaces.     They  are  not  unlike  the  seeds  of  belladonna. 


Hyoscyamia. 

Hyoscyamia  was  first  obtained  from  hyoscyamus  by  Geiger  and  Hesse. 
It  has  an  acrid,  tobacco-like  taste,  and  is  insoluble  in  water,  but  is  soluble 
in  alcohol,  e.ther,  and  chloroform.  It  is  volatilized  at  a  heat  a  little  above 
that  of  boiling  water.     Given  internally  it  acts  as  a  violent  poison,  and 
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may  be  found  in  the  urine  a  very  short  time  after  its  administration  (Dr. 
Harley). 

Symptoms. 

The  symptoms  generally  come  on  somewhat  suddenly  in  from  a  few 
minutes  to  about  half  an  hour  after  the  poison  has  been  swallowed.  There 
is  usually  at  first  a  little  excitement,  with  giddiness  and  pains  in  the  head, 
the  face  becoming  flushed  and  the  pulse  rapid  and  full.  As  the  case  pro- 
gresses, laborious  breathing,  incoherence  in  conversation,  or  a  loss  of  power 
to  speak  will  be  noticed,  whilst  the  sight  becomes  either  indistinct,  or  per- 
verted, or  absolutely  destroyed.  In  the  more  advanced  state  of  the  case 
a  loss  of  power  in  the  legs,  with  shaking  of  the  limbs,  and  muscular  tetanic 
movements,  are  common  symptoms.  Two  effects,  however,  are  constant. 
They  are  (1)  dilated  pupils,  which  may  be  produced  even  by  the  applica- 
tion of  hyoscyamus  to  the  eye,  and  (2)  an  unmanageable  delirium,  gener- 
ally of  great  violence,  alternating  with  or  ending  in  coma. 

Other  occasional  symptoms  have  been  noticed,  viz.,  dryness  in  the  throat, 
vomiting  and  diarrhoea,  and  a  scarlet  eruption  of  the  skin. 

Both  the  seeds  and  the  root  have  proved  poisonous  in  periods  varying 
from  a  few  hours  to  some  days,  but  most  of  the  cases  recover. 

Experiments  on  Animals. 

The  experiments  on  animals  prove  hyoscyamus  to  be  a  pure  narcotic 
poison,  having  no  peculiar  local  action.  When  injected  into  the  veins  it 
is  far  more  intense  in  its  effects  than  when  swallowed.  The  post-mortem 
appearances  that  have  been  noticed  are  not  peculiar.  Six  drachms  of  the 
extract  proved  fatal  to  a  dog  in  two  and  a  quarter  hours,  and  three 
drachms  when  applied  to  a  wound  on  the  back  destroyed  life  in  four  hours. 

Treatment. 

The  treatment  to  be  adopted  is  the  same  as  that  for  belladonna  (page 
365).  It  has  been  stated  that  lemon-juice  is  useful,  but  it  is  difficult  to  see 
why  it  should  be  so. 

Post-mortem  Appearances. 

The  post-mortem  appearances  are  negative  ;  except  the  congestion  of 
the  brain  and  its  membranes.  Nothing  specially  to  be  noted  has  been 
observed  in  the  stomach  or  intestines. 

Toxicological  Analysis. 

In  a  toxicological  examination,  the  discovery  of  portions  of  the  leaves 
or  of  the  seeds  must  be  our  main  object.  The  isolation  of  the  alkaloid  is 
next  to  impossible,  but  the  obtaining  a  residue  which,  when  applied  to  the 
eye  of  a  cat  produces  dilatation,  would  be  important  evidence,  and  should 
always  be  attempted  in  such  cases. 

Cases  of  Poiso?ii?ig  with  Hyoscyamus. 

CASE  1. — "  Christison,"  p.  745  (M.  Choquet).  Two  adults.  Two  soldiers  ate  the  young  shoots 
dressed  as  a  salad  with  oil. 

Symptoms. — Soon  became  giddy;  pupils  dilated  ;  the  eyes  became  so  insensible  that  the  cornea  might 
be  touched  without  the  patient  winking  ;  insensibility  ;  paralysis  and  convulsions.  (Emetics  given) ; 
there  was  considerable  delirium  in  the  course  of  recovery.    They  were  both  well  in  two  days. 

Result. — Recovery. 
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CASE  2.—  Wilmeron  "The  Poisonous  Vegetables  of  Great  Britain,"  p.  3.  Six  adults.  Six  per- 
sons ate  the  roots  by  mistake  for  parsnips. 

Symptoms. — Delirium  in  all  six  cases.  One  woman  had  intense  coma,  and  died  in  the  course  of 
twenty-four  hours. 

Result. — Death  in  twenty-four  hours. 

CASE  ,'i. — "  Christison,"  p.  746  (Wibmer).  Female.  Hyoscyamus  leaves  applied  as  a  poultice  to 
the  abdomen  for  strangury  and  tympanitis. 

Symptoms. — Stupor;  dilated  pupils;  loss  of  speech. 

Result. — Recovery. 

CASE  4.— Pyl's  "  Neues  Magazin,"  vol.  ii,  3,  p.  100.    Two  boys  ate  some  seeds. 

Symptoms. — Both  were  attacked  with  convulsions  in  a  few  minutes;  and  one,  in  whom  vomiting 
could  not  be  induced  by  emetics,  died. 

Result.— Death. 

CASE  5.— "The  Lancet,"  July  5,  1873,  p.  8  (Mr.  White).  Female:  at.  34.  Sxj  of  the  tincture 
taken  in  mistake  for  black  draught. 

Symptoms. — In  ten  minutes  pricking  sensations  in  the  hands  and  legs  were  complained  of;  dryness 
in  throat,  giddiness,  and  delirium.  A  short  time  after  she  found  that  she  could  not  get  out  of  bed, 
the  power  and  sensibility  of  the  legs  being  destroyed;  face  swollen;  purple  rash  all  over  the  body, 
lasting  more  or  less  for  four  days.  In  four  hours  became  insensible ;  pupils  very  dilated  :  vision  very 
obscure;  in  twelve  hours  sickness  and  delirium;  in  twenty-eight  hoursshe  was  relieved,  but  troubled 
by  seeing  imaginary  objects.  Recovered.  Acquired  use  of  legs  in  six.  days;  but  for  a  long  time  the 
memory  was  much  affected.    (Tincture  of  galls,  milk,  and  effervescent  drinks  administered.) 

Result, — Recovery. 

See  also  the  following  Cases  of  Poisoning  by  Hyoscyamus: 

"  Annales  de  la  Societe  Medieo-Chirurgicale  de  Liege"  (Dr.  Danielli).    (Poisoning  by  the  berries.)] 
"British  Medical  Journal,"  May  19,  I860,  p.  522. 
"Medical  Gazette,"  vol.  47,  p.  640. 

Nicotiana  Tabacum. 
(Tobacco.) 

All  parts  of  the  plant  contain  an  alkaloid  (nicotin)  existing  in  combina- 
tion with  malic  and  citric  acids,  as  well  as  a  concrete  volatile  oil  called  to- 
bacco-camphor or  uicotianin.  However  the  tobacco  may  be  taken,  whether 
as  an  infusion  or  as  a  decoction,  or  by  smoking,  these  principles  are  con- 
sidered by  some  to  be  present. 

The  leaves  (the  part  of  chief  interest)  are  covered  with  numerous  short 
glandular  hairs.  They  have  very  little  smell  when  fresh,  but  when  dried 
the  odor  is  specially  developed. 

The  enema  tabaci  (gr.  xx  of  leaves  to  8  ozs.  of  water)  is  a  pharmaco- 
poeial  preparation. 

Nicotin  (C10HUN2). 
(Nicotia,  Nicotina,  Nicotylia,  Nicolytia.) 

This  body  was  examined  by  Vauqueliu  in  1809 ;  by  Posselt  and  Rei- 
mami  in  1828;  and  by  Orligassa  and  Barratt  in  1842. 

French  samples  of  tobacco  contain  about  7  to  8  per  cent,  of  nicotin; 
Virginia  and  Kentucky  tobacco  contain  from  6  to  7  per  cent.;  whilst 
Havana  tobacco  does  not  contain  more  than  2  per  cent.      (Schloesing.) 

Nicotin  is  a  colorless,  transparent,  volatile  liquid  alkaloid  like  conia. 
It  becomes  in  time  of  an  amber  tint,  and  eventually  changes  to  a  resinoid 
mass.  It  has  a  pungent  acrid  taste,  but  not  an  unpleasant  odor  unless  it 
be  very  old,  when  it  seriously  affects  the  nose  and  eyes  if  applied  to  them. 
It  produces  a  greasy  green  volatile  stain  when  dropped  on  white  filter- 
paper  (conia  gives  a  pink  stain).  It  has  a  sp.  gr.  of  1.048,  the  vapor 
having  a  density  of  5.607.  It  distils  at  146°  C.  (295°  F.),  and  boils  at 
243.3°  C.  (470°  F),  undergoing  a  slight  decomposition  if  distilled  in  air, 
but  not  when  distilled  in  hydrogen.  It  burns  with  a  white  smoky  flame. 
It  is  one  of  the  most  rapid  and  deadly  poisons  known. 
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It  is  soluble  in  water,  alcohol,  ether,  chloroform,  turpentine,  and  in  the 
fixed  oils.     Both  chloroform  and  ether  extract  it  from  its  aqueous  solutions. 

Its  solution  in  water  is  alkaline,  and  it  has  the  peculiar  odor  and  taste 
of  the  poison. 

It  forms  crystallizable  salts  with  acids.  They  have  no  smell,  but  retain 
the  peculiar  taste  of  the  alkaloid.  They  are  generally  soluble  in  alcohol 
and  water,  but  are  insoluble  in  ether.  On  the  addition  of  the  fixed  alkalies 
the  salts  are  decomposed,  when  the  alkaloid  may  be  taken  up  either  by 
chloroform  or  by  ether,  or  if  the  solution  be  distilled  it  will  pass  over 
together  with  ammonia.  If  the  separation  of  the  ammonia  from  the  nico- 
tin  be  desired,  neutralize  the  alkaline  distillate  with  oxalic  acid,  evaporate 
to  dryness,  and  treat  the  residue  with  alcohol,  which  will  dissolve  the 
oxalate  of  nicotin,  but  not  the  oxalate  of  ammonia. 

Tests  for  Nicotin. 

1.  If  exposed  to  the  action  of  the  vapor  of  hydrochloric  or  of  nitric  acids 
slight  white  fumes  are  produced,  but  they  are  very  much  less  intense  than 
those  developed  when  conia  is  similarly  treated.  No  crystals  whatsoever 
are  formed.  The  experiment  is  best  performed  by  inverting  a  watch-glass, 
having  a  drop  of  acid  upon  it,  over  a  second  watch-glass  containing  a  drop 
of  the  alkaloid. 

2.  Treated  directly  with  strong  hydrochloric  acid  distinct  crystals  will  be 
formed. 

3.  With  nitric  acid  it  changes  to  a  thick  reddish  liquid. 

4.  With  sulphuric  acid  in  the  cold  no  change  is  produced,  but  if  the 
mixture  be  heated  it  becomes  brown. 

5.  Perchloride  of  platinum  (as  with  ammonia)  gives  with  aqueous  solu- 
tions a  yellowish  crystalline  precipitate  of  the  double  chloride  of  platinum 
and  nicotin,  which  is  soluble  in  hydrochloric  acid.  (Xo  precipitate  is 
produced  with  conia.) 

6.  Corrosive  sublimate  gives  a  white  crystalline  precipitate,  changing  to 
yellow,  soluble  in  hydrochloric  and  in  acetic  acids. 

This  is  a  very  delicate  test ;  but  note— 

(a)  Corrosive  sublimate  gives  a  precipitate  with  most  alkaloids,  but 
such  precipitate  is  almost  invariably  amorphous. 

(/?)  The  precipitate  given  with  strychnia  is  crystalline,  but  it  is  almost 
insoluble  in  acetic  acid. 

7.  Arsenio-nitrate  of  silver  gives  a  yellow  precipitate. 

(X.B. — The  reactions  of  the  last  three  tests  with  ammonia  are  identical 
with  those  with  nicotin.  In  order  to  distinguish  ammonia  from 
nicotin  the  odor  must  be  our  chief  guide.) 

8.  Tannic  acid  gives  a  white  amorphous  precipitate.  (Tannic  acid  pro- 
duces merely  a  red  color  with  ammonia.) 

9.  Carbazotic  acid  gives  a  yellow  precipitate. 

10.  Perchloride  of  gold  gives  a  yellow  amorphous  precipitate,  insoluble 
in  acetic  and  hydrochloric  acids,  but  soluble  in  caustic  alkalies. 

11.  Iodine  in  iodide  of  potassium  gives  an  amorphous  reddish-brown- 
precipitate,  soluble  in  alcohol  and  in  potash.  (No  precipitate  is  given 
with  ammonia.) 

Experiments  on  Animals. 

The  experiments  on  animals  are  important,  and  we  have  stated  them. 
in  a  tabular  form.     The  whole  subject  was  investigated  with  great  care 
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by  a  committee  of  the  Paris  Academy  of  Medicine  in  1845.  We  would 
note — 

1.  That  the  symptoms  produced  in  the  herbivora,  however  the  poison  be 
administered,  are  different  and  less  energetic  than  those  produced  in  the 
carnivora. 

2.  That  tobacco  has  no  effect  when  applied  directly  to  the  brain  or  to 
the  nerves. 

3.  That  the  usually  observed  symptoms  are  almost  immediate  disorder 
of  the  respiration,  loss  of  muscular  power,  tremors,  vomiting,  stupor,  aud 
convulsions. 

4.  Mr.  Blake  holds  that  tobacco  has  no  direct  action,  but  only  an  indi- 
rect action,  on  the  heart,  by  obstructing  the  capillary  pulmonic  circula- 
tion.    He  states — (1)  that  labored  respiration  precedes  cardiac  depression ; 

(2)  that  the  forcible  action  of  the  heart  may  return  after  it  has  ceased; 

(3)  that  its  contractility  may  continue  after  death.  Sir  B.  Brodie,  on  the 
contrary,  held  that  tobacco  has  a  direct  action  on  the  heart,  through  the 
nervous  system. 


Dose. 

Animal. 

How  given. 

Symptoms. 

Result. 

Authority. 

1.  5vss.  of  rap- 

Dog. 

Stomach ; 

Nausea,  giddiness,  stupor, 

Death  in  9 

Orfila. 

pee. 

gullet  tied. 

aud  muscular  twitching. 

hours. 

2.  5ij  and  15  grs. 

Dog. 

Wound. 

Death  in  1 

Orfila. 

of  rappee. 

hour. 

3.  10  grs.  in  in- 

? 

Mouth. 

In  ten  seconds   laborious 

Recovery. 

Blake. 

fusion. 

breathing  came  on  ;  in 
twenty   seconds  the   ac- 
tion of  the  heart  ceased, 
but  afterwards  returned, 
and    became    excessive ; 
no  convulsions  or  loss  of 
sensibility. 

4.  40  grs.  in  in- 

1 

Mouth. 

Similar  to  last  case. 

Recovery. 

Blake. 

fusion. 

5.  5iij   in   infu- 

•> 

Mouth. 

Similar  to  last,  except  that 

Death  in  2 

Blake. 

sion. 

there  were  convulsions, 
and  that  the  heart  acted 
for  some  time  after  res- 
piration had  ceased. 

minutes. 

6.  Infusion, 4  oz. 

•> 

Injected  into 

Heart   was   paralyzed;    in 

Death  in  10 

Brodie. 

anus. 

the     post-mortem      the 
blood  in  the  aorta  was 
found  to  be  arterial. 

minutes. 

7.  TTLij  of  nico- 

Dog. 

Injected  into 

Death  in  90 

Blake. 

tiu. 

jugular  vein. 

seconds. 

8.  1  drop  of  ni- 

Cat. 

Mouth. 

Immediate  prostration,  fol- 

Death in  78 

Wormley. 

cotin. 

lowed  by  convulsions. 

seconds. 

9.  1  drop  of  ni- 

Cat. 

On  tongue. 

Extreme     prostration     in 

Death  in  '2\ 

Wormley. 

cotin. 

ten   seconds,   then    con- 
vulsions; micturition. 

minutes. 

10.  1  drop  of  ni- 

Cat. 

Mouth. 

Loss  of  power   in   twelve 

Death  in  75 

Wormley. 

cotin. 

seconds,    then    convul- 
sions. 

seconds. 

11.  1  drop  of  ni- 

Rabbit. 

Mouth. 

Loss  of  power  in   fifteen 

Death  in  3J 

Taylor. 

cotiu. 

seconds;       convulsions; 
opisthotonos ;  frothy  mu- 
cus    came      from      the 
mouth;  poison  found  in 
the  contents  of  the  stom- 
ach ;   in   the   blood,  aud 
in  the  soft  parts  of  the 
mouth   and   throat,   but 
not  in   the  liver,  lungs, 
or  heart. 

minutes. 

Symptoms,  Dose,  etc. 

Tobacco  may  be  regarded  as  essentially  a  powerful  sedative. 

There  is  in  the  first  instance  giddiness  and  confusion,  with  tremblings 
of  the  limbs,  considerable  faintness  and  depression,  anxiety  of  countenance, 
and  cold  sweats.     Often  there  is  sickness  and  sometimes  purging,  with 
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violent  abdominal  pains.  The  pulse  gradually  becomes  very  weak,  quiver- 
ing, and  almost  imperceptible,  the  breathing  more  and  more  difficult,  the 
vision  impaired,  whilst  paralysis  more  or  less  complete,  and  convulsions 
more  or  less  severe,  usher  in  death. 

As  to  the  pupil  there  is  some  discrepancy  in  the  records.  Taylor  says 
it  is  dilated  ;  Pereira,  contracted  ;  Wharton  and  Stille,  natural.  Our  own 
observations,  with  one  exception,  coincide  with  those  of  Dr.  Taylor. 

The  symptoms  begin  quickly,  and  terminate  rapidly.  Death  has  oc- 
curred in  fifteen  minutes  with  tobacco,  and  in  three  minutes  with  nicotin. 
An  injection  containing  in  one  case  only  half  a  drachm  and  in  a  second 
case  a  drachm  of  tobacco  has  proved  fatal,  as  well  as  the  external  appli- 
cation of  a  decoction  for  a  skin  disease.  Bad  symptoms  have  been  pro- 
duced when  tobacco  leaves  have  been  applied  to  ulcers  or  even  to  the  sound 
skin.  Recovery,  on  the  other  hand,  is  recorded  after  injections  of  half  an 
ounce  of  snuff  and  an  infusion  of  five  leaves. 

Treatment. 

Vomiting  must  be  produced  as  soon  as  possible  with  emetics,  or  else  the 
stomach-pump  should  be  used,  injecting  at  the  same  time  a  quantity  of 
animal  charcoal  into  the  stomach.  Afterwards  allay  pain  with  opium, 
and  preserve  power  with  stimulants. 

Post-mortem  Appearances. 

These  are  not  very  characteristic.  The  stomach  is  generally  found 
congested,  the  heart  empty,  and  the  vessels  of  the  brain,  liver,  and  lungs 
engorged  with  black  blood.  The  blood  is  usually  black  and  treacly,  but 
liquid.     Nicotin  should  be  looked  for  in  the  stomach,  liver,  and  lungs. 

Smoking. 

In  all  forms  tobacco  is  a  poison.  Excessive  smoking  has  proved  fatal, 
as  in  the  cases  recorded  by  Gmelin,  where  two  men  smoked,  seventeen  and 
eighteen  pipes  respectively  at  one  sitting.  Mr.  Smith  of  Sheffield  records 
two  cases  of  paralysis  of  the  portio  dura  caused  by  hard  smoking.  Dr. 
Chapman  gives  illustrations  of  dyspepsia  and  extreme  nervous  symptoms 
resulting  from  it  ("Lancet,"  March  8,  1845,  p.  266).  No  doubt  smoking 
may  be  valuable  from  its  soothing  action  when  used  in  moderation,  but  in 
excess  there  can  be  no  question  that  it  will  produce  a  train  of  miserable 
symptoms.  Even  blindness  has  been  stated  to  have  been  occasioned  by 
it.  (Tobacco  Amaurosis.)  [For  further  details  respecting  smoking  see 
"  Dobell  on  Diet,"  6th  edit.,  p.  36,  and  for  some  account  of  the  effects  of 
tobacco  smoke  on  boys,  see  Dr.  Decaisne,  "  British  Medical  Journal," 
Sept.  26,  1868,  p.  341.]  What  is  the  active  agent  in  tobacco  smoke? 
Some  have  regarded  it  as  a  product  of  the  decomposition  of  the  nicotin, 
and  not  the  nicotin  itself,  the  presence  of  which  in  smoke  has  been  ques- 
tioned. Others  have  imagined  that  the  injurious  effects  are  due  to  such 
vapors  as  sulphide  and  cyanide  of  ammonia,  which  are  said  to  be  always 
present  more  or  less  in  tobacco  smoke  (Vogel). 

There  is  considerable  doubt,  however,  whether  nicotin  is  present  or  not 
in  tobacco  smoke.  Vohl  and  Eulenberg  failed  to  find  it,  even  when  the 
tobacco  used  contained  as  much  as  4  per  cent.  The  gases  that  were  given 
off,  according  to  their  analysis,  consisted  of  oxygen,  nitrogen,  marsh  gas, 
carbonic  acid,  and  sulphuretted  hydrogen,  together  with  various  bases, 
but  not  a  trace  of  nicotin.  They  believe  that  the  evil  effects  of  smoking 
are  due  to  the    pyridin  (C5H5N)  bases,  whilst  they  consider  that  some 
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observers  have  confounded  parvolin  (C9H13N)  with  nicotin,  and  thus 
erroneously  asserted  the  existence  of  the  latter.  The  physiological  action 
of  both  parvolin  and  pyridin,  seem  to  be  very  similar  to  that  of  nicotin 
(Vrtljhrsschrft.  f.  Gericht.  Med.,  N.  F.,  xiv,  p.  249). 

Ou  the  other  hand,  Heubel  of  Kiew  has  come  to  entirely  different  con- 
clusions.    He  asserts : 

1.  That  nicotin  is  present  in  tobacco  smoke  mainly  as  a  salt  of  the 
alkaloid,  and  more  especially  if  the  combustion  be  not  over  rapid. 

2.  That  nicotin  exists  in  tobacco  as  a  stable  salt  of  the  alkaloid. 

3.  That  the  nicotin  derived  from  the  smoke  of  a  single  cigar  is  suffi- 
cient to  produce  convulsions,  paralysis,  and  death  in  a  frog.  (Central- 
blatt,  Oct.  5,  1872.) 

Snuff  has  caused  death,  as  in  the  case  of  the  French  poet  Santeuil,  who 
died  from  its  administration  by  way  of  joke.  The  external  application  of 
tobacco  has  proved  injurious,  whilst  even  sleeping  amongst  bales  of  tobacco 
leaves  has  been  recorded  as  having  produced  symptoms  of  poisoning. 

Action  of  Tobacco  Manufacture  on  Workpeople. 

From  a  sanitary  point  of  view  it  is  important  to  note  the  action  of 
tobacco  manufacture  upon  the  workpeople.  This  was  a  matter  of  careful 
investigation  in  1845  by  the  Paris  Academy  of  Medicine,  and  the  follow- 
ing were  the  results  of  the  inquiry:  That  on  the  first  admission  of  a 
workman  to  the  manufactory,  certain  symptoms,  such  as  headache,  nausea, 
and  often  diarrhoea,  are  set  up,  but  that  these  pass  away  as  a  rule  in  from 
eight  to  fifteen  days.  Women  suffer  more  than  men.  When  the  work- 
people get  acclimatized  they  are  rarely  afterwards  troubled,  and  are  said 
to  have  a  singular  immunity  from  phthisis,  intermittent  fever,  dysentery, 
scabies,  and  neuralgia.  A  peculiar  grayish  tinge  of  skin  is  said  to  be 
noticeable  in  those  that  have  been  at  work  for  at  least  two  years.  This 
proves  some  distinct  change  to  be  going  on  in  the  system.  No  nicotin 
was  discovered  on  analysis  either  in  the  urine  or  in  the  blood  of  the  work- 
people. It  was  found  that  the  tobacco  emanations  killed  a  rose  tree  that 
was  placed  in  the  workroom. 

Lastly,  it  was  noticed  that  in  some  cases  (but  they  were  quite  excep- 
tional) time  did  not  overcome  the  bad  symptoms  induced  in  the  first 
instance. 

Toxlcological  Analysis. 

In  a  toxicological  examination,  look  carefully  with  a  lens  for  pieces  of 
tobacco,  and  examine  them  under  the  microscope.  They  are  peculiar 
from  the  hairs  found  on  them. 

The  process  recommended  for  recovering  conia  may  be  adopted  for 
nicotin  (page  392). 

The  following  process  also  gives  satisfactory  results :  Digest  the  organic 
liquid  with  water  acidulated  with  acetic  acid,  filter,  and  treat  the  filtrate 
with  acetate  of  lead.  Again  filter,  and  throw  down  the  excess  of  lead 
with  sulphuretted  hydrogen,  filtering  off  the  lead  sulphide  formed.  Then 
treat  the  filtrate  with  caustic  potash,  pour  off  the  clear  supernatant  liquid, 
and  distil,  when  a  fluid  having  the  odor  and  reactious  of  nicotin  will  be 
obtained.  The  residuum  too  in  the  retort  probably  contains  portions  of 
the  poison. 

Never  neglect  to  try  the  action  of  the  residues  on  small  birds,  or  if  there 
is  sufficient,  on  a  rabbit. 
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Cases  of  Poisoning  with  Tobacco. 

CASE  1. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  393.  iEt.  10  weeks.  Apiece  of  tobacco 
placed  in  the  mouth  of  an  infant  whilst  it  was  asleep. 

Result. — Death  on  second  day. 

CASE  2. — "  Journal  de  Chimie  Medicale,"  1839,  p.  329.  Female.  Decoction  of  five  leaves  used  as 
injection. 

Symptoms.— Immediate  colic  and  giddiness;  nausea  and  syncope;  difficult  breathing;  slow  pulse; 
dilated  pupils;  suppressed  urine. 

Result. — Recovery. 

CASE  3. — "  Edinburgh  Medical  and  Surgical  Journal,"  vol.  ix,  p.  159.  Sij  in  8  ozs.  of  water,  used 
as  injection. 

Symptoms. — Convulsions. 

Result. — Death. 

CASE  4.— "Journal  de  Chimie  Medicale,"  1839,  p.  328  (M.  Caillard).    Half  oz.  of  snuff. 

Symptoms. — Vomiting,  incoherence,  dilated  pupils. 

Result. — Recovery. 

CASE  5. — "Christison,"  p.  S50  (Dr.  Ogston).    Male:  old.    (?)  Tobacco  given  in  rum  and  whisky. 

Symptoms. — Found  after  one  hour  insensible,  and  soon  afterwards  died. 

Result. — Death. 

Post-mortem. — Blood  everywhere  fluid  ;  tobacco  found  in  the  stomach. 

CASE  6. — "  Christison,"  p.  849  (Dr.  Grahl,  of  Hamburg),  gj  boiled  for  15  minutes  in  water,  and  the 
decoction  used  as  a  clyster. 

Symptoms. — In  two  minutes  vomiting,  convulsions,  and  stertorous  breathing  set  in.    Death. 

Result. — Death  in  three-quarters  of  an  hour. 

Post-mortem. — Lividity  of  the  back,  lips  pale,  joints  flexible ;  stomach  natural,  heart  entirely  empty. 

CASE  7. — "  American  Journal  of  Medical  Science,"  Jan.  1865,  p.  268.  Male  :  adult.  A  decoction 
applied  externally  for  skin  disease. 

Symptoms. — Usual  symptoms.    Death. 

Result. — Death  in  three  hours. 

CASE  8.—"  London  Medical  Gazette,"  1839-40,  vol.  i,  p.  561,  "  Christison,"  p.  848.  Child.  A  decoc- 
tion used  for  ringworm. 

Symptoms. — Giddiness,  vomiting,  and  fainting. 

Result. — Death. 

CASE  9.— "Gazette  Med.  de  Paris,"  Nov.  1840,  p. 763  (M.  Taorgust).  Male:  Eet.  55.  gij  of  tobacco 
as  an  injection. 

Symptoms. — Stupor,  pain;  convulsions  in  seven  or  eight  minutes;  laborious  breathing  succeeded, 
and  then  coma  and  death. 

Result. — Death  in  eighteen  minutes. 

CASE  10. — Beck's  "  Medical  Jurisprudence,"  vol.  ii,  p.  878.  Female  :  adult.  Enema  used  for  worms. 

Symptoms. — Convulsions.     Death. 

Result. — Death  in  fifteen  minutes. 

CASE  11.— Stille's  "Materia  Medica,!'  vol.ii,  p.  298  (Mr.  Skae).  Male:  adult.  Took  a  large  mouthful. 

Symptoms.— Insensibility,  contracted  pupils,  weak  pulse  ;  afterwards  convulsions,  dilated  pupils, 
vomiting,  purging,  and  death  by  syncope. 

Result. — Death. 

CASE  12.— Pereira's  "  Materia  Medica,"  vol.  ii,  p.  494.    Injection  of  5ss.  of  tobacco. 

Result. — Death. 

CASE  13. — "  Christison."     Sj  as  injection. 

Result. — Death  in  thirty-five  minutes. 

CASE  14.—"  Lancet,"  Nov.  4, 1871,  663  (Dr.  Allan).  Female :  set.  48.  Leaves  applied  to  ulcers  on 
the  leg. 

Symptoms.— Sickness,  cramps,  prostration,  dimness  of  vision,  and  numbness  ;  sleepiness,  and  irregu- 
larity of  heart  set  in  on  the  third  day.    Recovery  in  a  week. 

Result. — Recovery. 

CASE  15.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  393  (Dr.  Nanias).  Male.  Covered  his  body 
with  tobacco  leaves  to  defraud  revenue. 

Symptoms.— Poisonous  effects  were  produced  as  soon  as  the  perspiration  had  moistened  the  leaves. 

Result. — Recovery. 

NICOTIN. 

CASE  16.— Orfila's  "  Toxicologic,"  vol.  ii,  p.  498  (case  of  Count  de  Bocarme).  Quantity  (?).  Forci- 
bly administered  by  the  Count  and  his  wife  to  Gustave  Fougnies. 

Result. — Death  in  five  minutes.  • 

Post-mortem.— Nicotin  found  in  mouth,  throat,  stomach,  liver,  and  spleen  ;  tongue  swollen,  epithe- 
lium detached;  stomach  intensely  congested,  lungs  gorged,  heart  normal,  blood  not  coagulated. 
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CASE  17.— Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  393.    Male  :  adult.    Quantity  (?). 

Symptoms. — Died  in  a  very  short  time.  No  convulsions,  but  heaved  a  deep  sigh  as  he  expired  ; 
seemed  to  he  insensible  directly  he  had  taken  it. 

Result. — Death  in  three  to  five  minutes. 

Post-mortem. — Eyes  staring;  lividity  about  the  neck;  membranes  of  the  brain  filled  with  dark  -col- 
ored blood  ;  lungs  engorged;  heart  empty,  except  the  left  auricle,  which  contained  dark-colored 
blood;  stomach  intensely  congested,  but  had  no  peculiar  odor;  liver  congested;  blood  generally 
black  and  liquid;  nicotin  found  in  thecoutents  of  the  stomach. 

See  also  the  following  Cases  of  Tobacco  Poisoning : 

"British  Medical  Journal,"  Nov.  1,  1873,  p.  520.     (Death  from  chewing  tobacco.) 

"Lancet,"  1866  (?).    (Half  oz.  put  intonaouth  at  one  time.     Death  in  three  days.  Male:  vet.  29.) 

"  Medical  Times  and  Gazette,"  Dec.  23,  1865,  p.  698.    (Death  from  chewing  tobacco.) 

"  Nov.  19,  1864,  p.  559.    (Death  from  chewing  Limerick  roll  tobacco.) 

"  Medical  Times,"  Jan.  24,  1845,  p.  326.    (Bad  effects  of  a  tobacco  enema  in  a  child,  aet.  i1/^.) 

Solarium  Dulcamara. 
(Woody  Nightshade — Bitter  Sweet.) 

This  plant  is  very  common  in  hedges  and  on  the  roadside.  It  flowers 
in  June.  The  floivers  are  purple  with  yellow  stamens,  and  the  berries  are 
bright-red.  The  red  berries  of  the  &  dulcamara  are  not  so  poisonous  as 
the  black  berries  of  the  S.  nigrum.  The  active  principle  of  the  plant  is 
solanin. 

M.  Duval  (so  it  is  stated)  gave  180  berries  as  well  as  4  ozs.  of  the  extract 
to  dogs  without  their  producing  any  effect.  He  also  cites  a  case  in  the 
human  subject  where  §iv  of  the  extract  was  taken  in  two  doses,  but  with- 
out serious  results. 

Chevallier  records  a  case  where  sleep  was  produced  as  the  result  of  a 
person  carrying  a  bundle  of  the  woody  nightshade  on  his  head. 

The  discordant  results  of  these  experiments,  and  the  widely  different  ef- 
fects that  resulted  in  the  cases  of  poisoning  recorded  by  the  drug,  are  to  be 
explained  by  the  varying  activity  of  the  plant  at  varying  seasons  and 
times. 

Death  is  recorded  to  have  been  produced  by  two  berries  in  a  child  four 
years  old.  Vomiting,  purging,  and  convulsions  seem  to  be  the  ordinary 
symptoms. 

Solanum  Tuberosum. 

(Potato.) 

This  plant  has  produced  serious  effects. 
Its  active  principle  is  solanin. 

Solanum  Nigrum. 
(Black  or  Garden  Nightshade.) 

This  is  an  annual  plant  found  in  gardens.  The  flowers  are  white  and 
the  berries  black.     Its  active  principle  is  solanin. 

The  leaves  and  berries  have  both  proved  fatal  to  children  in  the  course 
of  about  twelve  hours.  The  ordinary  symptoms  produced  were  pain,  di- 
lated pupils,  with  delirium  and  convulsions  of  a  tetanic  nature. 

Other  varieties  of  the  Solanum  have  also  proved  poisonous,  as  e.  g.,  the 
S.  fuscatum,  fifteen  berries  of  which  have  produced  serious  effects,  and  the 
S.  mammosum. 

The  active  principle  in  each  case  is  solanin. 
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Solanin. 
(Solania)  C43H70NOl6. 

Solanin  constitutes  the  active  principle  of  the  preceding  plants.  It  is 
found  as  a  white  or  a  yellowish-white  powder,  without  smell,  having  a 
bitter  acrid  taste,  and  crystallizing  in  needle  like  tufts. 

It  is  soluble  in  water  (1  in  1750),  in  benzol  (1  in  8400),  in  ether  (1  in 
9000),  in  chloroform  (1  in  50,000),  and  in  amylic  alcohol  (1  in  1060). 

It  is  readily  soluble  in  alcohol  as  well  as  in  dilute  acids,  with  which  it 
forms  salts. 

The  salts  of  solanin  are  soluble  in  water,  but  are  insoluble  in  chloro- 
form or  ether. 

If  heated  upon  porcelain,  solanin  first  discolors,  and  then  fuses  (216° 
C),  when  dense  white  vapors  are  given  off  which  have  an  agreeable  odor, 
whilst  an  abundant  carbonaceous  deposit  is  left  behind. 

Cold  sulphuric  acid  changes  it  to  an  orange-yellow,  and  then  dissolves  it, 
the  solution  becoming  brown. 

Nitric  acid  dissolves  it,  the  solution  being  first  colorless,  and  afterwards 
changing  to  a  rose-red  tint. 

Hydrochloric  acid  dissolves  it  without  change  of  color. 

Heated  with  dilute  sulphuric  acid  it  is  changed  into  grape-sugar,  a  new 
alkaloid  being  formed  called  solanidin. 

Symptoms,  Treatment,  etc. 

The  symptoms  produced  by  the  preceding  plants  and  by  their  alkaloid 
are  thirst,  intestinal  irritation  as  evidenced  by  pain,  nausea,  vomiting,  and 
purging,  and  also  severe  nervous  symptoms,  such  as  convulsions,  extreme 
and  violent  delirium,  tetanic  cramps,  and  coma. 

We  have  no  record  of  any  special  post-mortem  appearances. 

The  treatment  is  to  get  rid  of  the  poison  by  emetics  and  by  the  stomach- 
pump.  Strong  tea  and  coffee  are  advisable,  and  it  may  be  necessary  to  give 
stimulants  freely. 

Experiments  on  Animals. 

The  experiments  made  on  animals  with  solanin  are  few  and  unsatisfac- 
tory. Otto's  experiments  on  rabbits  prove  that  1  to  3  grains  constitute  a 
poisonous  dose.  Schroff  (Stille's  Mat.  Med.,  i,  763)  administered  doses 
varying  from  the  -g^th  of  a  grain  to  3  grains  to  healthy  persons.  The  pu- 
pils were  not  altered.  There  was  giddiness,  a  great  desire  but  an  inability 
to  sleep,  nausea,  an  irritability  of  the  skin,  with  difficult  breathing  and 
numbness  of  the  legs. 

Tests. 

1.  Sulphuric  acid  gives  an  orange-yellow  precipitate,  which  when  dis- 
solved forms  a  yellow  solution,  becoming  ultimately  purple  (solanidin). 

2.  The  alkalies  and  the  alkaline  carbonates  give  with  the  salts  of  solanin 
a  colorless  gelatinous  precipitate  of  the  alkaloid. 

3.  Iodine  in  iodide  of  potassium  gives  with  the  salts  of  solanin  an  orange- 
brown  precipitate,  insoluble  in  dilute  acids. 

4.  Chromate  of  potash  gives  a  yellow  precipitate,  which  is  soluble  when 
the  liquid  is  treated  with  a  few  drops  of  sulphuric  acid,  the  solution  be- 
coming blue. 
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Cases  of  Poisoning  with  the  varieties  of  Solarium. 

(I.)  SOLANUM  DULCAMARA. 

CASE  1. — "Lancet,"  June  28,  1856,  p.  715.    Male:  set.  4.    Ate  two  of  the  berries. 
Symptoms, — In  fifteen  hours  purging  and  vomiting.    Convulsions,  alternating  with  coma.    Death 
in  convulsions  at  the  end  of  thirty-two  hours. 
Result. — Death  in  thirty-two  hours. 

CASE  2.—"  Lancet,"  June  28,  1856,  p.  715.    Female:  set.  6.    Sister  of  above,  ate  only  one  berry. 
Symptoms. — Purging  and  sickness.    Recovered. 
Result. — Recovery. 

CASE  3.— "Lancet,"  June  28,  1856,  p.  715.    Female:  set.  8.    Ate  two  berries. 
Symptoms. — No  marked  symptoms. 
Result. — Recovery. 

CASE  4.— Beck's  "  Medical  Jurisprudence,"  vol.  ii,  p.  825.    Several  children  ate  the  berries. 
Symptoms. — All  suffered  severely.    In  one  there  was  salivation.    All  recovered. 
Result. — Recovery. 

(II.)  SOLANUM    NIGRUM. 

CASE  5. — "  Guy,"  p.  517  (from  Tardieu).    Two  children  :  set.  3%  years.    Ate  the  leaves. 

Symptoms. — In  one  or  two  hours  pain,  nausea  without  vomiting,  and  delirium  set  in.  One  child 
died  in  about  twelve  hours.  The  delirium  became  excessive,  with  convulsions  ;  dilated  pupils;  coma. 
The  other  child  recovered  in  twenty-four  hours,  after  severe  symptoms.  In  this  case  also  the  pupils 
were  fully  dilated. 

Result. — (1)  Death  in  twelve  hours.    (2)  Recovery. 

CASE  6.— Orfila's  "  Toxicologic,"  1852,  vol.  i,  p.  313.    Three  children  ate  the  berries. 

Symptoms. — They  all  had  severe  symptoms.  One  child  died  in  twelve  hours,  with  tetanic  convul- 
sions. The  other  two  children  recovered  for  a  time,  but  had  a  relapse,  and  died.  The  vomit  was 
green  ;  pupils  dilated  ;  convulsions,  with  tetanic  stiffness  of  the  limbs. 

Result. — Death. 

CASE  7.—"  Medical  Gazette,"  vol.  xlvi,  p.  548. 


(III.)  SOLANUM    TUBEROSUM. 

CASE  8. — "  British  Medical  Journal,"   1859,  p.  719  (Mr.  Morris).    Female :  set.  14.    Ate  the  berries. 

Symptoms. — Jactitation,  cold  perspirations,  skin  livid,  respiration  hurried,  pulse  quick,  teeth, 
closed,  but  a  constant  spitting  of  a  thick  phlegm  ;  loss  of  speech  ;  great  restlessness.  Death  on  second 
day. 

Result. — Death. 

CASE  9.— "Christison,"  p.  749  ;  "Journal  deChimie  Medicale,"  1837,  p.  130. 

Symptoms, — A  family  of  four  had  serious  narcotic  symptoms  produced  by  eating  potatoes  which 
had  commenced  to  germinate  and  shrivel.  The  father  seemed  at  first  intoxicated,  then  comatose. 
The  mother  and  two  children  had  convulsions  and  then  coma.  In  all  four  there  was  vomiting.  Re- 
covered in  two  hours. 

Result. — Recovery. 


32.  THYMELACE^. 

Daphne  Mezereum.     (Fig.  38.) 

(Mezereon.) 

Mezereon  is  a  garden  shrub,  having  bright  red  berries,  each  containing 
a  single  seed.  They  are  very  beautiful,  and  have  been  frequently  mis- 
taken by  children  for  currants. 

It  is  an  active  narcotico-acrid  poison. 

Five  or  six  berries  will  produce  bad  effects.  Linnaeus  saw  a  wolf  die 
from  eating  six  berries,  and  a  girl  from  taking  twelve. 

The  Daphne  gnidium  (Garon)  was  examined  by  Orfila. 
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Three  drachms  of  the  powdered  bark  killed  a  dog  in  twelve  hours,  given 
by  mouth,  a  ligature  being  placed  on  the  gullet ;  and  two  drachms  in  two 
days  when  the  powder  was  applied  to  a  wouud. 

The  Daphne  laureola  (Spurge-laurel)  is  also  poisonous. 


Fig.  38. 


Cases  of  Poisoning  with  Mezereon. 

CASE  1.—"  Lancet,"  1837-38,  vol.  i,  p.  44  (Dr.  Grieve).  3  eases.  Male :  set.  2.  Female  :  set.  2%. 
Female  :  set.  3.    Berries. 

Symptoms. — Vomiting  and  purging  in  a  few  minutes.  In  the  two  younger  the  symptoms  ceased 
after  an  emetic.  In  the  eldest  narcotism  came  on,  and  in  six  hours  she  was  quite  comatose ;  pupils 
slightly  dilated  ;  respiration  slow  ;  intermittent  pulse  ;  very  thirsty  when  she  was  roused,  hut  com- 
plained of  no  pain.  Stimulants  were  administered,  and  in  one  hour  she  again  roused  up  complain- 
ing of  great  thirst.  A  dose  of  calomel  was  given,  and  it  was  noticed  that  the  stools  were  singularly 
devoid  of  bile.    Recovered  in  about  three  hours.    Only  one  berry  passed  by  stool. 

Result. — Recovery. 

CASE  2.—"  Lancet,"  Aug.  19,  1837  (Dr.  A.  T.  Thomson,  quoted  from  Keat).  Mezereon  given  as  a 
remedy  for  dropsy. 

Symptoms. — Death  in  six  weeks,  preceded  by  diarrhoea  and  vomiting. 

Result. — Death. 

CASE  3.—"  Lancet,"  Dec.  15, 1849,  p.  637,  and  Casper's  "  Wochenschrift."  Two  cases.  Male :  set.  4. 
Female  :  set.  2.    The  berries. 

Symptoms. — The  eldest  child  had  dryness  of  the  throat  and  nausea ;  afterwards  narcotism.  The 
little  girl  had  no  symptoms  at  first,  but  on  an  emetic  being  given  she  vomited  eight  berries.  An 
hour  after  this  complete  narcotism  set  in  with  coma,  convulsions,  and  dilated  pupils. 

Result. — Recovery  the  following  day. 

CASE  4.—"  Medical  Times,"  Aug.  24,  1844,  p.  427.    Male  :  adult.    Forty  berries. 

Symptoms. — Pain;  violent  vomiting;  bloody  stools;  head  giddy;  pupils  dilated;  great  thirst; 
pulse  frequent  and  irregular  ;  urine  dark-colored. 

Result.—1! 


33.   UMBELLIFER^. 

JEthusa  Cynapium. 
(Fool's  Parsley,  Lesser  Hemlock.) 

The  leaves  of  the  fool's  parsley  have  been  eaten  by  mistake  for  common 
parsley,  and  the  roots  for  parsnips.  The  plant  may  be  known  from  true 
parsley  by  its  producing  when  rubbed  a  nauseous  odor,  by  the  leaves  being 
of  a  dark-green  color,  and  glistening  on  the  lower  surface,  and  by  the 
three  long  drooping  leaflets  or  bracts  appended  to  the  flower  stalks. 

It  is  a  narcotico-irritant  poison. 
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It  acts  as  a  poison  to  animals.  Six  ounces  of  the  juice  introduced  into 
the  stomach  of  a  dog,  aud  secured  by  ligature,  killed  it  in  one  hour,  stupor 
and  convulsions  being  prominent  symptoms. 

In  the  human  subject  it  has  caused  death  in  one  hour.  Nausea,  vomit- 
ing, stupor  and  insensibility,  difficulty  of  swallowing,  tremblings  in  the 
limbs,  dilated  pupils,  and  lockjaw  have  been  observed.  If  early  and  free 
vomiting  does  not  occur  either  spontaneously  or  by  the  aid  of  emetics,  the 
case  is  almost  certain  to  end  fatally. 

The  active  principle  is  a  body  called  cethusin. 

Cases  of  Poisoning  ivith  JEthusa  Cynapium. 

CASE1  —  "Medical  Times,"  Aug.  23,  1845,  p.  408  (Mr.  Thomas).  Female  :  set.  5.  Bulbs  takeu  by- 
mistake  for  turnips. 

Symptoms. — Immediate  pain,  but  no  vomiting;  could  not  swallow;  was  incapable  of  answering 
questions  ;  expression  wild ;  no  convulsions,  but  the  lower  jaw  became  so  fixed  that  nothing  could 
be  introduced  into  the  mouth.    Death. 

Result. — Death  in  one  hour. 

CASE  2.—"  Medical  Times,"  Aug.  23, 1845,  p.  408  (Mr.  Thomas).    Female  :  set.  3.    Bulbs  by  mistake 
for  turnips. 
Symptoms. — Pain,  sickness,  vomiting,  perspiration.     Recovered. 

CASE  3.— "Medical  Times,"  Aug.  23,  1845,  p.  408  (Mr.  Thomas).    Female:  xt.  3.   Bulbs  by  mistake 
for  turnips. 
Symptoms. — Symptoms  similar  to  above  ;  early  vomiting  and  recovery. 
Result. — Recovery. 

CASE  4. — "Churchill's  Botany  "  (Mr.  Stevenson),  "  London  Medical  and  Physical  Journal,"  vol. 
xiv,  p.  425.    Taken  by  two  ladies  in  salad. 

Symptoms. — Nausea,  vomiting,  giddiness,  inclination  to  sleep,  numbness  and  trembling  of  limbs, 
and  difficulty  in  swallowing. 

Result. — Recovery. 

CASE  5.—"  Geschiehte  der  Pflanzengifte,"  p.  571  (Gmelin).    Child. 

Symptoms. — Pain  in  stomach,  swelling  of  abdomen,  difficult  breathing.    Death. 

Result. — Death  in  eight  hours. 

Oicuta  Virosa  or  C.  Aqnatiea. 
(Water  Hemlock,  Cowbane.) 

All  parts  of  this  plant  are  poisonous,  but  more  particularly  the  root, 
although  there  is  reason  to  believe  that  the  plant  which  grows  in  England 
is  not  so  poisonous  as  that  which  grows  abroad.  The  roots  have  been  mis- 
taken for  parsnips. 

Its  action  upon  animals  has  been  studied  by  Wepfer  and  Linnseus.  It 
produces  tetanus  and  death,  usually  on  or  about  the  third  day. 

Symptoms,  etc. 

The  symptoms  come  on  rapidly,  and  are,  first  a  great  giddiness  and  dry- 
ness of  the  throat.  The  face  will  be  flushed,  and  possibly  foam  be  found 
to  issue  from  the  mouth.  Vomiting  is  not  unusual,  but  purging  does  not 
often  occur.  The  breathing  becomes  difficult  and  spasmodic.  The  pupils 
are  commonly  widely  dilated.  Convulsions,  accompanied  by  tetanic  symp- 
toms, and  in  one  case  opisthotonos,  passing  either  into  profound  coma,  or 
into  delirium  with  various  hallucinations,  or  into  a  more  or  less  general 
paralysis,  are  ordinary  symptoms.  Several  cases  are  recorded  where  the 
root  has  proved  fatal.  In  one  case  death  is  stated  to  have  occurred  in 
thirty  minutes,  and  in  another  in  a  few  hours. 
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Cases  of  Poisoning  with  Cicuta  Virosa. 

CASE  1.— " Wibmer,"  p.  119  (Mertzdorff),  "Journal  Complementaire,"  vol.  xvii,  p.  361.  Three 
children. 

Symptoms. — Convulsions  and  vomiting.    Death  rapid. 

Result. — Death  rapid. 

Post-mortem.— Mucous  membrane  of  the  stomach  injected  ;  redness  of  the  air-passages  and  stomach ; 
vessels  of  brain  filled  with  dark  liquid  blood  ;  bluish-red  spots  found  on  the  skin. 

CASE  2.— "Wibmer,"  p.  119,  "  Journal  Complementaire,"  vol.  xvii,  p.  361  (Wepfer).  Male  :  set.  20. 
A  large  quantity  of  the  root. 

Symptoms.— Breathing  difficult,  with  foaming  at  mouth;  epileptic  fit,  with  tetanic  stiffness  and 
spasmodic  breathing;  unconsciousness. 

Result. — Death. 

Post-mortem — Stomach  red,  blood  fluid. 

CASE  3.— "Lancet,"  Sept.  16, 1871,  p.  396  (Mr.  Willson)  Male  :  set  48.  Cooked  root  eaten  by  mis- 
take for  parsnips. 

Symptoms—  Giddiness  and  dryness  of  throat  in  half  an  hour.  In  one  hour  and  a  half  there  was 
paralysis  of  the  legs  and  loss  of  power  in  the  arms  ;  face  flushed.  After  an  emetic  he  was  able  to 
stand,  and  then  passed  a  quantity  of  urine.  Hallucinations.  After  seven  hours  dilated  pupils ;  occa- 
sional delirium.    No  purging.    Recovered  in  two  days. 

Result. — Recovery. 

CASE  4.— "Pharmaceutical  Journal,"  June,  1872,  p.  1063.  Two  boys.  The  root  eaten  by  mistake 
for  celery. 

Result. — Death. 

CASE  5.—"  Cic.  Aquat.,"  p.  80  and  107  (Wepfer).    Eight  children  ate  the  roots  instead  of  parsnips. 

CASE  6.— "Cic.  Aquat.,"  p.  80  and  107  (Wepfer).     Female:  set.  6. 

Symptoms. — Tetanic  fits.    Coma  for  twenty-four  hours. 

Result. — Recovery. 

CASE  7.— "Cic.  Aquat.,"  p.  80  and  107  (Wepfer).    Two  cases. 

Symptoms.— Swelling  of  stomach  ;  vomiting;  insensibility;  involuntary  discharge  of  urine;  con- 
vulsions ;  lockjaw  ;  opisthotonos.    Both  died  in  a  little  over  thirty  minutes. 

Result. — Death  in  about  thirty  minutes. 

CASE  8.— "Journal  de  Chimie  Medicale,"  1842,  p.  877.  One  root  between  four.  (1)  Child:  set.  3;  (2) 
Three  other  children,  the  eldest  being  6. 

Symptoms. — (1)  Colic  ;  vomiting ;  convulsions.    Death. 

Result. — Death  in  a  few  hours. 

Symptoms.— {2)  Coldness ;  dilated  pupils ;  spasms,  and  insensibility ;  intermittent  pulse.  Re- 
covered after  emetics. 

Result. — Recovery. 

Conium  Maculatwn.     (Fig.  39.) 
(Conium,  Hemlock,  Common  or  Spotted  Hemlock.) 

Hemlock  is  a  very  common  plant,  growing  in  all  hedges  and  wild  places. 
All  parts  are  poisonous,  the  poisonous  action  being  due  to  the  presence  of 
an  alkaloid,  conia  (CgH15N),  existing  in  the  plant  in  combination  with 
conic  acid.  The  alkaloid  can  easily  be  set  free,  and  its  peculiar  odor,  said 
to  be  "  mousy,"  or  like  cats'  urine  (Taylor),  may  be  developed  by  merely 
squeezing  parts  of  the  plants  between  the  fingers,  or  better,  by  rubbing 
them  up  with  a  little  caustic  potash.  Another  substance  (methyl-conia, 
C2H3N)  is  said  also  to  be  present  (Kekule  and  Von  Planta). 

The  root  is  tapering,  and  in  shape  somewhat  like  a  parsnip,  for  which  it 
has  been  mistaken.     It  is  the  least  active  part  of  the  plant. 

The  stem  is  tall,  round,  and  smooth,  of  a  glossy  green  color,  and  marked 
with  brownish-purple  spots. 

The  leaves  are  deep  green,  tripinnate,  and  something  like  parsley  leaves, 
for  which  they  have  frequently  been  mistaken. 

The  seeds  or  fruit  (20  to  a  grain,  Guy)  "are  distinguished  from  other 
seeds  of  the  umbelliferse  by  the  presence  of  five  prominent  wavy  ridges, 
and  the  absence  of  the  linear  receptacles  for  volatile  oil,  termed  vittse." 

Hemlock  is  used  in  medicine ;  but  all  the  preparations  are  more  or  less 
uncertain  in  their  action,  from  the  circumstance  that  the  alkaloid  is  so 
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easily  decomposed.     The  leaves,  too,  are  used  as  a  poultice,  mixed  with 
linseed. 


Fig.  39. 


The  death  of  Socrates  is  generally  believed  to  have  been  due  to  hem- 
lock, though  Sir  R.  Christisou  refers  it  to  some  other  plant  of  the  same 
order. 

Conia  (C8H]5N). 

(Conein,  Conin,  Conicin,  Conicina,  Conylia,  Cicutin.) 

(Sp.  gr.  0.87.     Boils  at  212°  C.) 

The  alkaloid  is  most  abundant  in  the  fruit  of  the  plant.  One  ounce 
may  be  obtained  from  six  pounds  of  the  fresh  unripe  fruit,  and  a  similar 
quantity  from  nine  pounds  of  the  dry  ripe  fruit. 

Conia  and  nicotin  are  the  only  two  alkaloids  that  are  liquid  at  ordi- 
nary temperatures.  When  pure,  conia  is  colorless,  oily,  and  volatile,  but 
if  kept  for  a  time  it  turns  yellow,  and  afterwards  becomes  dark-colored, 
being  resolved,  by  decomposition,  into  a  brown  resinoid  matter  and  am- 
monia. Its  taste  is  bitter,  acrid,  and  persistent.  It  boils  at  212°  C. ;  but 
it  distils  over  with  the  vapor  of  water,  undergoing  slight  decomposition 
at  180°  C.  If  distilled  in  an  atmosphere  of  hydrogen,  no  such  decompo- 
sition occurs. 

The  vapor  is  inflammable,  and  burns  with  a  yellow  flame,  the  com- 
bustion being  accompanied  by  the  evolution  of  considerable  smoke. 

It  has  an  exceedingly  pungent  smell  ("  mousy"),  which  can  be  detected 
in  a  drop  of  water  containing  not  more  than  the  50,000th  part  of  the  alka- 
loid.    It  is  a  violent  poison,  in  whatever  way  it  is  administered. 

It  imparts  a  greasy  volatile  stain  to  blotting-paper.  It  is  very  slightly 
soluble  in  water  (1  in  100),  the  aqueous  solution  being  alkaline. 

It  is  very  soluble  in  chloroform,  alcohol,  and  ether;  all  three  of  which 
solvents,  but  especially  the  last,  remove  it  from  its  aqueous  solution. 
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It  forms  salts  with  acids.  The  salts  are  without  smell ;  but  the  peculiar 
odor  is  immediately  developed  when  they  are  treated  with  au  alkali,  from 
which  mixture  the  alkaloid  may  be  obtained  by  distillation.  They  are 
generally  soluble  in  water  and  in  alcohol,  but  not  in  ether.  The  adminis- 
tration of  acids,  therefore,  in  cases  of  poisoning  is  not  advisable,  as  the 
poison  is  rendered  more  soluble,  and  absorption  consequently  more  rapid. 
Conia  yields  by  oxidation,  under  certain  conditions,  butyric  acid.  For  its 
special  chemical  reactions  with  different  bodies,  see  the  Tests  (p.  391). 

The  Relation  behveen  Conia  and  Nicotin. 

There  are  several  points  of  close  relationship  between  conia  and  nicotin. 
They  are  both,  as  we  have  said,  liquid  at  ordinary  temperatures.  They 
have  both  an  intense  and  peculiar  odor,  and  when  their  salts  or  aqueous 
solutions  are  distilled  with  caustic  soda  or  potash,  they  are  to  be  found  in 
the  distillate,  giving  the  liquid  an  alkaline  reaction,  in  which  respect  they 
are  also  similar  to  ammonia. 

But  they  cannot  well  be  confused. 

Nicotin  has:  (1)  A  tobacco  odor";  (2)  It  is  freely  soluble  in  water  in 
all  proportions ;  (3)  No  crystals  are  formed  when  it  is  exposed  to  the 
vapor  of  hydrochloric  acid  ;  (4)  Corrosive  sublimate  gives  a  white  precipi- 
tate, which  in  time  becomes  yellow  and  crystalline ;  and  (5)  Nitrate  of 
silver  gives  a  white  precipitate,  turning  dark  on  exposure  to  light. 

Conia  has  :  (1)  A  "  mousy"  odor;  (2)  It  is  sparingly  soluble  in  water  ; 
(3)  Crystals  are  formed  when  it  is  treated  with  or  exposed  to  the  vapor 
of  hydrochloric  acid ;  (4)  Corrosive  sublimate  gives  a  white  amorphous 
precipitate ;  and  (5)  Nitrate  of  silver  gives  a  dark-brown  precipitate, 
changing  to  black. 

Symptoms,  Dose,  etc. 

The  hemlock  plant  begins  to  act  in  from  a  few  minutes  to  half  an  hour, 
but  the  pure  alkaloid  is  far  more  rapid  in  its  action.  Headache,  imperfect 
vision,  loss  of  power  to  swallow,  and  extreme  drowsiness  are  first  noticed. 
The  pupils  will  be  seen  to  be  dilated  and  fixed,  the  pulse  being  variable 
and  often  intermittent.  Gradually  complete  paralysis  of  the  extremities 
comes  on,  commencing  with  great  muscular  weakness  and  loss  of  power. 
This  paralysis  gradually  extends  to  the  muscles  of  respiration,  and  the 
patient  at  last  dies  by  apncea.  CoDvulsive  twitches  are  not  uncommon. 
Conia  does  not  paralyze  the  heart,  for  it  is  often  noticed  to  beat  after  death. 
Its  special  action  is  confined  to  the  voluntary  muscles  and  to  the  muscles 
of  respiration.  The  patient  will  remain  conscious  until  the  respiratory 
muscles  become  affected.  There  is  seldom  much  pain,  palsy  being  the 
prominent  symptom. 

If  death  be  delayed  for  a  time,  then  convulsions,  coma,  and  more  com- 
monly delirium  of  a  frantic  kind,  accompanied  by  salivation  and  by  an 
involuntary  discharge  of  the  urine  and  faeces,  may  be  found. 

Christison's  view  of  its  action  may  be  correct.  It  is  a  local  irritant ; 
but  its  action  as  an  irritant  is  overwhelmed  by  its  action  as  a  narcotic. 

Death  usually  takes  place  in  from  one  to  three  hours.  One  drop  of  conia 
may  be  regarded  as  a  poisonous  dose. 

Treatment. 

To  get  rid  of  the  poison  is  the  first  indication  ;  and  for  this,  emetics  of 
sulphate  of  zinc,  or  mustard,  or  the  use  of  the  stomach-pump,  followed  by 
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castor  oil,  is  indicated.  After  this  stimulants  must  be  given.  Dr.  Pereira 
mentions  strychnia  as  an  antidote,  from  its  opposite  physiological  action. 
It  would  be  dangerous  to  try  it. 

Post-mortem  Appearances. 

They  are  those  of  death  by  apnoea.  The  stomach  is  generally  found 
somewhat  congested,  the  lungs  invariably  so,  the  intestines  healthy,  the 
brain  more  or  less  congested,  and  the  blood  very  fluid. 

Experiments  on  Animals. 

These  are  of  considerable  importance,  and  we  have  tabulated  them  for 
ease  of  reference.     We  would  remark — 

1.  That  Christison  rarely  found  convulsions  a  prominent  symptom, 
whilst,  on  the  other  hand,  Orfila  records  convulsions  as  general.  No  doubt 
Christison's  observations  are  the  more  correct. 

2.  That  the  root  is  not  a  very  active  part  of  the  plant,  and  that  when 
gathered  at  some  periods  of  the  year  is  almost  inert. 

3.  That  Christison  records  a  case  of  instantaneous  death.  This  does  not 
agree  with  the  experiments  of  Mr.  Blake,  who  says  he  never  saw  it  prove 
fatal  in  less  than  fifteen  seconds. 

The  later  experiments  of  M.  Verigo,  published  in  the  "  Centralblatt " 
(No.  2,  1871),  are  important.     His  conclusions  are — 

1.  That  conia  acts  most  strongly  on  the  spinal  cord. 

2.  That  in  frogs  we  get  paralysis  but  no  convulsions  ;  but  that  in  mam- 
mals convulsions  occur  after  large  doses,  and  paralysis  of  the  extremities 
only  after  small  ones. 

3.  That  neither  the  sensory  nerves  nor  the  brain  are  much  affected. 

4.  That  respiration  is  retarded  by  small  doses  of  conia,  which  may 
effect  complete  paralysis  of  the  muscles  of  respiration. 

5.  That  convulsions,  when  they  occur  in  mammals,  is  a  certain  indica- 
tion of  a  fatal  result. 

6.  That  conia  exerts  no  action  on  the  heart,  the  blood,  or  the  pulse. 

7.  That  its  action  on  the  pupil  is  not  constant. 

8.  That  it  lowers  the  temperature. 

9.  That  it  does  not  influence  the  quality  or  quantity  of  the  urine. 
10.  That  the  post-mortem  appearances  are  not  characteristic. 
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Dose  and  form 

of 

Animal. 

administration. 

1  oz.  extract  of 

Dog. 

leaves. 

90  grs.  extract 

Dog. 

of  leaves. 

28  grs.  extract 

Dog. 

of  leaves. 

30  grs.  alcohol- 

Rabbit. 

ic  extract  of 

green  seeds. 

30  grs.  alcohol- 

Puppy. 

ic  extract  of 

green  seeds. 

3  lbs.  of  the  root 

Dog. 

(gathered  in 

April). 

2  lbs.  of  the  root 

Dog. 

(end  of  May). 

12  ozs.  ot  juice 

Dog. 

of  root(Nov.). 

10  ozs.  of  juice 

Dog. 

of  root  (June). 

6  ozs.  alcoholic 

Rabbit. 

extract  of  root 

(June). 

1  drop  of  conia. 

Rabbit. 

3  drops  of  conia. 

Cat. 

5  drops  of  conia. 

Dog. 

2  grs.  of  conia, 

Dog. 

neutralized 

with     hydro- 

chloric acid. 

1  drop  of  conia. 

Cat. 

1  drop  of  conia. 

Cat. 

How  ad- 
ministered. 


By     stom- 
ach. 

Through 
wound. 

Injected  in- 
to vein. 

In  wound. 


Mouth. 

Mouth. 
Mouth. 
Mouth. 
Wound. 

Eye. 

Mouth. 

Mouth. 

Injected  in- 
to femoral 


Mouth. 


Time  when 
symptoms 
appeared. 


30  seconds. 


Instanta- 
neously. 


A  few 
seconds. 


45  seconds. 


Symptoms. 


Convulsions  and 
insensibility. 

Convulsions  and 
insensibility. 

Convulsions  and 
insensibility. 

Palsy,  first  of  vol- 
untary muscles, 
then  of  muscles  of 
chest,  then  of  dia- 
phragm ;  no  con- 
vulsions ;  heart 
contracted  vigor- 
ously after  death 
for  some  time. 

Palsy,  first  of  vol- 
untary muscles, 
then  of  chest, 
then  of  dia- 
phragm ;  no  con- 
vulsions; heart 
contracted  vigor- 
ously after  death 
for  some  time. 

No  effect. 


Death  in  45 

minutes. 
Death  in  90 

minutes. 
Death   in   2 

minutes. 
Death   in  5 

minutes. 


Death  in  20 
minutes. 


Recovery. 


Death  in  6 

hours. 
Recovery. 

Recovery. 

Death  in  37 
minutes. 

Death  in  9 
minutes. 

Death  in  1% 
minutes.  " 

Death  in  1 
minute. 

Death  in- 
stantane- 
ously. 


Loss  of  power  to    Death  in  3 
stand  after  a  few  |     minutes, 
seconds ;  convul- 
sions ;         passed 
water. 

Could  not  stand ;    Death  in  4 
became    insensi-       minutes. 
ble ;  pupils  dila- 
ted; spasms  of  ex- 
tremities; passed 
urine. 


No  effect. 
Diarrhoea  only. 


Death  or 
recovery. 


Authority. 


Orfila. 
Orfila. 
Orfila. 

Christison. 


Christison. 


Orfila. 

Orfila. 
Christison. 
Christison. 
Christison. 

Christison. 
Christison. 
Christison. 
Christison. 

Wormley. 
Wormley. 


Tests  for  Hemlock  and  its  Alkaloid. 

In  considering  the  reactions  of  conia  it  is  to  be  noted  that  none  of  them 
are  to  be  regarded  as  indisputable  tests  taken  alone,  but  that  they  must 
always  be  taken  in  conjunction  with  the  peculiar  smell,  taste,  appearance, 
and  physiological  action  of  the  poison. 

1.  (a)  If  the  vapor  of  conia  be  exposed  to  the  vapor  of  hydrochloric 
acid,  white  fumes  are  immediately  produced.  The  conia  will 
be  found  solidified  to  a  mass  of  crystalline  chloride,  crystals  of 
the  salt  being  also  found  in  the  hydrochloric  acid.  The  chlo- 
ride is  a  permanent  salt. 
(/3)  If  the  strong  acid  be  added  in  great  excess  to  the  alkaloid  a  pale 
red  tint  is  produced,  which  gradually  deepens  in  color. 
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2.  Sulphuric  acid  produces  no  immediate  change,  but  the  mixture,  after 
some  time,  turns  first  a  purple-red,  and  then  an  olive-green. 

3.  Nitric  acid  fumes  in  the  presence  of  the  alkaloid.  The  color  of  the 
mixture  is  first  pale  red,  then  deep  red,  ultimately  changing  to  a  mass  of 
colorless  crystalline  needles. 

4.  Corrosive  sublimate  gives  a  white  amorphous  precipitate,  soluble  in 
acetic  and  in  the  mineral  acids. 

5.  With  nitrate  of  silver  there  is  produced  at  first  a  brown  precipitate  of 
the  oxide,  which  afterwards  changes  to  the  black  suboxide. 

6.  Oxalic  acid  gives  a  white  crystalline  precipitate  of  oxalate  of  conia. 

7.  Tannic  acid  gives  a  dirty  white  precipitate  soluble  in  hydrochloric 
acid. 

8.  Iodine  dissolved  in  iodide  of  potassium  gives  a  reddish  amorphous  pre- 
cipitate, dissolving  after  a  time,  but  reprecipitated  by  the  addition  of  more 
of  the  reagent. 

9.  Carbazotic  acid  gives  a  yellow  precipitate,  first  amorphous,  then  crys- 
talline, soluble  in  acetic  acid  and  in  excess  of  the  alkaloid. 

10.  Perchloride  of  gold  (but  not  chloride  of  platinum)  gives  a  yellowish- 
white  precipitate,  insoluble  in  acetic  and  hydrochloric  acids. 

Toxicological  Analysis. 

In  conducting  a  toxicological  investigation  search  carefully  for  any 
leaves,  or  portions  of  leaves,  in  the  stomach  and  intestines.  These  must 
be  carefully  examined  as  to  their  botanical  characters.  Do  not  mistake 
the  leaves  of  parsley  for  those  of  hemlock.  Of  course  the  coniura  may 
have  been  administered  as  a  decoction,  when  it  is  not  likely  you  will  find 
any  remains  of  the  plant.  If  you  find  the  leaves,  rub  them  up  in  a  mortar 
with  distilled  water  and  potash,  and  see  if  the  peculiar  mousy  odor  of 
conia  is  exhaled.  Then  distil,  and  examine  the  distillate.  Always  attempt 
to  recover  the  poison  by  this  process  before  you  try  more  elaborate  sys- 
tems of  analysis.  The  blood,  the  tissues,  and  the  contents  of  the  stomach 
should  all  be  examined  separately  for  conia.  We  are  of  the  opinion  that 
death  should  not  be  ascribed  to  the  action  of  the  poison  unless  the  alkaloid 
be  obtained  on  analysis,  as  the  mere  test  of  smell  is  scarcely  sufficiently 
definite  and  distinct  when  life  and  death  are  concerned.  For  strong  and 
peculiar  as  the  odor  of  conium  is,  it  is  possible  to  be  misled. 

The  following  process  for  the  detection  of  conia  is  recommended  : 

Digest,  by  the  aid  of  slight  heat,  the  organic  liquid,  or  the  solid  tissues 
(in  which  the  alkaloid  has  been  found  by  Stas)  cut  up  very  fine,  for  some 
time  in  water  acidulated  with  acetic  acid,  and  then  strain  through  muslin. 
Evaporate  down  the  filtrate  on  a  water- bath  to  a  thick  syrup ;  mix  this 
with  strong  spirit,  and  add  a  few  more  drops  of  acetic  acid  ;  filter,  and 
evaporate  the  filtrate  nearly  to  dryness  on  a  water-bath.  Add  to  this 
about  3'j  of  water  to  dissolve  the  acetate  of  conia  ;  filter,  and  add  excess 
of  caustic  potash,  to  liberate  the  alkaloid.  See  if  the  peculiar  odor  of 
the  poison  at  this  stage  is  noticeable,  and  then  shake  the  filtrate  up 
with  ether,  repeating  the  operation  several  times.  Decant  the  ether,  and 
allow  it  to  evaporate  spontaneously  in  a  cool  place  in  watch-glasses,  when, 
if  conia  be  present,  it  will  be  left  in  the  form  of  oily  drops.  Dissolve  the 
alkaloid  in  a  few  drops  of  water.  This  solution  should  be  tested  by  the 
several  reactions  already  described.  A  slight  heat  serves  more  completely 
to  develop  the  odor. 
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Wormley  advises  the  following  process  in  obtaining  conia  from  blood  : 

Acidulate  the  blood  with  acetic  acid,  and  shake  it  up  thoroughly  'with 
its  own  volume  of  a  mixture  of  water  and  alcohol  (equal  parts).  Heat 
the  mixture  moderately,  so  as  to  coagulate  the  albumen,  and  strain  the 
liquid  through  fine  muslin.  Evaporate  the  solution  on  a  water-bath  to 
about  half  its  bulk ;  mix  with  a  little  strong  alcohol,  and  again  strain  or 
filter  off  any  coagulated  matters  that  may  have  formed.  Evaporate  the 
filtrate  nearly  to  dryness,  removing,  if  necessary,  again  and  again,  any 
solid  matters  by  filtration.  Add  to  the  residue  a  little  water  and  caustic 
potash,  and  note  if  the  peculiar  odor  of  the  poison  can  be  detected  ;  after 
which  proceed  to  extract  the  alkaloid  with  ether.     Proceed  then  as  before. 

Cases  of  Poisoning  with  Conium. 

CASE  1. — "  Edinburgh  Medical  and  Surgical  Journal,"  July,  1845,  p.  169  (Dr.  J.  H.  Bennett).  Male. 
Leaves  eaten  by  mistake  for  parsley. 

Symptoms. — In  twenty  minutes  loss  of  power  occurred  in  legs,  but  no  pain  ;  paralysis  of  arms  and 
legs  complete  in  two  hours;  could  not  swallow;  partial  loss  of  sensation  ;  no  convulsions ;  pupils 
fixed  ;  intellect  clear.    Death  in  three  hours  and  a  half  from  paralysis  of  the  muscles  of  respiration. 

Result. — Death  in  three  hours  and  a  half. 

Post-mortem. — Serous  effusion  beneath  arachnoid;  brain  soft,  but  fairly  healthy;  lungs  gorged; 
heart  flabby  ;  stomach  congested,  with  extravasation  of  dark  blood  below  the  membranes  ;  intestines 
here  and  there  congested  ;  blood  fluid  and  dark.  The  green  conium  leaves  in  a  state  of  pulp  were 
found  in  the  stomach. 

CASE  2. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  418.  Child.  Part  of  a  teacupful  of  a  de- 
coction. 

Symptoms. — The  child  sipped  it,  and  shortly  afterwards  became  paralyzed  and  insensible,  and  died 
in  a  sitting  posture  after  one  hour. 

Result. — Death  in  one  hour. 

Post-mortem. — No  morbid  appearances  ;  no  leaves  found  in  stomach,  as  these  had  subsided  in  the 
teacup. 

CASE  3.— Orfila,  "  Toxicologic,"  vol.  ii,  p.  537  (Mr.  Haaf).  Male  :  adult.  Soup  mixed  with  conium 
leaves. 

Symptoms. — Soon  fell  asleep,  and  was  found  insensible  and  breathing  hard  after  one  hour  and  a  half, 
An  emetic  was  given  and  he  died  in  three  hours. 

Result. — Death  in  three  hours. 

Post-mortem — Blood  very  fluid  ;  brain  congested. 

CASE  4— Stille's  "Materia  Medica,"  vol.  ii,  p.  268.    Male:  adult.    Sx  of  the  extract. 
Symptoms. — Became  insensible  ;  convulsions. 
Result. — Death  in  two  hours. 

CASE  5. — "  Christison,"     Female :  old.    gij  of  a  strong  infusion  with  Sij  of  whisky. 

Symptoms. — Coma  ;  convulsions ;  death. 

Result. — Death  in  one  hour. 

Post-mortem. — Blood  fluid  ;  brain  slightly  congested. 

CASE  6. — Pereira's  "  Materia  Medica,"  vol.  ii,  p.  732.    Male. 

Symptoms.— General  paralysis ;  saliva  ran  from  the  mouth  ;  urine  and  feces  involuntarily  expelled. 
Did  not  lose  sensibility. 
Result. — Recovery. 

CASE  7.—"  Philosophical  Transactions,"  vol.xliii,  No.  473,  p.  18  (Dr.  Watson).  Two  soldiers.   Brotb 
with  conium  leaves  mixed  in  it. 
Symptoms. — Giddiness  ;  coma  ;  convulsions  ;  death. 
Result. — Death  in  three  hours. 

CASE  8.— "Lancet,"  Sept.  20,  1851,  p.  276.    Male:  set.  5.  From  blowing  whistles  made  of  conium; 
twigs. 
Symptoms. — Usual  symptoms. 
Result. — Death. 

See  also  the  following  Cases  of  Conium  Poisoning  : 

"  Medical  Times  and  Gazette,"  July  7,  1855,  p.  51.    (Death.) 
"Medical  Times,"  March  23,  1844,  p.  456.    (Death  from  conium  used  as  salad.) 
Aug.  12,  1848,  p.  244.    (Trial  for  poisoning  by  conium.) 
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(Eiianthe  Crocata. 
(Hemlock  Water- Dropwcjrt ;  Five-finger  root ;  Dead  Tongue.) 

This  plant  is  indigenous,  and  is  usually  found  growing  near  water,  aud 
is  generally  from  4  to  5  feet  high.  It  is  one  of  the  most  actively  poison- 
ous of  English  plants,  although  from  some  obscure  cause  specimens  have 
been  found  that  seem  to  be  almost  inert.  All  parts  of  the  plant  are  poi- 
sonous, but  especially  the  root.  Even  emanations  from  the  plant  are  said 
to  have  proved  injurious  to  health. 

The  root  (which  is  somewhat  like  a  bundle  of  parsnips,  and  has  more 
than  once  been  eaten  for  them  by  mistake)  consists  of  a  series  (2  to  10)  of 
oblong  tubers  with  rootlets.     Its  taste  is  said  not  to  be  disagreeable. 

The  stem  is  round  and  smooth.  The  fruit  oblong  and  black.  The  plant 
when  not  in  flower  is  very  like  celery. 

The  whole  herb  abounds  in  a  fetid  yellow  juice,  which  stains  the  hand, 
and  yields  by  inspissation  a  gum-resinous  extract  in  which  the  active  prin- 
ciple of  the  plant  resides.  A  rabbit  died  in  seventy-eight  minutes  after 
24  grains  (prepared  from  about  8  ozs.  of  the  root)  of  this  gum-resin  had 
been  introduced  between  the  skin  and  muscle. 

Symptoms. 

The  symptoms  usually  set  in  rapidly,  and  often  in  as  short  a  time  as 
twenty  minutes.  Their  termination  may  be  equally  rapid,  possibly  only 
a  few  minutes  intervening  between  death  and  the  commencement  of  the 
symptoms.  Giddiness,  staggering,  violent  tetanic  convulsions,  and  even 
opisthotonos  are  recorded  ;  the  patient  may  at  last  pass  into  a  state  of 
perfect  insensibility,  the  face  becoming  livid  and  bloated,  with  bloody 
foam  issuing  from  the  mouth.  Stertorous  breathing  is  an  ordinary  symp- 
tom. The  pupils  are  generally  dilated.  There  is  often  considerable  irri- 
tation of  the  alimentary  canal.  The  nervous  symptoms  are  usually  very 
severe  if  death  be  at  all  delayed.  Death  usually  takes  place  in  from  half 
an  hour  to  two  hours. 

Treatment. 

Emetics,  the  stomach-pump,  and  castor  oil,  must  constitute  our  chief 
remedies,  in  order  to  get  the  poison  out  of  the  system  as  speedily  as  pos- 
sible. 

Post-mortem  Appearances. 

The  post-mortem  appearances  are  usually  great  general  congestion  of 
the  brain,  engorgement  of  the  lungs,  and  signs  of  considerable  stomach 
irritation, 

Phellandrium  A quaticum. 

(Five-leaved  Water  Hemlock.) 

The  root  of  this  plant  has  been  mistaken  for  parsnips,  and  has  pro- 
duced bad  symptoms. 

Cases  of  Poisoning  with  the  Wafer  Hemlock. 

CASE  1. — "  Medical  Times  and  Gazette,"  March  6,  1858,  page  241  (Dr.  Grahanie).    Several  cases 
of  eating  the  roots. 
Symptoms. — Convulsions  and  opisthotonos  occurred  in  all  the  cases. 
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CASE  2.—"  Medical  Times  and  Gazette,"  March  6, 1858,  p.  241  (Dr.  Grahame).'    Male.    The  root. 

Symptoms.— Constant  eructations,  griping,  and  debility;  became  insensible;  dilated  pupils;  bloody- 
foam  issued  from  mouth  ;  opisthotonos;  tetanus;  death  ten  minutes  after  the  surgeon  saw  him. 

Result. — Death. 

Post-mortem.— On  making  the  post-mortem,  the  peculiar  odor  of  the  plant  was  very  apparent; 
stomach  very  congested. 

CASE  3.—"  Medical  Times  and  Gazette,"  Sept.  25,  1869,  p.  379  (Dr.  Kane).  Female :  set.  4. 
Either  CEnanthe  crocata  or  the  fool's  parsley  (?). 

Symptoms.— Convulsive  twitchings  of  the  muscles  of  the  face ;  rigid  spasms  of  body  and  limbs. 

Result. — Recovery. 

CASE  4.—"  Medical  Times  and  Gazette,"  September  6,  1862,  p.  263  (M.  Baume).  Several  cases. 
Root. 

Symptoms.— One  had  convulsions  and  died  in  a  few  minutes. 

Result. — Death  in  a  few  minutes. 

Post-mortem. — Brain  very  congested. 

Seven  others  were  ill  from  taking  it. 

Result. — Recovery. 

CASE  5. — "  Medical  Gazette,"  vol.  xxxiv,  p.  288  (Mr.  Bossey).  A  number  of  convicts  ate  the  leaves 
and  roots. 

Symptoms. — (1)  Strong  convulsions  came  on  in  twenty  minutes ;  bloated,  livid  face;  bloody  foam 
from  mouth  and  nostrils  ;  insensibility  and  stertorous  breathing. 

Result. — Death  in  five  minutes  after  the  symptoms  commenced. 

Post-mortem. — Cerebral  vessels  not  congested  ;  pharynx  white  and  contained  mucus;  lining  mem- 
brane of  windpipe  injected  with  dark  blood;  lungs  gorged;  blood  in  the  heart  black  and  fluid; 
mucous  membrane  of  stomach  much  corrugated  ;  follicles  enlarged. 

Symptoms. — (2)  Symptoms  similar  ;  stomach-pump  used. 

Result. — Death  in  fifteen  minutes  after  commencement  of  S3rmptoms. 

Post-mortem. — Similar  to  last  case,  with  congestion  of  cerebral  vessels. 

Symptoms. — (3)  Symptoms  similar. 

Result. — Death  in  one  hour. 

Post-mortem. — Similar  to  last  case. 

Symptoms. — (4)  Symptoms  similar. 

Result. — Death  in  one  hour. 

Post-mortem. — Similar  to  last  case. 

Symptoms. — (5)  Symptoms  similar.    Irritation  of  alimentary  canal. 

Result. — Death  in  nine  days. 

Post-mortem. — Similar  to  last  case.  Mucous  membrane  of  stomach  and  bowels  softened  and  thick- 
ened. 

Symptoms. — (6)  Symptoms  similar.    Irritation  of  alimentary  canal. 

Result. — Death  in  eleven  days. 

Post-mortem. — Similar  to  last  case. 

Several  recovered. 

CASE  6. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  422.    Two  laborers  ate  some  of  the  roots. 

Symptoms. — Both  were  found  speechless  and  insensible  some  time  after,  faces  livid,  tongues  pro- 
truding, frothy  and  bloody  mucus  about  their  mouths ;  pupils  dilated,  stertorous  breathing,  con- 
vulsions. 

Result. — Death  in  one  hour  and  a  half  from  the  time  they  were  discovered. 

Post-mortem. — Stomachs  softened  and  congested ;  lungs  engorged  with  dark  liquid  blood. 

CASE  7. — "  Gaz.  Med.,"  Jan.  3, 1846,  p.  18.  Woman  tried  to  poison  her  husband  by  mixing  slices 
of  the  root  with  his  soup.     m 

CASE  8.— Beck's  "  Medical  Jurisprudence,"  p.  917.    Two  men  ate  the  roots. 

Symptoms. — Both  felt  a  great  heat  of  stomach,  and  after  a  time  in  both  the  mind  became  affected ; 
one  had  convulsions. 
Result. — One  died  in  two  hours  and  the  other  in  three. 

See  also  the  following  Cases  of  Poisoning  by  the  Water  Hemlock  : 

"  British  Medical  Journal,"  Feb.  23, 1861,  p.  213. 
"  "  "  March  16,  1861,  p.  293. 

There  are  numerous  other  plants  and  vegetable  substances  which  at 
times  have  proved  poisonous,  amongst  which  are  the  following : 

Chelidonium  Majus  (Celandine)  and  C.  Glaucium. 
Gratiola  officinalis  (Hedge  Hyssop). 
Mercurialis  Perennis  (Herb  Mercury). 
Clematis  Vitalba  (Virgin's  Bower). 
Pedicularis  Palustris. 
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Tola  plant  of  New  Zealand  ("  British  Medical  Journal,"  Aug.  24,  1867, 
p.  169). 

Cape  Herbs  ("  British  Medical  Journal,"  Aug.  8,  1874,  p.  168). 

Locust  Nuts  ("  Medical  Times  aud  Gazette,"  Feb.  21,  March  7  and  14, 
June  6,  1857). 

Wattle  gum  ("Medical  Times  and  Gazette,"  March  25,  1871,  p.  353). 

Coffee  (severe  symptoms  from  250  grammes:  see  "Medical  Times  and 
Gazette,"  Nov.  22',  1873,  p.  585). 

CEnanthe  Sofranee  ("  Medical  Times  and  Gazette,"  Aug.  23,  1856,  p. 
205). 

Green  tea  ("  British  Medical  Journal,"  March  28,  1874,  p.  416). 

Coriaria  Ruscifolia  (Toot  poison),  ("  Medical  Times  and  Gazette,"  May 
16,  1863.  p.  512). 

Mistletoe  Berries  ("British  Medical  Journal,"  Jan.  12,  1867,  p.  42). 

Vanilla  ("British  Medical  Journal,"  Dec.  7,  1872,  p.  636;  and  Viertel- 
jahrschrift  f.  Gerich.  Med.,  N.  F.,  xvi,  p.  255). 

Dahlia  root  ("  Medical  Times,"  April  7,  1849,  p.  456). 

Common  liquorice  ("Medical  Times,"  Dec.  2,  1848,  p.  140). 

Upas  Tree  ("British  Medical  Journal,"  July  25,  1863,  p.  81). 

Laurel  Roses  ("Medical  Times,"  March  23,  1844,  p.  456). 

Poison  of  Pahonin  (Dec.  14,  1872,  p.  855). 

Strophanus  Hispidus  (Imea),  ("Lancet,"  Dec.  7,  1872,  p.  827.) 

The  following  Cases  of  Poisoning  by  various  Plants  are  also  recorded,  and  ore  quoted 

without  classificatio?i  : 

(I.)  MOUNTAIN  ASH  BERRIES     (Rowan  Tree).     (Pomaceae.) 

CASE  1.—"  Lancet,"  Sept.  18,  1858,  pp.  317  and  343  (Mr.  Riekard).  ^Et.  5.  Somewhat  doubtful  as  to 
the  true  cause,  but  believed  to  be  due  to  the  berries. 

Result. — Death. 

(II.)  MISTLETOE  BERRIES. 

CASE  2.— "British  Medical  Journal,"  February  21,  1874,  p.  224  (Dr.  Dixon).  Male:  set.  14.  Mis- 
tletoe berries. 

Symptoms. — In  forty  minutes  he  became  insensible,  and  the  pupils  slightly  dilated.  He  after- 
wards rallied,  but  was  troubled  with  spectral  illusions  and  violent  delirium  for  some  time  ;  the  ber- 
ries were  vomited  after  an  emetic  had  been  given.    After  a  sound  sleep  he  woke  up  well. 

Result. — Recovery. 

(III.)  KIDNEY  BEANS  (Leguminosae). 

CASE  3.— "British  Medical  Journal,"  April  30,  1864,  p.  471  (Mr.  Dale).  JEt.  5.  Several  kidney 
beans  were  swallowed  that  had  become  somewhat  mildewed. 

Symptoms. — Appeared  atone  time  to  be  dying;  pulse  almost  imperceptible  ;  pupils  dilated  aud  the 
eyes  insensible  to  light;  coma. 

Result. — Recovery. 

(IV.)  SCARLET  RUNNER  BEANS- 

CASE  4.— "British  Medical  Journal,"  April  9, 1870,  p. 359  (Mr. George  Weller).    Male:  eet.  11.    Ate 
six  beans. 
Symptoms. — Violent  symptoms  of  irritant  poisoning,  with  collapse. 
Result. — Recovery. 

(V.)  WILD  PARSNIP  (Sium  Latifolium)  (Apiaceae). 

CASE  5.—"  British  Medical  Journal,"  Dec.  13,  1873,  p.  695  (Dr.  White).  Male :  set.  49.  About  1  oz. 
of  the  fresh  root. 

Symptoms. — Vomiting,  purging,  dizziness ;  loss  of  voluntary  motion  and  mental  power. 

Result. — Recovery. 

See  also  "British  Medical  Journal,"  Dec.  4,  1869,  p.  614.     Strychnia  symptoms. 

(VI.)    CANNABIS  INDICA. 

CASE  6.—"  Lancet,"  Sept.  30, 1871,  p.  493.    Female :  set.  30.    7.5  minims  of  the  tincture. 
Symptoms. — Drowsiness;    vision   dimmed;   sickness;   thirst;  in  four  hours    pupils  became  very 
dilated;  eyes  suffused;  tongue  dry;  the  patient  appeared  very  drowsy;  by  the  next  morning  she 
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was  well.  At  the  time  the  drug  was  taken  she  was  three  months  pregnant,  but  she  was  confined  at 
the  full  time. 

Result. — Recovery. 

For  other  cases  see  "Medical  Times  and  Gazette,"  Nov.  28,  ;1863,  p.  572.  (Bad  symptoms  from  4 
grains.) 

"Medical  Times  and  Gazette,"  Feb.  7, 1852,  p.  37. 

(VII)  TANSY. 

CASE  7.— "Medical  Times  and  Gazette,"  April  13,  1861  (Dr.  Pendleton).  Female:  Get.  21.  A 
strong  decoction  taken  to  procure  abortion. 

Symptoms. — Became  incoherent ;  pupils  contracted  ;  afterwards  coma  and  paralysis  of  the  voluntary 
muscles  set  in ;  no  spasms  or  convulsions ;  no  action  of  the  uterus  ;  death  in  twenty-six  hours. 

Result. — Death. 

(VIII  )  OIL  OF  TANSY. 

CASE  8. — "  Canada  Medical  Journal,"  November,  1869.    Female.    A  teaspoonful  taken  to  induce 
miscarriage. 
Symptoms. — Coma ;  pupils  dilated ;  did  not  miscarry. 
Result. — Recovery. 

(IX.)    PINK  ROOT  (Carolina  Pink). 

CASE  9.— "British  Medical  Journal,"  April  9,  1870,  p.  379  (Dr.  Fred.  Mackenzie).    Male:  aet.  2. 
Three  doses  of  an  infusion  of  pink  root  taken  for  worms  =  5j  of  pink  root. 
Symptoms. — Co  m  a. 
Result. — Death. 
Post-mortem. — Stomach  very  inflamed. 


CHAPTER  XIII. 

CYANOGEN  AND  ITS  COMPOUNDS. 

Cyanogen — Preparation  —  Action  on  animal  and  vegetable  life — Chloride  of  Cyanogen 
— Hydrocyanic  acid — Varieties — Properties — Strength  of  the  different  acids  in 
use — Symptoms — Action  on  animals — Questions  of  medico-legal  interest — (1) 
Dose — (2)  Action  of  vapor — (3)  As  to  its  cumulative  action — (4)  Time  when 
symptoms  commence — (5)  Possibility  of  voluntary  acts  before  death — (6)  The 
shriek — (7)  Convulsions— (8)  Involuntary  expulsion  of  urine  and  faeces — (9) 
Time  of  death — Treatment — Post-mortem  Appearances — Tests — Toxicological 
analysis — Essential  oil  of  bitter  almonds — Properties  and  uses — Symptoms  in 
man  and  animals — Bitter  almond  water — Prunus  laurocerasus — Action  of  the 
oil  and  water — Peach — Mountain  ash — Cluster  cherry — Cyanide  of  potassium — 
Silver  solution — Ferrocyanide  of  potassium — Sulp)hocyanides — Cyanic  acid. 

CYANOGEN    (Kuavoq  ysvvaaj). 

(CN  or  Cy.     Sp.  gr.  1.806.) 

Cyanogen  is  not  found  in  nature  in  a  free  state.  In  small  quantities 
it  is  produced  during  the  distillation  of  pit  coal.  '  It  may  be  prepared  by 
heating  the  cyanides  of  silver  or  of  mercury  in  a  glass  tube,  when  the  gas 
is  set  free  from  its  combination  with  the  metal. 

HgCy2=Hg  +  Cy2. 

Cyanogen  is  a  heavy,  transparent,  colorless,  pungent-smelling  gas.  It 
is  combustible,  and  burns  with  a  rose-colored  flame.  It  is  soluble  in  water 
and  in  spirit.  It  condenses  to  a  liquid  at  a  temperature  of  — 30°  C.  and 
freezes  at  —34.4°  C. 

Its  physiological  action  has  been  examined  by  several  investigators, 
and  amongst  others,  Coullon,  Hiinefeld  and  Buchner.     Buchner  found 
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that  a  small  bird  died  almost  instantaneously  when  held  over  ajar  of  the 
gas,  and  he  describes  how  one  of  his  own  fingers  became  benumbed,  and 
a  peculiar  feeling  of  stiffness  in  the  thumb  and  elbow  produced,  merely 
from  being  exposed  for  an  instant  to  its  action.  Hiinefeld,  in  experiment- 
ing with  it  on  rabbits,  describes,  as  the  general  effects,  convulsions,  dilated 
pupils,  coma,  and  death  in  five  or  six  minutes,  similar  symptoms  being 
produced  by  it,  according  to  Coullon,  upon  other  animals.  The  coma  was, 
in  nearly  all  cases,  well  marked. 

The  action  of  cyanogen  ou  plants  is  very  intense.  Turner  and  Christi- 
son  state  that  1  part  in  1700  of  air  will  destroy  mignonette  in  twenty-four 
hours.  The  authors,  however,  have  observed  that  geraniums  placed  in  an 
atmosphere  consisting  of  one  part  of  the  gas  in  10,000  of  air,  soon  wither 
and  die,  whilst  one  part  in  200  of  air  will  induce  coma  in  small  birds 
within  twenty-four  hours. 

Chloride  of  cyanogen  (Cy3Cl3)  is  highly  poisonous.  It  is  corrosive  when 
applied  to  the  skin.  One  grain  killed  a  rabbit  in  twenty-five  minutes 
(Serullas). 

HYDROCYANIC  ACID. 

(Prussic  Acid.)     HCy  or  HCN. 

Prussic  acid  may  be  prepared  by  passing  electric  sparks  through  a 
mixture  of  acetylene  (C2H2)  and  nitrogen. 

C2H2  -f  N  =  2HCK 

Varieties. 

Pure  anhydrous  hydrocyanic  acid,  although  an  intense  poison,  decom- 
poses so  rapidly  that  it  is  not  likely  to  be  used  for  poisoning  purposes.  It 
is  therefore  of  but  little  interest  toxicologically.  It  may  be  prepared  by 
passing  sulphuretted  hydrogen  over  mercuric  cyanide. 


Hs{cN+H*S=(HCN^+HSS- 


It  is  a  colorless  and  exceedingly  volatile  liquid,  boiling  at  26.5°  C,  the 
vapor  being  inflammable.  It  freezes  at  — 15°  C,  and  has  a  sp.  gr.  of  0.697. 
It  rapidly  decomposes,  so  that  it  can  scarcely  be  kept  for  an  hour  if  ex- 
posed to  the  light,  a  brown  flaky  substance  being  formed  in  the  liquid, 
consisting  chiefly  of  paracyanogen. 

Dilute  hydrocyanic  acid  is  prepared  by  dissolving  2\-  ounces  of  ferro- 
cyanide  of  potassium  in  10  ounces  of  dilute  sulphuric  acid  (1  of  acid  to  4 
of  water).  This  is  heated  slowly  in  a  retort,  a  condenser  being  attached 
containing  8  ounces  of  water.  The  distillation  is  to  be  carried  on  uutil 
there  are  i7  ounces  in  the  receiver.  This  is  to  be  diluted  (according  to  the 
B.  P.)  until  109  grains  of  the  solution,  precipitated  with  nitrate  of  silver, 
yield  10  grains  of  dry  cyanide.  The  following  formula  represents  the 
reaction : 

2K4FeCy6  +  6H2S04  =  FeK2FeCy6  +  6KHSO,  +  6HCy. 

The  dilute  acid  is  a  colorless  and  very  volatile  liquid.  It  has  a  peculiar 
and  well-known  bitter  taste,  and  an  almond  odor.  It  reddens  litmus- 
paper  slightly,  but  the  effect  is  not  permanent.  Prepared  as  directed 
above,  it  has  a  sp.  gr.  of  0.997,  and  contains  2  per  cent,  of  anhydrous 
acid.  Although  the  weak  acid  does  not  decompose  so  rapidly  as  the 
strong  acid,  still  in   addition  to  loss  of  power  owing  to  its  volatility,  it 
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also  undergoes  in  time  considerable  changes,  the  brown  flakes  of  para- 
cyanogen,  to  which  allusion  has  already  been  made,  being  found  to  form 
in  the  solution. 

If  pure,  the  acid  should  give  no  precipitate,  either  with  sulphuretted 
hydrogen  or  with  a  baryta  salt. 

Strength  of  different  Acids. 

The  strength  of  the  different  acids  in  use  varies.  ISTo  other  acid  should 
be  used  in  dispensing  than  the  standard  acid  of  the  Pharmacepoeia.  In 
this  way  accidents  might  often  be  prevented.  The  authors  have  found  that 
samples  of  the  acid  used  by  dispensing  chemists  vary  greatly  in  strength. 
Of  sixteen  samples,  collected  in  .one  neighborhood,  the  anhydrous  acid 
ranged  from  0.6  to  3.2  per  cent.  The  variations  are  due  to  its  mode  of 
manufacture,  the  length  of  time  it  has  been  kept,  and  the  extent  to  which 
it  has  been  exposed  to  the  light. 

Strengths  of  various  Pharmacopceial  and  other  Acids. 


America, 
Austria,  ~\ 
Baden,     > 
Batavia, j 
Bavaria, 
Hessia, 
London, 
Dublin, 
Edinburgh, 
Hamburg, 
Saxony, 
Paris,  . 
Scheele's  ac 


Anhydrous  Prussic  Acid  in  100  parts. 

2.0 


2.5 


d, 


Vauquelin's  acid, 


4.0 
18.0  to  20.0 

2.0 

3.3 

3.3 

2.0 

1.9 
10.5 

5.0 

3.5 


In  every  form,  to  every  animal,  and  however  administered,  hydrocyanic 
acid  is  an  intensely  active  poison.  Swallowed,  inhaled,  injected,  or  even 
sometimes  when  merely  applied  to  the  sound  skin,  its  action  is  energetic. 
Dr.  Letheby  has  twice  fallen  down  insensible  by  accidentally  smelling  a 
bottleful  of  the  strong  acid.  To  its  presence  the  poisonous  qualities  of 
the  essence  of  cherry  kernels,  bitter  almond  water,  and  laurel  water  are 
due.  The  kernels  of  fruits  like  the  peach,  plum,  and  cherry,  the  pips  of 
the  apple,  the  bitter  almond,  the  mountain  ash,  the  leaves  of  the  cherry 
laurel,  the  juice  of  the  root  of  the  jatropha  manihot,  a  plant  that  yields 
tapioca  (bitter  cassava),  contain  it  as  their  active  poisonous  ingredient 
("  Lancet,"  Jan.  4,  1868,  p.  30).  Good  Kirschwasser  will  be  found  at 
times  to  contain  as  much  as  0.2  of  a  grain  of  anhydrous  acid  in  3^  ounces, 
whilst  inferior  specimens  often  contain  four  times  as  much  ("Lancet," 
March  18,  1865). 

Symptoms. 

The  symptoms  of  poisoning  by  prussic  acid  are  influenced  by  a  variety 
of  circumstances,  some  of  which  it  will  be  necessary  to  discuss  in  detail : 

(a)  Given  in  medical  doses  (^ij  to  ir^x  of  the  B.  P.  acid)  it  allays  pain 
and  spasms,  and  is  found  useful  in  relieving  painful  affections  of  the 
stomach,  nervous  cough,  palpitation,  etc. 

(/?)  In  a  dose  above  this,  but  still  short  of  a  poisonous  dose  (itjj  x  to  ^  xx 
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of  B.  P.  acid),  other  symptoms  may  be  produced,  such  as  nausea,  a  feeling 
of  impending  suffocation,  giddiness,  and  at  times  salivation  and  ulceration 
of  the  mouth. 

(y)  Small  poisonous  doses  of  the  acid  (e.  g.,  3ss.  of  B.  P.  acid)  often 
produce  severe  symptoms,  but  they  are  not,  as  a  rule,  immediate  in  their 
appearance.  The  patient  will  complain  of  a  hot  bitter  taste,  whilst  an 
increasing  weakness  and  giddiness  will  probably  be  the  first  well-marked 
symptom,  accompanied  by  severe  pains  in  the  head,  and  a  gradually  pro- 
gressing confusion  of  intellect.  At  length  insensibility  supervenes,  with  a 
more  or  less  complete  loss  of  muscular  power.  The  eyes  become  bright 
and  prominent,  and  the  face  pale  or  bloated.  Very  frequently  salivation, 
with  ulceration  of  the  mouth,  sets  in.  The  jaw  is  often  rigidly  contracted, 
tetanus  being  a  commoner  symptom  after  medium-sized  than  after  very 
large  doses.  The  pulse  is  quick,  and  the  breathing  stertorous,  with  often 
a  mucous  rattle.  Vomiting  is  not  common,  but  if  it  occurs  it  is  to  be 
regarded  as  a  hopeful  symptom.  Preceding  death,  which,  under  these  cir- 
cumstances, will  probably  be  due  to  suffocation,  we  may  have  strong  tetanic 
convulsions,  at  times  opisthotonos,  and  involuntary  evacuations  of  the  urine, 
or  faeces,  or  both.  In  all  probability  the  medical  man  will  discover  the 
odor  of  the  poison  in  the  breath. 

(8)  Of  the  symptoms  of  a  large  dose  we  cannot  be  so  well  informed  be- 
cause of  its  "  lightning  action." 

Whilst  the  poison  is  yet  in  the  mouth  it  may  begin  to  act,  but  the  action 
is  not,  as  a  rule,  so  instantaneous  in  the  human  subject  as  it  has  been  ob- 
served to  be  in  the  lower  animals.  It  is,  however,  not  usual  for  more  than 
two  minutes  to  elapse  before  the  appearance  of  symptoms.  The  patient 
probably  falls  down  insensible.  The  face  and  skin  will  generally  be  found 
bathed  in  a  cold,  clammy  perspiration,  the  hands  violently  clenched,  whilst 
the  eyes  will  appear  fixed,  prominent,  and  glistening,  and  the  pupils  widely 
dilated.  The  breathing  will  be  stertorous,  convulsive,  and  gasping,  the 
odor  of  the  poison  being  clearly  noticeable  in  the  breath.  The  pulse  will 
be  almost  imperceptible.  Involuntary  evacuations  of  urine  and  faeces 
are  not  uncommon.  As  a  rule,  death  takes  place  with  a  forcible  expira- 
tion, which  may  or  may  not  be  accompanied  by  a  shriek.  Convulsions  do 
not  ordinarily  occur  in  these  rapidly  fatal  cases,  but  if  death  be  at  all 
delayed,  convulsions,  with  spasmodic  closure  of  the  jaw,  are  almost  certain 
symptoms.  And  under  the  circumstances  above  described,  we  may  regard 
death  as  due  to  shock. 

Action  on  Animals. 

The  symptoms  in  animals  were  accurately  observed  by  Emmert  in  1805, 
by  Coullon  in  1819,  by  Krimez  in  1827,  and  by  others,  as  Dr.  Letheby, 
Dr.  Glover,  etc. 

The  symptoms  produced  by  a  dose  just  short  of  that  capable  of  destroy- 
ing life  commence  usually  in  from  one  to  two  minutes.  Giddiness,  stagger- 
ing, and  insensibility,  with  absolute  loss  of  motive  power,  will  be  the  first 
noticeable  symptoms,  and  these  will  be  succeeded  by  a  violently  gasping, 
panting  respiration,  and  by  tetanic  convulsions,  salivation,  and  protrusion 
of  the  tongue  and  eyes.  Very  often  during  the  convulsions  the  sensibility 
returns,  the  return  of  consciousness  being  sudden  and  unexpected.  Not 
unlikely,  moreover,  the  animal  will  fall  into  a  deep  sleep,  after  which  it 
will  wake  up  better.  These  symptoms  may  last  for  a  period  varying  from 
twelve  to  twenty-four  hours. 

But  the  dose  administered  may  be  enough  to  cause  death,  but  not 
enough  to  cause  it  instantaneously.     Under  these  circumstances  the  fatal 
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moment  may  be  delayed  for  some  few  minutes,  although  seldom  beyond  a 
quarter  of  an  hour.  At  the  same  time  it  is  right  to  state  that  some  ob- 
servers have  recorded  a  much  longer  intermediate  period  than  this.  A 
peculiar  deathlike  shriek  will  frequently  be  remarked  immediately  pre- 
ceding the  fatal  moment.  Death  will  probably  be  due  to  suffocation  from 
the  spasmodic  action  of  the  respiratory  muscles,  and  be  accompanied  by 
coma  and  by  well-marked  tetanic  convulsions.  Hence  it  must  not  be  for- 
gotten that  poisoning  with  prussic  acid  may  clearly  simulate  an  ordinary 
epileptic  fit. 

Lastly,  when  large  doses  are  administered,  the  effects  on  animals  are 
almost  absolutely  instantaneous. 

(See  a  valuable  monograph  by  Preyer,  "  Die  Blausiiure,"  and  also  some 
remarks  on  hydrocyanic  acid  poisoning  by  Dr.  Amory  (Boston),  "  The 
Practitioner,"  viii,  p.  197.) 

So  many  questions  of  grave  medico-legal  interest  occur  here  that  we 
shall  proceed  to  discuss  them  seriatim. 

1.   The  Question  of  Dose. 

And  here  it  may  be  well  first  of  all  to  note  the  relationship  between 
minims  and  drops.  The  size  of  a  drop  depends  to  a  great  extent  on  the 
mouth  of  the  bottle,  the  rapidity  with  which  the  drops  fall,  and  the  nature 
of  the  liquid.  The  following  results  are  averages  of  a  large  number  of 
experiments,  all  of  which  were  made  by  dropping  the  different  liquids 
from  the  same  bottle,  and  as  nearly  as  possible  at  the  same  rate  : 

10  drops  of  Water  measure  from  20  to  22  minims. 

10  "  of  Hydrocyanic  Acid            "      19  to  21 

10  "  of  Acetic  Acid  (strong)        "       8  to    9 

10  "  of  Chloroform                        "        5  to    6 

10  "  of  Ether                                 "        9  to  10 

10  "  of  Benzol                                "        9  to  10 

10  "  of  Spirit                                 "      16  to  18 

10  "  of  Nitric  Acid                       "       8  to    9 

10  "  of  Tincture  of  Opium          "        5  to    6 

10  "  of  Tincture  of  Aconite        "■") 

10  "  of  Tincture  of  Hyoscyamus  "  >■    6  to    8        " 

10  "  of  Tincture  of  Digitalis       "  ) 

What  is  the  smallest  dose  of  prussic  acid  that  will  prove  fatal — 

(a)  In  Animals. 
Magendie's  experiments  show  that : 

One  drop  of  anhydrous  acid  injected  into  the  jugular  vein  of  a  dog 
proves  fatal  instantaneously. 

One  drop  of  anhydrous  acid  given  by  mouth  to  a  dog  killed  it  in  a  few 
seconds. 

Christison's  experiments  show  : 

1  drop  of  anhydrous  acid  given  to  a  rabbit  began  to  act  in  63  sees.,  and  proved  fatal  in  83  sees. 


3  drops 

cat                  " 

10     " 

30 

3    " 

"                                     cat                 " 

5      " 

40 

4    " 

rabbit           " 

20      "                 " 

30 

3    " 

"        placed  in  the  eye  of  a  cat     " 

20     " 

40 

3    " 

u            /placed  in  a  flesh  )            „ 
I  wound  on  a  cat  J 

45     "                 " 

105 

Biss.  of 

med 

cinal  acid  given  to  a  rabbit                    " 

instantly                   " 

10 

Christison  notes  that  in  the  cases  where  death  was  slow,  there  were  fits 
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of  tetanus.     Emprosthotonos  was  the  principal  tetanic  symptom  in  cats, 
and  opisthotonos  in  rabbits. 

These  experiments  prove  that  1  grain  of  anhydrous  acid,  and  possibly 
less,  will  prove  fatal  to  animals. 

(;5)  In  man. 

It  is  commonly  stated  that  in  the  well-known  case  of  the  Parisian 
epileptics,  death  was  produced  by  two-thirds  of  a  grain  of  anhydrous  acid. 
There  is,  however,  great  reason  to  doubt  the  accuracy  of  this  statement, 
Guibourt  believing  that  the  quantity  actually  swallowed  by  each  was 
about  5.5  troy  grains.  Omitting  these  cases,  therefore,  the  smallest  fatal 
dose  of  which  we  have  record  (case  recorded  by  Dr.  Letheby)  is  0.9  of  a 
grain  of  anhydrous  acid  (=  njj20  of  Scheele's  acid),  which  destroyed  the 
life  of  an  adult  in  twenty  minutes.  The  poison  was  taken  on  an  empty 
stomach.  Whilst,  however,  we  are  justified  in  saying  that  1  grain  of  anhy- 
drous prussic  acid  may  prove  fatal,  we  are  clearly  not  justified  in  assuming 
that  it  necessarily  must,  for  recovery  is  recorded  after  such  doses  as  a 
mouthful  of  Pharmacopoeia  acid  (Dr.  Guy),  2  drachms  of  Vauquelin's 
acid  ;  and  after  0.9  grain  (Mr.  T.  Taylor),  1.33  grain  (Mr.  Bishop),  1.5 
grain  (Christison),  and  2.4  grains  (Mr.  Burman)  of  anhydrous  acid.  The 
possibility,  therefore,  of  treatment  being  successful  in  cases  of  poisoning 
by  prussic  acid,  as  in  other  forms  of  poisoning,  cannot  be  too  emphatically 
insisted  upon.  Nothing  can  justify  a  medical  man  doing  nothing  so  long 
as  there  is  life,  however  desperate  the  case  may  seem. 

All  experimenters  agree  with  Mr.  Nuuneley,  that  the  energy  and  activity 
of  the  poison  is  not  destroyed  or  materially  lessened  by  mixing  it  with 
water,  and  that  a  given  dose  acts  similarly,  whether  administered  in  its 
anhydrous  state  or  in  any  degree  of  dilution. 

Further,  the  potent  action  of  the  acid  is  very  considerably  increased  by 
disease,  by  bloodletting,  by  fatigue,  by  hunger,  or  by  any  other  circum- 
stance which  tends  to  debilitate  the  vital  powers  of  the  patient.  Under 
these  circumstances,  a  dose  of  the  acid  will  prove  fatal,  which  in  a  vigorous 
person  or  animal  might  have  been  swallowed  with  impunity. 

2.  The  poisonous  action  of  the  vapor  of  the  acid. 

A  bird  placed  in  a  glass,  the  air  of  which  is  saturated  with  the  vapor, 
drops  down  dead  instantly.  If  1  drop  of  anhydrous  acid  be  left  for  a  few 
minutes  in  a  clean  dry  quart  bottle,  the  air  in  the  bottle  will  be  so 
poisoned  that  if  a  bird  be  placed  in  it  it  dies  in  a  few  minutes.  As  a  rule 
the  vapor  does  not  act  on  or  through  the  sound  skin,  still  there  are  excep- 
tions to  this.  For  example,  M.  Robiquet  found  that  the  exposure  of  his 
finger  to  the  action  of  the  vapor  benumbed  it,  the  want  of  sensibility  being 
persistent  for  some  days.  Another  case  is  recorded  where  a  chemist  lost 
his  life  from  spilling  the  acid  on  his  naked  arm,  but  of  course  in  such  a 
case  the  inhalation  of  the  vapor  might  have  been  the  true  and  primary 
cause  of  the  fatal  result.  (Coullon,  "  Recherches,"  p.  200.)  For  as  we 
have  already  observed,  the  inhalation  of  the  vapor  has  been  attended  with 
serious  results  (M.  Danuron,  "Journ.  de  Chimie  Medicale,"  vii,  426). 
Dr.  Ittner  found  that  he  suffered  considerable  oppression  and  giddiness 
from  breathing  the  atmosphere  of  his  laboratory,  in  which  the  vapor  of  the 
poison  was  diffused  (Beck).  Dr.  Heller  records  a  case  of  severe  tetanic 
symptoms  being  induced  by  merely  smelling  a  bottle  containing  Scheele's 
acid.  Dr.  Letheby,  as  we  have  already  mentioned,  has  been  twice  ren- 
dered insensible  by  smelling  a  bottle  of  the  acid  which  had  been  carelessly 
left  unlabelled. 

3.  Is  prussic  acid  a  cumulative  poison,  i.e.,  will  continued  small  doses 
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given  medicinally,  silently  accumulate  in  the  system,  and  at  last  break 
out,  like  mercury  and  digitalis,  with  fatal  violence  ?  This  is  a  question 
that  has  been  more  than  once  raised,  and  we  may  say  that  all  evidence  is 
opposed  to  the  view  that  it  can  act  in  this  manner.  Only  one  case  can  be 
quoted  in  proof  of  the  possibility  of  such  a  thing  occurring  (that  of  Dr. 
Baumgartner),  but  the  details  of  the  case  present  so  many  doubtful  points 
that  we  may  fairly  question  the  accuracy  of  the  records.  So  volatile  a 
poison  is  not  likely,  we  should  suppose,  to  be  cumulative,  nor  can  we 
understand  any  drug  being  of  this  nature,  which  is  capable  of  acting  so 
easily  in  disturbing  the  balance  between  life  and  death. 

4.  As  regards  the  time  when  the  symptoms  commence : 

(a)  In  animals.  When  a  very  large  dose  is  administered,  the  com- 
mencement of  the  symptoms  is,  as  nearly  as  possible,  instanta- 
neous. The  animal  drops  down  senseless  whilst  licking  the  milk 
in  which  the  acid  has  been  placed.  Dr.  A.  T.  Thomson  records 
having  seen,  a  dog  die  in  two  seconds  after  taking  a  dose  of  the 
concentrated  acid.  Christison's  experiments  prove  that  with  very 
large  doses  death  is  often  instantaneous,  whilst  with  moderately 
large  ones  a  period  of  from  five  to  sixty-three  seconds  may  be 
regarded  as  the  length  of  the  intermediate  stage  between  the  ad- 
ministration of  the  poison  and  the  beginning  of  the  symptoms 
(page  401).  Experiments  on  animals  prove,  then,  that  the  symp- 
toms may  set  in  without  any  apparent  interval,  or  else  be  delayed 
for  one,  or  at  the  most  two,  minutes. 

It  is  right  we  should  add  that  Mr.  Blake  holds  that  even  after 
the  injection  of  as  large  a  dose  as  39  minims  of  the  concentrated 
acid  into  the  femoral  vein,  the  poison  never  begins  to  act  in  less 
than  ten  seconds.  Mr.  Blake  is  almost  alone,  however,  in  deny- 
ing the  instantaneous  action  of  the  acid  upon  animals. 

(/5)  In  the  hxnnan  subject.  The  symptoms  are  not  so  rapid  in  their 
appearance  in  man  as  they  are  in  animals.  In  some  cases  they 
have  been  known  to  commence  in  the  course  of  a  few  seconds. 
Even  in  Hiinefield's  case,  where  40  grains  of  anhydrous  acid  had 
been  taken,  a  few  seconds  elapsed  before  the  advent  of  the  symp- 
toms. It  is,  however,  a  rare  thing  for  insensibility  (which  is  not 
death,  but  is  often  mistaken  for  it)  to  be  delayed  beyond  the 
second  minute,  but  it  is  not  uncommon  for  it  to  be  delayed  for  a 
minute  or  a  minute  and  a  half. 

And  this  question  suggests  our  next  consideration,  which  is  one  of  great 
importance,  viz.: 

5.  Hoiv  jar  is  it  possible  for  voluntary  acts,  such  as  walking  and  speaking, 
to  be  performed  in  this  interval f 

Dr.  Guy  records  with  singular  precision  and  care  a  case  where  a  young 
man  took  a  mouthful  of  acid,  then  got  out  of  bed,  walked  to  a  chest  of 
drawers  at  the  foot  of  the  bed,  put  the  stopper  in  the  bottle,  and  returned 
to  the  side  of  the  bed  again,  and  then,  and  not  till  then,  fell  down  sense- 
less. In  another  case  a  girl  took,  probably,  3ivss.  of  the  acid,  and  after- 
wards put  the  cork  in  the  bottle,  wrapped  it  up,  lay  down  in  bed,  and 
adjusted  the  bedclothes.  In  a  third  case  a  man  is  reported  to  have 
walked  about  fifty  steps,  and  gone  down  a  flight  of  seventeen  stairs.  With- 
out multiplying  cases  of  this  kind,  and  they  are  not  a  few,  another  may  be 
mentioned,  for  which  we  are  indebted  to  Dr.  Letheby,  where  two  lovers 
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deliberately  took  prussic  acid,  and  after  taking  it,  performed  several  little 
voluntary  acts,  finally  arranging  their  arms  round  each  other's  necks,  and 
so  expired  together.  It  is  perfectly  clear,  therefore,  that  to  a  certain 
extent  voluntary  actions  may  be  performed  after  a  large  dose  of  the 
poison  ;  but  we  should  say  that  if  these  voluntary  acts  could  not  be  per- 
formed in  a  period  not  exceeding  two  minutes  at  the  outside,  they  would 
be  open  to  some  doubt. 

We  need  scarcely,  however,  remark  that  there  are  numerous  cases  where 
no  time  whatsoever  occurred  for  voluntary  acts  to  be  performed. 

As  regards  the  possibility  of  speaking  after  taking  the  poison,  we  have 
again  undoubted  evidence.  In  Mr.  Bishop's  case  the  patient  gave  an  ac- 
count of  his  feelings  during  the  two  minutes'  interval.  In  a  second  case, 
where  an  apothecary's  apprentice  took  3J  of  the  acid,  from  which  he  died 
in  five  minutes,  he  cried  out,  "Hartshorn,  hartshorn,"  and  when  his  com- 
panions reached  him,  he  muttered,  "  Prussic  acid."  And  a  third  case  may 
be  quoted  (Dr.  Sewell,  Montreal)  where  a  man,  after  taking  ^vii  of  acid  (3 
percent,  of  anhydrous  acid),  walked  to  the  door,  unlocked  it,  and  cried 
out,  "  Come  to  me  quick,  I  am  dying." 

It  follows,  and  it  is  important  to  note  the  fact,  that  very  probably  the 
vessel  out  of  which  the  poison  was  taken  in  a  case  of  suicide  will  be  found 
near  the  person,  or  at  any  rate  at  no  great  distance  off,  the  absence  of  the 
glass  or  bottle  being  always  suggestive  of  homicide.  Of  course  if  the 
bottle  be  left  uncorked  for  any  time,  the  odor  of  the  poison  from  the  bottle 
will  soon  disappear. 

6.  As  regards  the  shriek. 

(a)  The  shriek,  which  is  a  peculiarly  hollow,  painful  sound,  is  often 
noticed  in  animals  dying  of  the  poison.  In  Mr.  Nunneley's  ex- 
periments it  occurred  in  about  one-half  the  cases. 

(/?)  What  are  the  circumstances  under  which  the  shriek  occurs? — Dr. 
Letheby's  experiments  prove  that  when  animals  are  in  a  state  of 
exhaustion  or  fatigue,  occasioned  either  by  physical  work  or  by 
want  of  food,  the  shriek  is  often  absent. 

(/)  To  what  is  the  shriek  to  be  attributed  f — Dr.  Letheby  believes  it 
to  be  the  immediate  precursor  of  death,  a  true  death-scream,  the 
last  act  of  vitality ;  in  other  words,  the  last  expiratory  act  of  the 
animal.  This  is  doubted  by  Dr.  Glover,  who  states  he  has  heard 
animals  shriek  and  after  that  run  about  ("  Lancet,"  May  24, 
1845). 

Now  it  has  been  frequently  asserted  by  medical  jurists  that  the  shriek 
is  never  heard  in  the  human  subject.  A  case  recorded  by  Dr.  Letheby 
(that  of  Belaney,  who  was  charged  with  poisoning  his  wife)  disproves  this 
assertion.  No  doubt  the  shriek  is  not  nearly  so  common  in  the  human 
subject  as  it  is  in  animals,  but  there  can  be  no  possible  reason  to  see  why, 
as  some  assert,  it  should  never  occur. 

Important  questions  have  arisen  and  may  again  arise  respecting  this 
shriek.  Dr.  Letheby,  as  we  have  said,  contends  that  it  is  the  last  act  of 
life.  Belaney's  statement,  therefore,  that  after  the  shriek  his  wife  was 
heard  to  make,  she  said  to  him,  "  I  have  taken  some  of  that  strong  drink," 
Dr.  Letheby  considers  could  not  have  been  true. 

(7.)  As  to  the  presence  or  absence  of  convulsions. 

(a)  In  animals  they  frequently,  but  not  always,  occur.  Dr.  Letheby 
remarks  that  when  animals  are  hungry  and  fatigued,  convulsions 


TREATMENT    OP    POISONING    BY    HYDROCYANIC    ACID.        405 

are  not  usual,  whilst  do  convulsive  action  is  ordinarily  noticed 
if  the  dose  administered  be  sufficiently  large  to  cause  instantane- 
ous death. 
(/?)  In  man  they  are  also  frequent,  but  by  no  means  constant  symp- 
toms. Where  death  is  very  rapid  from  the  exhibition  of  a  very 
large  dose  of  the  acid,  or  when  the  patient  is  a  person  of  a  debili- 
tated constitution,  the  convulsions  may  be  exceedingly  slight  or 
altogether  wanting.  Certainly  the  calm  placid  appearance  ob- 
served in  so  many  cases  of  death  after  prussic  acid,  and  the  symp- 
toms of  which  there  is  no  record,  points  to  the  absence  rather 
than  to  the  presence  of  convulsions  during  life. 

A  question  has  been  raised  in  a  court  of  law  whether  in  a  slow  case  of 
poisoning  by  prussic  acid  the  convulsions  produced  would  not  necessarily 
be  so  violent  as  to  disturb  all  the  bedclothes  covering  the  patient.  Our 
answer  undoubtedly  must  be  that  convulsions,  although  commonly,  are 
certainly  not  necessarily,  the  consequences  of  an  overdose  of  the  poison, 
and  that  if  they  do  occur  they  may  be  of  a  very  slight  character. 

(8.)  As  to  the  involuntary  expulsion  of  the  urine  and  faces. 

In  one-tenth  of  Mr,  Nunneley's  cases  the  faeces  alone  were  expelled — in 
one-tenth  both  faeces  and  urine — in  one-fifth  the  urine  only — and  in  two- 
fifths  neither  the  one  nor  the  other. 

In  the  human  subject  the  occasional  expulsion  of  one  or  of  the  other 
has  been  observed.  In  Dr.  Guy's  case  both  urine  and  faeces  were  ex- 
pelled. 

(9.)  As  regards  the  time  of  death. 

(a)  In  animals  death  is  sometimes  instantaneous.  But  insensibility 
and  the  power  to  move  must  not  be  confounded  with  death,  for 
the  two  are  distinct.  Mr.  Nunneley  states  that  he  has  seen  ani- 
mals live  after  a  large  dose  for  hours  or  even  days.  Coullon  saw 
a  dog  live  for  nineteen  hours  in  great  suffering  after  a  full  dose 
of  the  acid.  Such  cases,  at  any  rate,  are  very  rare,  and  have  not 
occurred  in  the  experience  of  most  investigators.  Schubarth  states 
his  opinion  that  if  an  animal  lives  over  thirty-two  minutes, it  gets 
well. 

Thus  far,  therefore,  it  is  certain  that  animals  may  die  almost  in  the 
course  of  a  second,  or  that  they  may  live  for  some  considerable  time. 

(/5)  In  man,  death  is  certainly  not  so  immediate  as  it  seems  to  be  in 
animals,  but  it  may  occur  within  five  minutes,  or  it  may  be  pro- 
longed to  forty.  A  period  of  from  two  to  ten  minutes  may  be  re- 
garded as  an  average  time  after  a  dose  of  from  80  to  100  drops 
of  dilute  acid.  And,  further,  it  may  be  taken  as  a  general  rule 
that  the  patient  dies  rapidly  or  recovers.  If  life  be  prolonged 
over  forty  minutes,  we  are  justified  in  pronouncing  a  favorable 
prognosis. 

Treatment. 

This  divides  itself  into  general  and  chemical. 

I.  General.  Most  frequently  we  are  first  called  to  see  the  case  when  all 
is  over,  but  if  only  a  spark  of  life  remains  (lateat  scintilla  forsan)  we 
should  not  hesitate  in  using  remedies.     Often  too,  if  the  patient  be  alive, 
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the  jaw  is  so  firmly  fixed  that  efforts  seem  hopeless,  but  even  this  should 
not  hinder  us  from  giviug  them  by  a  tube  placed  through  the  nose,  or  even 
extracting  a  tooth,  if  necessary,  for  the  purpose  of  their  administration. 

(a)  Cold  affusion  (De  Herbst).  Dash  cold  water  instantly  upon  the 
face,  head,  and  back.  Do  not  be  prevented  doing  this  because  of 
convulsions.  As  soon  as  possible  rub  the  skin  until  it  is  warm 
and  dry,  and  repeat  the  dose.  No  doubt  cold  affusion  is  best  if 
applied  before  convulsions  set  in,  but  it  should  never  be  omitted. 

(,5)  Artificial  respiration  (Dr.  Pereira)  may  be  useful,  and  may  be 
employed  at  the  same  time  as  the  cold  douche. 

(j)  Bleeding  from,  the  jugular  vein  has  been  strongly  recommended  by 
Magendie,  Cormack,  and  Lonsdale.  It  is  stated  that  the  cardiac 
contractions  are  restored  by  the  abstraction  of  a  little  blood. 
We  consider  bleeding  should  only  be  adopted  as  a  last  resource. 

(J>)  Ammonia  is  most  useful.  It  should  be  given  internally  in  small 
doses,  and  the  carbonate  of  ammonia  held  to  the  mouth  and  nos- 
trils. It  was  first  suggested  by  Mr.  Murray,  of  London,  and  ap- 
proved by  Orfila,  M.  Dupuy,  and  Buchner.  Take  care,  however, 
that  the  ammonia  is  not  too  strong,  as  otherwise  you  may  induce 
inflammation  of  the  mouth  and  air-passages.  The  strong  liquor 
ammonite  should  never  be  applied  to  the  nostrils  under  any  cir- 
cumstances. 

(e)  Chlorine  (Riauz,  1822)  was  experimented  upon  as  to  its  antidotal 
properties  by  Buchner,  Simeon,  Cottereau,  Vallette,  and  Orfila. 
All  agree  that  it  is  very  useful.  Orfila  regards  it  as  the  most 
powerful  of  all  antidotes.  It  will  suffice  for  a  little  chloride  of 
lime  mixed  with  a  .little  water  to  be  held  near  the  mouth  and 
nostrils. 

II.  Chemical.  Chemical  antidotes  are  rarely  of  any  use,  because  of 
the  rapid  action  of  the  poison.  The  best  antidote  is  a  mixture  of  proto- 
and  persulphate  of  iron  in  combination  with  a  little  caustic  alkali.  By 
this  means  the  harmless  potassic  ferrocyanide  will  be  formed,  and  if  by 
chance  the  mixture  should  become  acid,  then  the  ferric  salt  would  form 
the  harmless  Prussian  blue.  If  this  antidote  can  be  obtained  in  time, 
there  can  be  no  question  as  to  its  utility. 

Sulphate  of  iron  alone  has  been  suggested,  but  it  is  useless. 

To  sum  up  all.  If  you  are  called  to  a  case  of  hydrocyanic  acid  poison- 
ing, immediately  use  the  cold  douche  and  apply  smelling  salts  to  the  nos- 
trils, or  better  still,  chloride  of  lime.  Keep  the  body  dry  and  warm  by 
friction  with  hot  towels.  Tickle  the  back  of  the  throat  with  a  feather, 
and  if  you  can  open  the  jaw,  use  the  stomach-pump,  or  else  give  mustard 
or  salt,  or,  better  still,  sulphate  of  zinc.  Lose  no  time  in  getting  the  iron 
salts  and  the  solution  of  caustic  soda  or  potash,  or  even  carbonate  of  soda. 

Post-mortem  Appearances. 

In  some  cases,  as  in  that  of  Sarah  Hart  (case  of  Tawell),  no  morbid 
appearances  have  been  found. 

If  death  be  rapid,  the  countenance,  as  a  rule,  is  pale  and  composed, 
whilst  if  death  be  slow,  it  will  appear  bloated.  Putrefaction  is  said  to  be 
rapid.  Dr.  Taylor  doubts  whether  this  is  so,  but  we  know  that  rapid 
decay  is  not  uufrequeut  in  all  forms  of  sudden  death.  The  eyes  are 
usually  glassy,  glistening,  aud  prominent;  but  these  are  states,  it  is  to  be 
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remembered,  equally  characteristic  of  death  by  cholera,  carbonic  acid, 
epilepsy,  etc.  The  pupils  will  generally  be  found  to  be  widely  dilated. 
The  body  is,  as  a  rule,  rigid,  and  the  jaw  firmly  closed.  There  will  prob- 
ably be  found  a  quantity  of  frothy  foam  about  the  mouth. 

The  stomach  and  intestines  are  often  quite  natural,  but  sometimes  they 
are  more  or  less  congested.  They  were  found  in  a  dog  that  lived  only  a 
few  minutes  to  be  almost  as  inflamed  as  if  it  had  taken  arsenic.  One 
case  is  reported  of  gangrene,  but  the  details  must  be  received  with  caution. 

In  Nunneley's  experiments  on  animals  the  congested  condition  of  the 
stomach  was  the  most  common,  and  he  further  noticed  that  if  the  stomach 
was  empty  at  the  time  the  poison  was  administered,  it  was  often  contracted 
after  death,  and  of  a  peculiar  brickdust  color. 

The  brain  generally  shows  great  vascular  turgescence  with  serous  effu- 
sion into  the  ventricles.  The  odor  of  the  poison  may  often  be  distinctly 
recognized.  In  animals  this  state  of  turgescence  of  the  vessels  is  particu- 
larly noticeable,  the  brain  tissue  itself  appearing  almost  natural.  In  the 
case  of  a  horse  poisoned  by  the  acid,  extravasation  of  blood  was  found  on 
the  surface  of  the  brain.  In  the  heart  and  great  vessels,  if  death  be  rapid, 
the  left  side  is  generally  empty  and  .rigidly  contracted;  but  if  death  be 
slow,  both  sides  will  be  found  full,  either  of  black  and  fluid,  or  of  coagu- 
lated blood.  Schubarth,  Blake,  and  Magendie,  in  their  experiments  on 
animals,  remark  that  the  irritability  of  the  heart  and  voluntary  muscles 
after  death  is  so  entirely  destroyed  that  they  will  not  even  contract  by 
galvanism.  Coullon  disagrees  with  this  assertion,  whilst  Lonsdale  and 
Christisou  consider  that  it  is  by  no  means  a  universal  rule.  The  lungs, 
liver,  spleen,  and  kidneys,  are  invariably  gorged  with  blood.  The  bile  has 
more  than  once  been  noticed  of  a  deep-blue  tint.  The  venous  system  is 
invariably  gorged  with  dark-colored  blood,  and  the  arterial  system  empty. 
The  blood  is  always  found  to  have  uodergone  some  peculiar  alteration.  It 
may  be  black  or  oily  (Ittuer)  or  of  a  cochineal-red  color  (Emmert),  whilst 
sometimes  it  is  fluid  and  at  other  times  coagulated.  It  often,  too,  exhales 
the  odor  of  the  poison,  and  should,  in  all  cases,  be  preserved  for  analysis,  as 
the  acid  may  frequently  be  distilled  from  it. 

Lastly,  it  is  to  be  noticed  that  similar  post-mortem  appearances  will 
probably  be  discovered,  however  the  poison  be  administered,  that  is, 
whether  it  be  applied  to  wounds  or  to  the  conjunctiva  or  introduced  into 
the  vagina  or  rectum. 

Tests. 

1.  Nitrate  of  silver  gives  with  hydrocyanic  acid  and  with  the  soluble 
cyanides  a  dense  white  amorphous  precipitate  of  cyanide  of  silver  (Ag  Cy), 
which,  after  stirring  thoroughly,  subsides,  the  liquid  above  the  precipitate 
then  becoming  perfectly  clear. 

(a)  The  precipitate  is  not  dissolved  by  adding  a  little  nitric  acid  to 
the  solution  in  which  it  has  been  thrown  down.     But, 

(/?)  The  precipitate  itself  is  soluble  in  concentrated  nitric  acid  when 
heated. 

(j)  It  is   only  slightly  soluble  in   ammonia.     If  the  precipitate   be 
abundant,  its  solubility  in  ammonia  will  not  be  perceptible. 

(5)  It  is  freely  soluble  in  excess  of  the  alkaline  cyanides,  and  in  the 
alkaline  hyposulphites. 

Collect  the  precipitate  of  cyanide  of  silver  on  a  filter-paper,  wash  thor- 
oughly, and  dry : 
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(e)  It  will  not  be  found  to  be  altered  in  color  by  exposure  to  light  to 
the  same  extent  as  the  chloride  of  silver. 

(")  Place  some  of  the  well-dried  cyanide  in  a  reduction-tube  sealed 
atone  end,  the  other  end  being  drawn  out  to  a  hue  point.  Heat 
the  cyanide  with  a  spirit-lamp,  when  cyanogen  gas  will  be  given 
off,  which  will  be  found  to  burn  with  a  very  characteristic  rose- 
red  flame.  Metallic  silver,  when  the  gas  is  burnt  off,  will  remain 
in  the  tube. 

(rj)  Treat  a  small  portion  of  the  cyanide  of  silver  in  a  beaker  with 
a  few  drops  of  sulphide  of  ammonium.  Evaporate  gently  to  dry- 
ness, when  sulphocyanide  of  ammonium  and  sulphide  of  silver 
will  be  formed.  Dissolve  the  sulphocyanide  in  water,  and  filter 
off  the  sulphide  of  silver.  Concentrate  the  filtrate,  and  treat 
with  a  persalt  of  iron,  when  the  liquid  will  turn  a  brilliant  red 
color. 

(0)  Treat  a  little  of  the  cyanide  of  silver  in  a  deep  watch-glass  with 
hydrochloric  acid,  when  hydrocyanic  acid  will  be  given  off  as  a 
vapor,  and  chloride  of  silver  be  formed.  Cover  the  watch-glass 
over,  first,  with  a  flat  glass,  having  upon  it  a  drop  of  potash  solu- 
tion, and  afterwards  with  a  second  glass  having  upon  it  a  drop  of 
yellow  sulphide  of  ammonium.  These  are  to  be  tested  as  de- 
scribed (pages  409,  etc.). 

(j)  Heat  a  portion  of  the  cyanide  very  gently  with  iodine  in  a  small 
clean  tube,  when  crystals  of  iodide  of  cyanogen  will  sublime  and 
form  on  the  cool  part  of  the  tube.  These  may  be  preserved  in 
sealed  tubes,  and  can  be  tested  at  pleasure  by  a  solution  of  potash, 
and  by  a  mixture  of  a  per-  and  a  proto-salt  of  iron  as  described 
(page  409). 

The  silver  test  is  applicable  to  the  detection  of  the  vapor.  Expose  to 
the  action  of  the  vapor  a  drop  of  nitrate  of  silver  solution  on  a  glass  slip 
(Fig.  2,  page  79).  If  the  vapor  be  present  in  any  quantity,  the  silver  so- 
lution will  almost  instantly  assume  the  form  of  a  white  opaque  film.  If 
the  vapor  be  only  present  in  very  small  quantity,  the  opacity  will,  first  of 
all,  be  apparent  at  the  edges  of  the  drop,  but  afterwards  extend  towards 
the  centre.  If  this  be  examined  by  the  microscope,  crystals  in  the  form 
of  slender  prisms  will  be  visible.  Care  must  be  taken  not  to  confound 
these  with  crystals  of  nitrate  of  silver,  produced  by  the  evaporation  of  the 
water  of  the  silver  solution.  The  white  film  must  be  further  tested  as  to 
its  solubility  by  adding  a  drop  of  nitric  acid. 

[It  must  be  noted — 

(1.)  That  nitrate  of  silver  also  gives  a  white  precipitate  with  hydro- 
chloric acid,  and  with  the  chlorides,  phosphates,  and  carbonates. 
But— 

(a)  All  the  above  silver  precipitates  are  soluble  in  nitric  acid, 

excepting  the  chloride  and  cyanide. 
(6)  The  chloride  blackens  on  exposure  to  light  rapidly,  whilst 

the  cyanide  changes  very  slowly, 
(c)  The  cyanide  heated  in  a  glass  tube  gives  off  cyanogen  gas, 

which  burns  as  a  rose-red  flame  at  the  mouth  of  the  tube, 

which,  of  course,  the  chloride  does  not. 

(2.)  Nitrate  of  silver  gives  a  yellowish-white  precipitate  with  iodides, 
bromides,  and  their  hydrogeu  acids,  which  precipitates  are  in- 
soluble in  cold  nitric  acid. 
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(3.)  The  vapors  of  chlorine,  bromine,  iodine,  and  their  hydrogen 
acids  produce  a  white  opaque  film  when  allowed  to  act  upon  a 
drop  of  a  nitrate  of  silver  solution.  These  vapors,  however,  are 
easily  known  by  their  peculiar  smell,  whilst  the  deposits  produced 
by  them  are  amorphous  and  not  crystalline.] 

2.  Prussian  Blue  Test. 

To  an  aqueous  solution  of  hydrocyanic  acid,  carefully  add  a  weak  solu- 
tion of  potash  until  the  odor  of  the  acid  entirely  disappears.  The  object  of 
this  is  to  convert  the  acid  into  an  alkaline  cyanide,  and  of  course,  there- 
fore, if  the  acid  previously  exists  in  this  combination,  it  will  be  unnecessary 
to  add  the  potash. 

HCy  +  KHO  =  KCy  +  H20. 

Now  add  to  this  a  few  drops  of  a  solution  of  a  mixture  of  a  per-  and 
protosalt  of  iron,*  when  a  dirty  green  precipitate  is  thrown  down.  The 
protosalt  converts  the  cyanogen  into  ferrocyanogen,  which  ferrocyanogen 
(FeCy)  combines  with  the  iron  of  the  persalt.  Now  add  carefully,  and 
in  slight  excess,  dilute  sulphuric  acid,  in  order  to  redissolve  the  excess  of 
the  oxides  of  iron,  when  Prussian  blue  (sesquiferrocyanide  of  iron,  Fe7Cy9) 
subsides  as  a  distinct  blue  precipitate,  which  is  insoluble  in,  and  unaffected 
by,  dilute  acids. 

If  a  mere  trace  of  prussic  acid  only  be  present,  the  addition  of  the  re- 
agents may  produce  at  first  but  little  change,  but  if  the  solution  be  allowed 
to  stand,  flakes  of  Prussian  blue  will  form  after  a  time. 

The  vapor  of  the  acid  may  also  be  examined  by  this  test.  A  drop  of 
potash  solution  is  to  be  exposed  on  a  glass  slide  (Fig.  2,  page  79)  to  the 
action  of  the  vapor,  and  after  being  allowed  to  remain  for  some  time,  the 
glass  slide  is  to  be  removed,  placed  on  a  piece  of  white  paper,  and  the  drop- 
of  potash  touched  first  with  the  mixed  iron  salts,  and  afterwards  with  a 
drop  of  dilute  sulphuric  acid,  when  the  characteristic  blue  color  will  be 
developed. 

3.  Sulphur  Test  (Liebig,  1847). 

Add  to  a  solution  of  a  cyanide,  or  to  a  solution  of  the  acid,  a  few  drops- 
of  yellow  sulphide  of  ammonium. f  Allow  this  to  evaporate  spontane- 
ously to  dryness,  or  heat  it  very  gently  until  nearly  dry  on  a  water-bath,, 
when  a  whitish  deposit  will  be  obtained,  consisting  of  sulphur  and  sulpho- 
cyanide  of  ammonium. 

Touch  the  deposit  thus  obtained  with  a  glass  rod  moistened  with  a  solu^ 
tion  of  persulphate  of  iron,  when  a  blood-red  color  (sulphocyanide  of' 
iron)  will  be  at  once  produced.     If  this  be  touched  with  a 

(a)   Corrosive  sublimate  solution,  the  color  will  be  discharged,,  whilst 

with 
(Ji~)  Hydrochloric  acid,  the  color  will  remain  unaffected. 

[Note  that 

(a)  With  meconic  acid,  persalts  of  iron  also  strike  a  red  color,  but  the- 
color  is  not  discharged  by  corrosive  sublimate. 

*  Common  green  vitriol  (or  sulphate  of  iron),  after  exposure  to  air,  may  be 
regarded  as  certain  to  be  a  mixture  of  a  per-  and  protosulphate,  and  its  solution 
may  consequently  be  used  for  this  test. 

f  That  is,  strong  ammonia  supersaturated  with  sulphuretted  hydrogen. 

27 
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(b)  With  alkaline  acetates,  a  red  color  is  also  produced,  but  the  color  is 
discharged  by  hydrochloric  acid.] 

The  heat  applied  to  evaporate  the  solution  dowu  must  be  sufficient,  or 
else  the  persalt  of  iron  will  be  precipitated  by  the  undecomposed  sulphide. 
If  this  occurs,  the  precipitate  can  be  readily  dissolved  by  a  drop  of  hydro- 
chloric acid,  which  will  not  interfere  with  the  reaction.  But,  on  the  other 
hand,  the  heat  used  must  not  be  too  great,  or  else  the  sulphocyanide  will  be 
decomposed,  and  the  test  rendered  worthless. 

The  sulphur  test  may  be  adopted  in  the  detection  of  the  vapor.  For 
this  purpose,  use  a  glass  slide  (Fig.  2,  p.  79),  with  a  drop  of  yellow  sul- 
phide of  ammonium  upon  it,  so  placed  as  to  be  freely  exposed  to  the  action 
of  the  vapor.  After  five  or  ten  minutes  remove  the  glass  slide,  and  allow 
the  liquid  to  evaporate  slowly  to  dryness,  when  sulphocyauide  of  ammo- 
nium will  be  left.  A  blood-red  color  will  be  produced  when  a  drop  of 
persulphate  of  iron  is  added. 

In  the  case  of  cyanides,  act  upon  them  with  a  little  of  the  yellow  sul- 
phide of  ammonium  (=  mCyS2),  then  evaporate  to  dryness,  and  test  the 
residue  with  a  persalt  of  iron. 

4.  Schonbein's  Test. 

Saturate  a  sheet  of  white  blotting-paper  with  an  alcoholic  solution  of 
guaiacum  (15  grs.  to  §j),  and  dry  gently.  Dip  a  slip  of  the  paper  into  a 
solution  of  sulphate  of  copper  (10  grs.  to  §j),  and  hold  it  over  a  vessel 
where  the  vapor  of  hydrocyanic  acid  is  being  given  off,  when  the  paper 
will  turn  a  deep  blue  color. 

This  test  is  very  delicate,  but  it  must  be  remembered  that  ozone  acts 
similarly  with  this  test  to  prussic  acid.  It  is  better  therefore  not  to  rely 
upon  it. 

5.  The  Copper  Test  (Lassaigne)  is  not  recommended.  It  consists  in 
precipitating  the  acid,  as  a  cyanide  of  copper,  by  the  addition  of  sul- 
phate of  copper. 

In  estimating  hydrocyanic  acid  quantitatively,  it  must  be  precipitated 
as  a  cyanide  of  silver  with  nitrate  of  silver,  in  a  solution  acidulated  with 
nitric  acid.     Collect,  wash,  dry,  and  weigh  the  precipitate. 

A  volumetric  process  on  a  similar  principle  is  given  at  p.  14  of  the 
octavo  edition  of  the  British  Pharmacopceia. 

Every  100  grs.  of  AgCy  =  20.15  of  anhydrous  prussic  acid. 

Toxicological  Analysis. 

In  conducting  a  toxicological  inquiry,  carefully,  first  of  all  endeavor  to 
detect  the  prussic  acid  odor  in  the  various  solids  and  liquids  to  be  examined. 

This  may  often  be  noticed  directly  the  body  is  opened,  or,  at  any  rate, 
on  opening  the  stomach. 

Several  facts  respecting  the  odor  of  the  poison  are  most  important  to 
bear  in  mind  in  conducting  medico-legal  cases. 

1.  The  odor  of  prussic  acid  may  be  confounded  with  that  of  nitro- 
beuzol,  which,  however,  it  must  be  remembered,  is  itself  a  poison. 

2.  The  odor  of  the  acid  may  often  be  detected  in  the  stomach  when  it 
cannot  be  detected  in  other  parts. 

3.  The  odor,  according  to  Dr.  Letheby,  may  be  detected  for  at  least 
eighteen  hours  after  death,  whilst  it  has  also  been  observed  after  twenty- 
two  and  thirty  hours,  and  in  one  case  after  four  days. 
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4.  It  is  not  true,  as  Orfila  asserted,  that  the  odor  of  the  acid  is  perceptible 
when  the  chemical  reactions  with  the  several  tests  fail. 

5.  If  the  odor  can  be  detected  in  the  blood  and  in  the  limbs,  the  dif- 
ficulty is  met  which  is  often  raised,  that  a  prussic  acid  odor  may  be  present 
in  the  stomach,  intestines,  and  brain,  although  no  hydrocyanic  acid  has 
been  taken. 

6.  Although  death  has  been  caused  by  prussic  acid,  no  odor  of  the 
poison  may  be  perceived. 

(a)  It  may  have  disappeared  either  (1)  by  exhalation;  that  is,  dissi- 
pated by  the  lungs,  owing  to  the  time  that  has  elapsed  between 
taking  the  poison  and  death  being  considerable ;  or  (2)  by  evapor- 
ation, from  the  body  having  been  exposed  to  the  open  air  or  rain  ; 
or 

(/?)  The  odor  may  be  concealed,  being  masked  by  other  scents,  such  as 
tobacco,  onions,  peppermint,  etc. 

(y)  Or,  non-volatile  combinations  may  be  formed,  as  e.g.,  if  sulphuretted 
hydrogen  be  set  free  during  decomposition,  sulphocyanides  may 
be  produced. 

The  peculiar  bitter  taste  of  the  acid,  which  is  specially  to  be  detected  at 
the  back  of  the  tongue,  is  very  characteristic  of  its  presence. 

Having  placed  the  contents  of  the  stomach  and  other  solid  matters  in 
a  clean  wide-mouthed  bottle,  test,  first  of  all,  their  acidity  or  alkalinity. 
If  alkaline,  add  dilute  sulphuric  acid,  until  the  mixture  has  acquired  a 
distinctly  acid  reaction  ;  further  note  the  quantity  of  acid  necessary  to 
effect  this,  which  will  serve  as  an  indication  of  the  amount  of  alkali 
present. 

Stand  the  bottle  in  a  basin  containing  a  little  warm  water  (Fig.  2,  page 
79),  and  expose  on  clean  glass  plates  a  drop  of  the  following  reagents  suc- 
cessively, for  a  few  minutes,  to  the  action  of  the  vapor  that  will  by  this 
means  be  evolved.  » 

(a)  Nitrate  of  silver  {see  page  407). 

(/?)  Solution  of  potash  {see  page  409). 

{r)  Sulphide  of  ammonium  {see  page  409). 

Test  these  in  the  manner  already  described.  If  no  action  be  perceived 
on  removing  the  glass  slide  with  the  nitrate  of  silver,  it  will  be  very  little 
use  trying  the  other  two  reagents. 

Having  finished  these  experiments,  empty  the  contents  of  the  bottle 
into  a  retort  connected  with  a  condenser,  and  apply  heat  by  means  of  a 
salt-water  bath.  About  one-half  of  the  liquid  in  the  retort  is  to  be  care- 
fully distilled  into  a  little  water  contained  in  a  well-cooled  receiver,  the 
distillate  obtained  being  examined  by  the  various  tests  for  an  aqueous 
solution  of  the  acid  (page  407). 

The  analysis  thus  far  suggests  the  further  consideration  of  some  im- 
portant questions  of  detail : 

1.  Carefully  examine  the  acidity  or  alkalinity  of  the  organic  liquid 
(whether  it  be  the  contents  of  the  stomach,  articles  of  food,  etc.).  If  they 
do  not  show  a  distinctly  alkaline  reaction  to  turmeric  paper,  they  should  be 
distilled  as  they  are,  and  without  any  acid  being  added.  If  they  do 
show  a  distinctly  alkaline  reaction  (as  they  undoubtedly  will  if  cyanide  of 
potassium  be  the  cause  of  death),  then  they  must  be  acidulated  before 
distillation,  so  that  the  acid  may  be  set  free. 


412      ANALYSIS    IN    CASES  OF    POISONING    BY    PRUSSIC    ACID. 

2.  If  the  original  liquid  be  found  acid,  and  on  distillation  you  obtain 
evidence  of  prussic  acid,  any  prussic  acid  found  in  the  distillate  must  have 
existed  in  the  original  liquid  as  free  prussic  acid. 

3.  If  the  original  liquid  be  distinctly  alkaline,  and  upon  adding  an  acid 
(such  as  sulphuric  acid)  and  distilling,  prussic  acid  be  obtained  in  the  distil- 
late, the  prussic  acid  must  have  existed  in  the  original  liquid  as  an  alkaline 
cyanide,  whatever  may  have  been  the  form  in  which  it  was  administered  ; 
i.  e.,  it  may  be  in  combination  with  ammonia  generated  during  putrefac- 
tion, although  in  the  first  instance  it  was  taken  as  free  acid. 

4.  Never  be  in  a  hurry  to  acidulate  the  organic  liquid.  It  is  far  better 
to  distil  at  first  without  adding  any  acid  at  all,  even  if  the  liquid  be  neutral, 
inasmuch  as  it  may  be  urged  if  acid  be  added,  that  the  prussic  acid  ob- 
tained in  the  distillate  was  the  result  of  the  decomposition  of  sulpho- 
cyanide  of  potassium,  which  is  a  normal  constituent  of  the  saliva.  At  the 
same  time  we  hold  that  this  difficulty  is  fanciful.  The  quantity  of sulpho- 
cyanide that  can  possibly  get  into  the  stomach  from  the  saliva  must  be  so 
small  that  it  is  difficult  to  conceive  it  to  be  a  source  of  error  ;  whilst  the 
suggestion  that  the  hydrocyanic  acid  obtained  may  arise  from  the  presence 
of  ferrocyanides  accidentally  introduced  (a  most  unlikely  circumstance), 
scarcely  needs  further  consideration  on  account  of  the  ease  with  which  the 
existence  or  non-existence  of  this  body  in  the  original  liquid  can  be  proved. 
Of  course,  if  no  acid  be  added,  neither  the  sulpho-  nor  the  ferrocyanides 
could  possibly  furnish  even  a  trace  of  the  acid  by  distillation. 

5.  If  you  get  no  whitening  of  the  silver  solution  by  the  vapor  test,  it  is 
of  no  use,  as  we  have  said,  trying  the  other  vapor  tests  ;  but  because  the 
vapor  tests  are  unsatisfactory,  or  even  show  no  results,  you  should  never 
neglect  to  distil. 

6.  If  the  silver  solution  upon  being  added  to  the  distillate  be  blackened 
by  the  presence  of  a  little  sulphuretted  hydrogen,  which  may  have  been 
generated  by  decomposition  and  pass  over  during  distillation,  at  once  try 
the  sulphide  of  ammonium  test,  which  will  not  be  similarly  affected. 

7.  If  prussic  acid  be  found,  it  may  be  urged  by  the  defence  that  it  is 
possible  for  it  to  be  produced  either  during  distillation  or  in  the  process 
of  decay  by  the  decomposition  of  animal  matters.  Orfila  and  Schubarth 
believed  this,  whilst  others  have  doubted  it.  If  it  can  (and  we  are  dis- 
posed to  admit  the  possibility),  it  can  only  be  in  the  minutest  possible 
quantity,  whilst  the  heat  required  to  produce  it  must  be  very  much  greater 
than  that  of  a  salt-water  bath.  For  this  reason  a  higher  temperature  than 
that  of  a  salt-water  bath  should  never  be  employed  in  the  distillation. 

Of  course,  this  fact  has  been  urged  as  an  argument  against  the  process 
of  distillation  altogether  for  recovering  the  prussic  acid  in  toxicological 
investigations.  The  objection,  however,  is  not  of  much  force,  as  we  are 
not  likely  to  use  a  temperature  of  GOO3  or  700°  F. 

The  production  of  prussic  acid  said  to  result  during  the  decay  of  cheese 
(Witling)  need  merely  be  mentioned  here. 

8.  Prussic  acid  may,  during  the  decomposition  of  the  body,  be  converted 
into  sulphocyanide  of  ammonium  (from  the  sulphide  of  ammonium  formed 
during  putrefaction).  In  a  case,  therefore,  where  a  body  has  been  dead 
for  a  very  considerable  time,  it  will  be  well  to  render  the  materials  distinctly 
but  not  excessively  alkaline,  by  the  addition  of  a  drop  or  two  of  a  solution 
of  caustic  potash,  and  then  to  act  on  them  with  alcohol,  which  will  dis- 
solve the  sulphocyanide  ;  filter  the  solution  thus  obtained,  evaporate  to 
dryness.  The  residue  is  to  be  dissolved  in  water,  and  tested  with  a  persalt 
of  iron.  Putrefaction  is  not,  therefore,  it  will  be  seen,  necessarily  an 
obstacle  to  the  detection  of  the  poison. 

9.  On  the  other  hand,  prussic  acid,  although  the  cause  of  death,  maybe 
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entirely  dissipated  or  decomposed,  if  the  time  that  elapses  between  death 
and  the  analysis  is  considerable. 

Casper  mentions  a  case  where  it  could  be  found  after  twenty-six  hours. 
Leuret  aud  Lassaigne  assert  that  if  the  body  of  an  animal  poisoned  with 
prussic  acid  be  left  unburied,  it  cannot  be  detected  after  the  third  day; 
but  that  if  it  be  buried  within  twenty-four  hours  after  death,  it  may  then 
be  detected  (if  exhumed)  after  a  longer  period,  but  not  later  than  the 
eighth  day.  But  on  the  other  hand,  the  poison  has  been  discovered  by 
analysis  five  days  after  death  ("  Lancet,"  March  9,  1839,  p.  882) ;  seven 
days  after  death,  the  body  having  been  all  the  time  exposed  to  the  air 
(Christison,  p.  754);  seventeen  days  after  death  (case  of  Montgomery) ; 
twenty-one  days  after  death  (Comptes-Rendus,  No.  20,  Nov.  13, 1854) ;  and 
twenty-three  days  after  death  (Prov.  Med.  Jour.,  July  23,  1845).  One  of 
the  authors  in  a  case  submitted  to  him  obtained  all  the  reactions  of  the 
poison  nine  days  after  death. 

10.  The  viscera  should  be  carefully  preserved  in  well-stoppered  bottles, 
as  the  acid  with  the  greatest  ease  passes  through  corks,  bladder,  or  paper. 
Further,  there  should  be  no  delay  in  making  the  post-mortem,  or  in  after- 
wards examining  the  contents  of  the  stomach  for  the  poison. 


ESSENTIAL  OIL  OF  BITTER  ALMONDS. 

(Hydride  of  Benzoyl.") 
(Essence  of  Peachnut  Kernels — Peachnut  Oil.) 

(The  "Almond  Flavor"  of  shops  =  1  part  of  the  oil  diluted  with 
seven  parts  of  spirit.) 

The  bitter  almond,  (Amygdala  amara)  contains  a  glucoside  called  amyg- 
dalin (C,0H2.NOn-,3H2O),  a  body  not  present  in  the  sweet  almond  (Amyg- 
dala dulcis).  An  emulsion  of  two  or  three  sweet  almonds,  when  bruised 
and  rubbed  up  with  water,  will  be  found  to  have  no  smell  of  "  the  essence 
of  bitter  almonds,"  whilst  the  odor  will  be  at  once  noticed  if  two  or  three 
bitter  almonds  are  treated  in  a  similar  manner. 

In  both  bitter  and  sweet  almonds  there  is  a  peculiar  ferment  present, 
called  emulsin  or  synaptase,  acting  solely  by  its  presence,  neither  giving 
or  taking  anything  from  the  body  on  which  it  acts.  It  is  the  action  of 
this  body  on  the  amygdalin  that  produces  the  peculiar  almond  essence, 
hydrocyanic  acid  and  glucose.  The  reason,  therefore,  the  almond  odor  is 
not  formed  with  the  sweet  almond  is  that  it  contains  no  amygdalin. 

C20H27NOU  +  2H20  and  ferment  =  C7H60  +  HCN  +  C6H1206. 

Amygdalin.  Water.  Hydride  of         Prussic  Glucose. 

Benzoyl.  Acid. 

One  drachm  of  the  "  oil  of  bitter  almonds  "  may  be  obtained  from 
about  1^  to  1^  lbs.  of  bitter  almonds. 

When  a  bitter  almond  is  chewed,  the  poisonous  principle  is  developed 
in  the  mouth  and  stomach.  Bitter  almonds,  therefore,  should  not  be 
eaten  indiscriminately,  and  their  sale  to  children  should  be  forbidden. 

Seventeen  grains  of  amygdalin  will  form,  under  the  influence  of  synap- 
tase, 1  grain  of  anhydrous  prussic  acid  (=  50  minims  of  Pharmacopoeia 
acid). 

The  oil  has  a  pale  yellow  amber  color.  It  is  heavier  than  water  (sp. 
gr.  1.043),  having  a  hot  burning  bitter  taste,  and  producing  a  greasy  stain 
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on  paper,  not  diesipated  by  heat.  It  is  feebly  acid.  Water  dissolves 
about  3V,th  part  of  the  oil,  but  it  is  soluble  both  in  ether  and  spirit  in  almost 
any  proportion. 

It  is  largely  used  in  the  kitchen  for  flavoring,  but  it  is  a  dangerous 
article  in  the  hands  of  careless  cooks  (who  do  too  much  by  "  rule  of  thumb," 
and  too  little  by  weight  and  measure).  We  have  examined  eight  different 
samples  of  tin1  oil,  and  find  that  the  hydrocyanic  acid  present  varies  from 
10  to  15  per  cent.,  the  amount  being  dependent  in  a  great  measure  on  the 
length  of  time  that  it  has  been  kept.  As  a  rule,  the  oil  may  be  regarded 
as  five  to  eight  times  the  strength  of  the  Pharmacopoeia  hydrocyanic  acid, 
and  is,  therefore,  a  very  deadly  poison.  No  doubt,  to  a  great  extent 
(although  in  the  experience  of  the  authors,  not  absolutely  mid  completely) 
it  may  be  freed  from  the  acid  that  it  contains,  but  thus  prepared  it  seems 
to  decompose  very  rapidly,  and  to  be  readily  converted  by  oxidation  into 
benzoic  acid.  It  may  be  mistaken  by  its  smell  and  taste  for  nitrobenzol, 
which  is  itself  poisonous. 

Sulphuric  acid  produces  with  it  a  crimson-red  colored  liquid,  which 
changes,  when  exposed  to  the  air,  to  yellow.  If  the  crimson  liquid  be 
poured  into  water,  the  red  color  disappears  and  a  yellow  coloring-matter 
falls  to  the  bottom. 

Symptoms. 

The  syviptoms  produced  by  the  oil  of  bitter  almonds  are  those  essentially 
of  hydrocyanic  acid  poisoning  (page  399),  but  often  superadded  we  find 
vomiting  and  symptoms  of  irritation.  They  ordinarily  begin,  too,  some- 
what later  and  last  somewhat  longer  than  those  produced  by  hydrocyanic 
acid.  Usually  there  are  no  convulsions,  but  paralysis,  first  of  the  volun- 
tary and  then  of  the  involuntary  muscles,  is  common. 

Twenty  bitter  almonds  (Orfila)  will  kill  a  dog  in  six  hours,  if  the  gullet 
be  tied,  and  six  in  four  days  if  they  be  applied  to  a  wound.  Brodie  found 
that  1  drop  of  the  oil  placed  on  the  tongue  of  a  cat,  killed  it  in  five  min- 
utes, with  violent  convulsions.  Goppert  found  5  drops  killed  a  rabbit  in 
six  minutes.  In  our  own  experiments  we  found  a  small  terrier  died  after 
taking  4  drops  ;  whilst  in  another  case  a  dog  recovered  after  10  drops  had 
been  administered.  By  prolonged  exposure  to  the  air,  the  poisonous  ac- 
tivity of  the  oil  is  much  diminished,  and  so  much  so,  that  in  one  case  we 
found  that  40  drops  of  such  an  oil  produced  no  poisonous  action  on  a  dog 
whatsoever. 

The  experiments  of  Dr.  David  Price  with  the  essential  oil  are  interest- 
ing, as  illustrating  how  far  the  poisonous  properties  of  the  oil  may  be  re- 
moved ("Lancet,"  Jan.  10,  1857,  p.  47). 

1.  3j  °f  Langdale's  purified  essential  oil  was  given  to  a  large  dog. 
Immediate  intoxication  was  produced,  but  the  animal  recovered  perfectly 
after  fifteen  minutes. 

2.  Four  drops  of  the  same  oil  were  given  to  a  rat.     No  action. 

3.  Four  drops  of  the  ordinary  commercial  oil  were  given  to  a  rat. 
Convulsions  and  death  occurred  in  six  minutes  and  a  half. 

4.  3SS-  of  the  purified  oil  was  given  to  a  cat.  Immediate  intoxication 
was  produced,  from  which  it  recovered  in  four  minutes. 

As  to  its  action  on  the  human  subject,  Dr.  Gregory  asserts  that  if  he 
takes  one  bitter  almond,  it  causes  a  kind  of  intoxication  and  a  nettlerash 
eruption.  Wibmer  mentions  a  case  where  a  man  eat  half  an  ounce  of 
bitter  almonds  without  any  other  effect  than  sickness  and  headache. 

In  the  "  London  Medical  and  Physical  Journal,"  lvii,  p.  150,  a  case  of 
death  is  recorded  from  eating  a  considerable  quantity  of  bitter  almonds. 
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As  regards  dose,  17  minims  of  the  oil  have  destroyed  life,  but  we  are  of 
opinion  that  a  very  much  smaller  quantity  than  this  would  prove  fatal. 

(For  post-mortem  appearances,  treatment,  etc.,  see  Hydrocyanic  Acid. 
Both  the  symptoms  and  the  after-death  appearances  are  similar  to,  though 
more  intense  than,  those  of  pure  prussic  acid  poisoning.) 

We  have  only  to  remark  in  addition  to  what  has  been  already  stated 
under  hydrocyanic  acid,  that  the  vapor  tests  with  the  oil  act  very  slowly. 
In  every  case,  therefore,  distillation  is  essential  for  the  recovery  of  the 
poison. 

Bitter  almond  water,  which  is  distilled  from  the  cake  after  the  oil  is 
expressed,  coutains  from  0.25  to  0.1  per  cent,  of  prussic  acid.  It  should 
therefore  be  used  with  some  care. 


Prunus  Laurocerasus.     (Fig.  40.) 

(Cherry  Laurel.) 

Nat.  Ord.  Rosacea?. 

The  water  prepared  by  distillation  with  the  leaves  of  the  cherry  laurel 
is  poisonous,  owing  to  the  prussic  acid  contained  in  the  volatile  oil.  The 
oil  generally  contains  about  2.75  per  cent.,  and  the  water  about  0.25  per 
cent.  It  is  not,  we  believe,  used  so  much 
now  as  formerly  in  confectionery.  The 
leaves  have  been  employed  for  flavoring 
custards,  a  proceediDg  not  without  danger, 
as  all  parts  of  the  plant,  except  the  pulp 
of  the  fruit,  contain  prussic  acid.  Several 
accidents  have  resulted  from  the  practice 
of  giving  a  bitter  almond  flavor  to  brandy 
by  the  addition  of  a  small  quantity  of  the 
oil  of  the  cherry  laurel.  Even  the  leaves 
applied  to  a  sore  on  the  neck  are  said  to 
have  proved  fatal.  The  young  leaves 
contain  about  ten  times  as  much  oil  as 
the  old  ones.  The  oil  given  to  three 
rabbits  in  doses  of  16  drops,  killed  them 
respectively  in  nine,  fifteen,  and  twenty 
minutes,  whilst  10  or  12  drops  injected 
into  the  anus  proved  fatal  in  four  minutes. 
Extravasation  of  blood  into  the  trachea 
and  lungs  was  found  after  death  in  each 
case. 

The  strength  of  the  distilled  water  varies 
greatly.  1  oz.  can  be  made  to  take  up 
3.25  grains  of  oil.  It  deteriorates  greatly 
by  keeping.  Giddiness,  palsy,  insensibility,  convulsions,  coma,  and  death 
are  induced,  however  it  may  be  administered.  One  ounce  has  proved  fatal, 
and  severe  symptoms  have  followed  the  administration  of  half  an  ounce. 

The  peach  plant  (Amygdalus  persica),  and  more  particularly  its  kernels 
and  the  young  shoots,  freely  yield  hydrocyanic  acid.  .The  peach  blossoms 
have  proved  fatal  in  two  cases  (recorded  by  Coullon),  once  in  an  adult, 
and  once  in  a  child  eighteen  months  old.  In  both  cases  there  were  con- 
vulsions and  coma.  The  leaves  are  also  poisonous,  and  have  produced  in 
one  case  serious  results.  The  kernels  are  used  as  a  flavoring  for  the  eau- 
de-noyau. 

The  Mountain  ash  (Sorbus  acicuparia).     The  flowers,  bark,  and  espe- 
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cially  the  root  of  this  plant  yield  a  distilled  water  containing  hydrocyanic 
acid. 

The  bark,  seeds,  and  leaves  of  the  cluster  cherry  (Prunus  padus),  yield 
a  distilled  water  similarly  poisonous.  Half  an  ounce  of  the  water  will  kill 
a  dog.  The  fruit  is  also  poisonous.  The  cake  made  from  the  kernels  has 
been  known  to  prove  fatal  to  cows.  The  essential  oil  contains  as  much  as 
9.25  per  cent,  of  hydrocyanic  acid. 

CYANIDE  OF  POTASSIUM  (KCy). 

This  is  prepared  by  fusing  together  ferrocyanide  of  potassium  (K4FeCy6) 
and  carbonate  of  potash,  in  a  crucible. 

2K2C03  +  2K4FeCy6  =  lOKCy  +  2KCyO  +  Fe2  +  2C02. 

The  cyanide  is  used  by  photographers  for  dissolving  the  silver  chloride, 
and  for  removing  silver  stains  from  the  hands.  It  is  largely  used  by 
electrotypers,  by  gold  and  silver  lace  cleaners,  etc.,  and  is  the  basis  of 
some  of  the  non-mercurial  plate-powders. 

It  has  a  similar  odor  to  that  of  prussic  acid,  and  is  a  white  deliquescent 
crystalline  body.  It  it  very  soluble  in  water,  the  solutiou  being  clear, 
colorless,  and  very  alkaline.  It  is  also  soluble  in  alcohol.  It  is  decom- 
posed by  all  acids,  prussic  acid  being  set  free.  The  white  precipitate 
produced  by  nitrate  of  silver  with  chlorides,  etc.,  is  soluble  in  an  excess  of 
potassic  cyanide.  It  is  a  deadly  poison  ;  5  grains  have  destroyed  life  in 
twenty  minutes,  but  this  is  by  no  means  the  smallest  dose  that  would  prove 
fatal.  Two  grains  will  kill  a  dog  in  eight  hours.  It  is  a  dangerous  drug 
to  apply  to  the  skin,  because  of  the  local  chemical  action  it  induces. 

As  regards  tests,  symptoms,  and  post-mortem  appearances,  see  Hydro- 
cyanic Acid. 

•    Respecting  the  action  of  Cyanide  of  Mercury  (HgCy2),  (vide  page  210.) 

It  may  be  advisable  here  to  say  a  few  words  respecting  the  action  of 
cyanide  of  silver,  and  of  "  the  silver  solution,"  which  consists  of  cyanide  of 
silver  dissolved  in  cyanide  of  potassium. 

The  action  of  cyanide  of  silver  has  been  investigated  by  Dr.  Letheby 
("Medical  Gazette,"  N.  S.,  vol.  i,  and  "Medical  Times  and  Gazette," 
July  12,  1851,  p.  43).  He  rinds  if  the  cyanide  be  dried  before  adminis- 
tration that  it  acts  simply  as  a  local  irritant,  producing  vomiting  and  a 
congested  state  of  the  vessels  of  the  stomach.  But  if  it  be  administered 
in  a  moist  state,  then  it  is  rapidly  absorbed  and  produces  the  ordinary 
effects  of  prussic  acid.  Sometimes  it  causes  convulsions,  more  generally 
paralysis,  and  always  profound  coma.  The  action  of  the  heart  becomes 
irregular,  death  taking  place  by  a  gradual  exhaustion  of  the  involuntary 
acts,  respiration  ceasing  first. 

As  1  grain  of  anhydrous  prussic  acid  is  sufficient  to  cause  death,  it  may 
be  supposed  that  its  equivalent  in  the  silver  salt  would  also  be  sufficient, 
but  of  this  we  have  no  definite  information. 

A  solution  of  cyanide  of  silver  in  cyanide  of  potassium  has  more  than 
once  caused  death.  It  is  used  by  the  counterfeit  coiners  ("smashers")  in 
order  to  obtain  a  silver  coating.  The  solutiou  is  usually  as  limpid  and 
as  colorless  as  water.  The  analysis  of  two  samples  of  this  solutiou  gave  as 
follows : 


Specific  Gravity, 

.     1074 

1115 

Reaction,  .... 

very  alkaline 

Total  Solid  per  cent., 

12.5 

18.6 

Carbonate  of  Potash, 

5.87") 

10.86 

Cyanide  of  Potassium, 

5.03  \ 

6.34 

Cyanide  of  Silver,    . 

l.GOj 

1.40 
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Zinc  and  copper  readily  decompose  the  solution  and  become  coated  with 
a  layer  of  silver. 

The  symptoms  produced  by  the  liquid,  so  far  as  they  have  been  observed, 
seem  to  differ  somewhat  from  those  induced  by  the  action  of  pure  hydro- 
cyanic acid  or  by  cyanide  of  silver.  It  does  not  usually  produce  vomiting 
or  convulsions,  but  it  occasions  paralysis,  a  prostration  of  all  the  vital 
powers,  and  death  by  coma.  The  post-mortem  shows  that  the  arrest  of 
the  circulation  takes  place  in  the  lungs,  for  they  are  found  after  death 
to  be  highly  congested,  the  bronchial  tubes  and  pulmonary  cells  being 
filled  with  a  frothy  mucus,  whilst  the  right  side  of  the  heart  is  gorged  with 
black  fluid  blood  and  the  left  side  empty  (Dr.  Letheby). 

The  "non-mercurial"  plate-powders  are  often  composed  of  cyanide  of 
silver,  with  whiting,  or  some  similar  admixture. 

Ferrocyanide  of  potassium  (yellow  prussiate  of  potash),  (K4FeCy6  or 
K4FeC6N6  +  3H,0),  is  prepared  by  heating  nitrogenous  animal  refuse, 
such  as  the  scrapings  of  horns  and  hoofs,  with  iron  filings  and  potashes.  The 
mass  is  afterwards  boiled  with  water,  filtered,  and  the  solution  allowed  to 
stand  for  crystals  of  the  salt  to  form. 

The  ferrocyanides  are  not  poisonous,  or  at  most  but  very  feebly  so. 
Gazan  and  Callies  assert  that  two  or  three  drachms  will  kill  a  dog,  but 
this  has  been  proved  to  be  an  error.  Schubarth  gave  A-  oz.  and  D'Arcet 
i  lb.  to  animals  without  any  other  effect  being  produced  than  a  mild  laxa- 
tive action. 

SULPHOCYANIC  ACID  (HCyS). 
Sulphocyanide  of  Potassium  (KCyS). 

Sulphocyanide  of  potassium  is  prepared  by  boiling  together  pure  cyanide 
of  potassium  and  sulphur.     It  is  not  a  very  active  poison. 

Mayer  found  that  90  grains  killed  a  rabbit  in  four  hours,  and  in  another 
case,  that  a  rabbit  died  from  3iss.  of  a  strong  solution  after  ninety  seconds. 
There  were  no  convulsions.  In  other  cases  he  found  rabbits  take  3"j 
without  any  injurious  effect. 

The  appearances  found  after  death  were  similar  to  those  produced  by 
the  action  of  an  irritant  poison. 

Westrumb  found  40  grains  killed  one  dog  in  seven  minutes,  and  another 
in  two  hours,  convulsions  being  the  prominent  symptom.  The  poison  was 
afterwards  found  in  the  blood,  lungs,  spleen,  and  kidneys. 

Soemerring  asserts  it  to  be  an  active  poison.  He  found  that  30  grains  of 
the  potash  salt  killed  a  dog  in  one  minute,  aud  that  3ss.  of  a  concentrated 
sulphocyanic  acid  solution  proved  fatal  almost  instantaneously. 

Tests. 

1.  A  ferric  salt,  such  as  a  solution  of  persulphate  of  iron,  produces  with 
sulphocyanic  acid  or  with  the  sulphocyanides  a  blood-red  colored  liquid. 
A  similar  reaction  occurs  when  an  iron  salt  is  added  to  meconic  acid, 
but 

(a)  The  red  color  with  sulphocyanides  is  discharged'  on  adding  corro- 
sive sublimate,  and  is  not  discharged  on  adding  hydrochloric  acid  ; 
whilst 

(/?)  The  red  color  ivith  meconic  acid  is  not  discharged  on  adding  cor- 
rosive sublimate,  and  is  discharged  on  adding  hydrochloric  acid. 

2.  Having  produced  the  red  sulphocyanide  of  iron,  acidulate  the  colored 
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solution  with  hydrochloric  acid,  and  add  a  piece  of  zinc,  when  sulphu- 
retted hydrogen  will  be  produced  and  the  liquid  become  bleached. 

The  toys  called  "Pharaoh's  Serpents"  consist  simply  of  sulphocyanide 
of  mercury  (HgCy2S2).  These  playthings  ignite  easily,  and  are  dangerous 
from  the  fact  that  the  vapor  of  metallic  mercury  is  given  off,  together 
with  mercuric  sulphide,  nitrogen,  carbonic  and  sulphurous  acid  gases,  a 
light  solid  material  being  left  (melonide  of  mercury),  which  forms  the  re- 
markable snakelike  coil.     They  require  care  in  their  use. 

A  case  of  poisoning  by  swallowing  one  of  the  little  cones  of  the  sulpho- 
cyanide of  mercury  is  recorded. 

Cyanic  acid  (HCyO  or  HCNO)  is  a  monobasic  acid.  It  forms  salts 
called  cyanates.  Hiinefeld  states  that  neither  the  acid  nor  its  salts  are 
poisonous. 

Cases  of  Poisoning  with  Prussia  Acid,  etc. 

(I.)  PRUSSIC  ACID. 

CASE  1.— "  Revue  Medieale,"  Feb.  1845,  vol.  i,  p. 265.  Male:  adult.  Took  5j  of  Scheele's  acid  in 
morning  without  effect ;  a  second  5j  after  dinner  without  effect :  a  third  5j  of  Vauquelin's  acid  was 
afterwards  taken  ;  and  a  few  seconds  afterwards  another  5j  of  the  same  acid. 

Symptoms. — After  the  last  dose  walked  a  few  steps,  and  then  fell  down  senseless;  teeth  perfectly 
closed;  violent  convulsions;  consciousness  returned  in  two  hours  and  a  half;  for  four  days  very 
little  water  was  passed.    Recovered  in  thirteen  days. 

Result. — Recovery. 

CASE  2.— Guy's  "  Forensic  Medicine  "  (Dr.  Guy) ;  "  Medical  Times,"  Nov.  22,  1845,  p.  159.  Male  : 
set.  19.     A  mouthful  of  Pharmacopceia  acid. 

Symptoms. — After  taking  the  poison  got-out  of  bed,  walked  two  or  three  yards,  put  the  stopper  in 
the  bottle,  and  walked  back  to  the  bed  again,  and  then  became  senseless  ;  for  three  hours  there  was 
gasping  respiration  ;  the  jaws  rigid;  the  pupils  dilated;  in  six  hours  sensibility  returned,  and  he 
drank  freely  ;  vomiting  was  then  induced  ;  the  faces  and  urine  were  involuntarily  expelled. 

Result. — Recovery. 

CASE  3. — "Lancet,"  Jan.  14,  1S54  (Mr. Barman).    Male:  cet.  60.     5j  =  2.4  anhydrous  acid. 

Symptoms. — Took  in  a  few  seconds  Sss.  of  sp.  ammoniae  comp.,  whilst  in  four  minutes  afterwards 
cold  affusion  was  administered  ;  vomiting  and  convulsions  were  succeeded  by  insensibility,  winch 
passed  off  in  twenty  minutes;  the  insensibility  did  not  come  on  for  two  minutes;  thirty-five  min- 
utes alter  taking  the  poison  he  walked  upstairs. 

Result. — Recovery. 

CASE  4.— "Edinburgh  Monthly  Journal,"  Feb.  1860,  p.  97  (Sir  Robert  Christisou).  A  dose  of  acid 
=  1.5  anhydrous  aeid. 

Treatment. — (Stomach-pump;  cold  affusion.) 

Result. — Recovery  in  three  hours,  with  great  disposition  to  sleep. 

CASE  5. — "Provincial  Medical  and  Surgical  Journal,"  p.  517,  Aug.  13,  1845  (Mr.  Bishop) ;  and 
"  Lancet,"  Sept.  20,  1845.     Male  :  set  40.    40 in  of  acid  (3.25  per  cent)  =  1.33  of  anhydrous  acid. 

Sipnploms. — Remained  sensible  for  two  minutes,  and  was  abletluring  this  time  to  give  an  account 
of  his  feelings;  face  pale,  but  swollen ;  conscious  even  to  remembering  his  jaws  getting  tight  and 
stiff;  (cold  douche  was  employed,  with  emetics,  ammonia,  and  bleeding). 

Result. — Recovery . 

CASE  6— "Medical  Gazette,"  vol.  xxxvi,  p.  103  (Mr.  T.  Taylor).  Male.  20T1L  Scheele's  acid  =  0.9 
anhydrous  acid. 

Sym/itoms. — Remained  insensible  for  four  hours.  Vomiting.  Vomited  matters  had  no  odor  of  the 
poison. 

Result. — Recovery. 

CASE  7.— "Lancet,"  June  7,  1845,  p.  638  (Dr.  Letheby);  also  July  26,  1844  (Dr.  Letheby  and  Mr. 
Hicks). 

Symptoms. — When  the  poison  was  taken,  the  patient  was  sitting  in  a  chair;  she  then  jumped  up, 
ran  a  short  distance,  and  then  fell  down  ;  and  became  at  once  insensible  and  violently  convulsed  ; 
the  limbs  became  fixed  in  tetanic  spasms  ;  the  face  swollen  and  purple  ;  the  jaws  clenched  ;  foam  at 
the  mouth;  eyes  glistening  ;  pupils  widely  dilaled,  and  insensible  to  light;  low  muttering.  Death 
in  twenty  minutes  ;  there  was  no  scream. 

Result. — Death. 

Post-mortem. — At  the  post-mortem,  four  days  after  death,  the  limbs  were  still  rigid  and  extended 
and  the  jaws  fixed  ;  the  vessels  on  the  surface  and  in  the  brain  were  full  of  black  fluid  blood ;  the 
odor  of  prussic  acid  was  noticed  when  the  chest  was  opened,  and  particularly  in  the  fluid  of  the 
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pericardium;  lungs  congested  ;  the  stomach  was  healthy,  except  one  small ,  red  patch;  the  contents 
sinelled  decidedly  of  the  acid,  but  the  reactions  produced  were  only  slight. 

CASE  8.—"  Christison,"  p.  764  (Hufeland).    Male  :  adult.    Dose  =  40.0  grains  of  pure  acid. 

Symptoms. — Stagsrered  for  a  few  steps,  and  then  sank  down  without  a  groan  ;  after  a  short  interval, 
made  a  forcible  expiration,  and  after  several  convulsive  respirations,  died  in  five  minutes  after  swal- 
lowing the  poison. 

Result—  Death. 

Post-mortem  — Countenance  composed  and  calm  ;  blood  fluid,  exhaling  a  smell  of  prussic  acid  ;  ves- 
sels of  brain  gorged ;  liver  gorged ;  stomach  and  intestines  red  and  softened ;  lungs  turgid ;  left  side 
of  the  heart  empty. 

CASE  9.—"  Lancet,"  June  7, 1845,  p.  640  (Mr.  Leithead).    Female :  jet.  17.     Sj  of  acid  (?). 

Symptoms. — The  facts  show  that  she  swallowed  the  acid,  then  recorked  the  bottle,  thrust  the  bottle 
at  full  arm's  length  between  the  feather  bfd  and  mattress,  laid  down  again  and  drew  the  clothes  over 
her  ;  there  was  no  stertor  or  convulsions.    Death  in  four  or  five  minutes. 

Result.— Death. 

Post-mortem. — Mr.  Leithead  smelled  the  acid  as  he  entered  the  room,  fourteen  hours  after  death, 
where  the  body  of  the  girl  was  lying. 

CASE  10.— "Medical  Gazette,"  April  4,  1845;  "Lancet,"  Feb.  15,  1845,  p.  196  (case  of  Mr.  D.  S. 
Holmes),  (Mr.  Pooley).    Male:  adult.  A  little  less  than  3ss.  of  Scheele's  acid. 

Symptoms. — Death  in  about  ten  minutes;  there  was  no  scream  or  convulsions.  He  corked  the 
bottle  after  taking  the  poison. 

Result.— Death. 

Post-mortem. — Post-mortem  twenty-two  hours  after  death.  Blood  everywhere  dark-colored  and 
fluid  ;  smell  of  prussic  acid  in  the  stomach  distinct,  but  none  in  the  brain  or  heart ;  stomach  healthy ; 
vessels  of  brain  gorged. 

CASE  11.— "Boston  Medical  and  Surgical  Journal,"  vol.  xxxvii,  p.  322.  Male:  adult.  Svii  of 
Scheele's  acid  =  21.0  grains  of  anhydrous  acid. 

Symptoms. — After  taking  it  he  walked  to  the  door  of  his  room,  unlocked  it,  and  then  walked  back 
again  to  the  sofa,  and  stretched  himself  upon  it. 

Result.— Death. 

CASE  12.— Taylor  "  On  Poisons,"  p.  646.    Male:  set.  44.    Sss.   (?) 

Symptoms. — After  taking  it,  walked  about  ten  steps,  went  down  a  flight  of  seventeen  stairs,  then 
went  to  a  druggist's  shop  forty-five  paces  distant;  asked  for  some  more  poison,  and  at  that  moment 
dropped  down  insensible,  and  died  iu  from  five  to  ten  minutes. 

Result. — Death. 

CASE  13. — "Medical  Gazette,"  vol.  viii,  p.  759.    Female.   Probably  sivss.  of  the  acid. 

Symptoms. — Found  dead.  The  circumstances  prove  that  the  girl  had  corked  the  bottle,  wrapped  it 
up  in  paper,  and  adjusted  the  bedclothes  alter  taking  the  poison. 

Result.— Death. 

CASE  14 — Taylor's  "Medical  Jurisprudence."  vol.  i,  p.  363  (Mr.  French).  Male,  gvii  of  common 
prussic  acid. 

Symptoms. — Survived  for  four  or  five  minutes ;  was  seen  two  minutes  after  taking  the  poison,  when 
he  was  quite  insensible ;  no  true  convulsions,  but  convulsive  fits  of  breathing,  expiration  being  very 
deep. 

Result. — Death  in  four  or  five  minutes. 

CASE  15.— "Medical  Times,"  June  6,  1846,  p.  196  (Mr.  Ilott).  Female:  set.  23.  Considerable 
quantity. 

Symptoms. — Found  dead. 

Result. — Death. 

Post-mortem. — Clothes  not  disarranged  ;  brain  healthy ;  stomach  somewhat  inflamed;  prussic  acid 
found  (Dr.  Leeson). 

CASE  16. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  364  (Dr.  Geoghegan).  Male  :  jet.  30.  Large 
dose. 

Symptoms. — Found  dead  in  his  bed. 

Result. — Death. 

Post-mortem. — In  five  hours  after  death  rigidity  commenced  ;  face  pale;  eyes  half  closed — not  glis- 
tening ;  no  froth  at  the  mouth  ;  abdomen,  when  opened,  smelled  strongly  of  the  acid — the  smell  was 
well  marked  in  the  stomach  ;  mucous  membrane  of  stomach  very  congested. 

CASE  17. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  364  (Mr.  Blaker,  Lewes).  Male:  adult*  5j 
of  strong  acid. 

Symptoms. — Found  after  thirty  seconds  in  a  state  of  collapse,  breathing  hfavily. 

Result. — Death  in  twenty  minutes. 

Post-mortem. — Great  congestion  of  the  coats  of  the  stomach  towards  the  cardiac  end;  intestines 
highly  congested  ;  membranes  of  the  brain  not  congested. 

CASE  18— "Lancet,"  March  24,  1866,  p.  310  (Dr.  Hickman) ;  and  "Medical  Times  and  Gazette," 
March  3,  1866,  p.  235.  Male  :  set.  40.  3.5  grains  of  anhydrous  acid,  or  %  oz.  of  au  acid  containing  1.48 
per  cent. 

Symptoms.— After  taking  it,  replaced  the  bottle,  shut  the  door,  ran  up  seventeen  stairs  and  across  a 
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long  landing,  afterwards  up  a  second  flight  of  eighteen  stairs,  and  was  then  able  to  stand  and  ask 
for  assistance.    Death  occurred  in  ten  minutes  without  convulsions. 

Result.— Death  in  ten  minutes. 

/'  tt-mortem. — Post-mortem  in  thirty  hours.  Pupils  dilated  ;  no  odor  of  the  poison  at  the  mouth  ; 
all  the  organs  congested;  leftcardiac  ventricle  very  contracted  and  empty;  the  right  side  full  of 
dark  fluid  hlood  ;  blood  everywhere  fluid;  mucous  membrane  of  the  stomach  redden*  d.  and  the 
Stomach  it-elf  contracted;  no  odor  noticeable  except  just  when  the  stomach  was  opened. 

CASE  19.—"  Lancet,"  Nov.  2,  1861,  p.  419  (Dr.  Lawrence  Gill).    Male:  adult.    Probably  about  Sj. 
Symptoms, — No  scream  heard;  no  froth  from  the  mouth,  and  no  indication  of  convulsions;  no  smell 
of  the  arid  at  the  mouth  after  one  hour  and  a  half. 
Result.— Death. 

CASE  20.—"  Medical  Times  and  Gazette,"  Oct.  22,  1864,  p.  434  (Mr.  Griffin).    Male :  set.  59.    (?) 
v.— Death. 

Postmortem  —Found  dead.  No  smell  of  prussic  acid  detected  in  the  mouth  :  the  bottle  was  found 
in  another  room  to  that  in  which  the  man  was  found  dead ;  stomach  a  deep-red  color ;  prussic  acid 
found. 

i  ASE  21.—"  Lancet,"  Jan.  1864,  p.  52  (Dr.  Gril5th  j.     Male:  adult.     5j  of  Scheele's  acid. 

Symptoms. — After  taking  it  he  walked  to  his  bed,  passed  water,  got  into  bed  and  partly  covered 
himself  with  the  clothes. 

Result.— Death. 

Post-mortem. — Slight  congestion  of  the  stomach  at  the  greater  curvature.  It  smelled  after  eight 
days  ..f  the  poison. 

I    \SF.  22.—"  Lancet,"  Sept.  14,  1844,  p.  751  (Mr. Crisp,  Walworth).    Male:  a?t.  42.    Quantity  doubt- 
ful—probably a  large  quantity. 
Result.— Death. 

Post-mortem. — Post-mortem  forty-eight  hours  after  death.    No  odor  detected. 

CASE  23.— "Lancet,"  Dec.  14,  1844,  p.  336  (Dr.  Letheby).  (Case  of  Duckett  and  Miss  Williams.) 
2  cases.    Male:  set.  21;  female:  set.  27.    Each  about 3j. 

Result.— Death. 

Post-mortem. — Post-mortem  after  twelve  hours.  Found  after  death  with  their  arms  arranged 
round  each  other:  the  clothes  not  being  in  the  slightest  degree  disarranged;  hence  no  convulsions 
had  prohaiily  occurred  ;  blood  of  both  was  dark,  fluid,  and  smelt  of  the  poison;  stomach  partially 
congest'  d.  with  occasional  white  patches  and  red  dots. 

CASE  24.— "Lancet,"  Aprils,  1845,  p.  379  (case  of  Tawell,  tried  for  the  murder  of  Sarah  Hart). 
Female.    (?) 

loms. — Eyes  brilliant ;  pupils  dilated. 

/.'    "/'.—Death. 

Post-mortem. — Slight  venous  congestion  of  lung;  some  doubt  about  whether  there  was  any  smell  of 
the  poison  at  the  post-mortem  eighteen  hours  after  death. 

CASE  25.— "Lancet,"  Sept.  14,  1844,  p.  751  (Mr.  CrispX    Male:  set.  42.    Prohably  gij. 

Symptoms. — After  taking  it.  put  the  tumbler  in  the  pot  de  ehambre,  pushed  it  under  the  bed,  and 
turned  himself  on  his  left  side. 

Result.— Death. 

Post-mortem. — Bloody  serum  issued  from  the  mouth  ;  vein=  on  th<'  arms  were  distended  with  purple 
Mond.  and  crimson  spots  found  on  various  parts  of  the  body;  doubt  about  the  presence  of  any  odor 
(post-mortem  seventy  hours  afterdeath). 

I  ASE  26.— "Lancet,"  Oct.  11, 1873,  p. 522  (Mr.  J.  Howell  Thomas).     Male:  set.  44.    sj  Pharm.  acid. 
Symptoms. — No  tetanic  convulsions,  nor  discharge  of  urine  or  faeces;  no  cry  before  death;  pupils 
dilated.     Death  in  thirty-five  or  forty  minutes. 
Result—  Death. 

Post-mortem. — Smell  of  acid  noticed  in  brain  ;  lungs  gorged  with  liquid  hlood;  heart  empty;  no 
smell  of  acid  in  heart  or  lungs  ;  patches  of  congestion  in  the  stomach,  duodenum,  and  ileum  ;  faint 
odor  of  the  acid  in  liver,  kidneys,  and  spleen;  blood  everywhere  fluid  (post-mortem  twenty-two 
hours  afterdeath). 

(II.)    OIL  OF   BITTER  ALMONDS. 

C.VSE  27.— "Lancet,"  Dec. 6, 1845,  p. 612  (Mr. Hetley).    Female:  ret.  21.    Two  pennyworth  (?). 

Symptoms. — Countenance  livid,  apparent  intoxication  passing  into  insensibility:  pupils  contracted- 
(The  stomach-pump  was  used) ;  bladder  and  bowels  acted  involuntarily;  she  afterwards  roused  up, 
when  the  pupils  became  dilated  ;  numbness  in  legs  and  arms  set  in  ;  and  coma  continued  for  some 
time,  but  she  eventually  recovered. 

Result. — Recovery. 

CASE  28  -     Lancet,"  Sept.  21,1839,  p.  930  (Mr.  P.  H.  Chavasse).     Male  :  adult.     Sss.  of  oil. 

Symptoms. — Became  insensible  in  half  a  minute;  vomiting  occurred  in  a  few  minutes,  with  delirium 
and  convulsions. 

Result.— Recovery. 
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CASE  29.— "Lancet,"  June  8,  1844,  p.  335  (Mr.  Smith,  of  Clifton).  Female:  set.  S.  Essence  5j  (= 
oil.  1  to  8  spirit)  =  7  drops  of  the  oil  taken. 

Symptoms. — Almost  immediate  pulselessness;  jaw  became  firmly  clenched  ;  dilated  pupils;  the  eyes 
brilliant;  insensibility. 

Result. — Recovery. 

CASE  30.— "British  Medical  Journal,"  Aug.  15,  1868,  p.  167  (Mr.  Shorts)  Female  :  set,  3.  A  table- 
spoonful. 

Symptoms. — Foaming  at  mouth  ;  pupils  dilated  and  fixed  ;  drowsiness.  (Emetics,  cold  douche,  and 
galvauism  used.) 

Result.— Recovery. 

CASE  31.—"  British  Medical  Journal,"  Dec.  21,  1861,  p.  655  (Dr.  Barker).  Male  :  set.  6.  Two  tea- 
spoonfuls. 

Symptoms. — Pupils  dilated  ;  eyes  brilliant  and  glassy.    (Cold  affusion  and  stimulants  given.) 

Result. — Recovery. 

CASE  32.— "Lancet,"  Jan.  13,  1S55  (Mr.  Purcell).  Male:  set.  4.  5iv  or  5v  of  the  oil  of  bitter 
almonds  (concentrated). 

Syynploms. — After  taking  it,  he  ran  upstairs,  and  on  reaching  the  passage  fell  down  insensible  ;  he 
was  then  carried  to  the  doctor,  a  distance  of  about  one  hundred  yards.  His  eyes  then  seemed  lo  be 
almost  protruding  from  their  sockets  ;  there  was  complete  opisthotonos  and  tetanic  spasms.  (Stomach- 
pump,  emetics,  cold  affusion.)    Recovery  in  two  hours  and  a  half. 

Result. — Recovery. 

CASE  33. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  371  (Dr.  Bull,  Hereford);  "Provincial 
Medical  Journal,"  Sept.  11,  1844,  p.  364.     Female  :  set.  49.     17m.  of  essential  oil. 

Symptoms. — In  fifteen  minutes  symptoms  set  in,  with  strong  convulsions.  (Stomach-pump  was  used) ; 
insensibility  ;  frothing  at  mouth,  and  dilated  pupils. 

Result. — Death  in  thirty  minutes. 

Post-mortem. — Bitter  almond  smell  perceptible  in  the  stomach  nine  hours  after  death,  but  not  in  the 
chest,  head,  or  heart ;  brain  congested,  with  effusion  of  serum  in  ventricles  ;  mucous  membrane  of 
the  stomach  congested. 

CASE  34. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  371.    Male:  set,  13.    A  quantity.    (?) 

Symptoms. — No  convulsions;  there  was  insensibility  aud  dilated  pupils. 

Result. — Death  in  fifteen  minutes. 

Post-mortem. — Odor  of  poison  detected  in  the  stomach  ;  the  mucous  membrane  of  the  stomach  was 
pale,  wiih  ecchymosed  spots. 

CASE  35. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  371.    Male:  set.  20.     sij. 

Symptoms. — Fell  down  suddenly  in  the  act  of  swallowing  ;  made  a  loud  cry  ;  gave  one  deep  expira- 
tion, and  died. 

Result. — Death  instantaneously. 

CASE  36. — Taylor's  "Medical  Jurisprudence,"  vol,  i,  p.  371.    Female:  set.  46.    Til  xxx  of  the  oil. 

Symptoms. — Insensibility  set  in  in  ten  minutes ;  pupils  dilated ;  frothy  mucus  at  the  mouth  :  lower 
jaw  contracted;  breathed  slowly  and  heavily  ;  odor  of  bitter  almonds  perceived  in  the  breath  ;  some 
blood  drawn  from  the  arm  was  found  thick  and  dark. 

Result. — Death  in  thirty  minutes. 
•CASE  37. — Taylor's  "Medical  Jurisprudence,'"  vol.  i,  p.  372.   Female  :  set.  39.    5ss.  of  essential  oil. 

Symptoms. — In  ten  minutes  she  was  found  senseless  and  motionless  ;  pupils  dilated  ;  breathing 
stertorous;  no  convulsions. 

Result. — Death  in  thirty  minutes. 

CASE  38.—"  Lancet,"  Dec.  13,  1845,  p.  656.    Male :  a?t.  19.     3ij  of  the  oil. 

Symptoms. — Dilated  pupils  ;  death  in  three  hours. 

Result.— Death. 

Post-mortem. — Brain  and  lungs  gorged  ;  heart  filled  with  fluid  blood  ;  the  stomach  on  being  opened 
smelled  strongly  of  bitter  almonds. 

CASE  39. — "Journal  Complfementaire,"  vol.  xvii,  p.  366;  "  Christison,"  p.  786  (Metzdorff).  Male- 
set.  48.    5ij  of  the  oil. 

Symptoms. — In  a  lew  minutes  was  found  to  be  in  spasms  ;  and  in  twenty  minutes  was  quite  insen- 
sible ;  pupils  immovable  ;  breathing  stertorous,  and  the  odor  of  the  poison  distinct. 

Result. — Death  in  thirty  minutes. 

Post-mortem,. — Putrefaction  rapid;  blood  fluid ;  veins  everywhere  turgid;  stomach  and  intestines 
very  Ted. 

CASE  40. — "London  Medical  and  Physical  Journal,"  vol.  lvii,  p.  150  ;  "Christison,"  p.  786  (Mr. 
Kennedy;.    Male:  adult.    Ate  a  quantity  of  bitter  almonds. 

Symptoms. — Dropped  down  suddenly,  and  found  to  be  insensible ;  imperceptible  pulse,  the  breath, 
smelling  of  the  poison. 

Result. — Death. 

CASE  41.— " Lancet,"  March  10, 1866,  p.  255  (Dr.  Barclay).  Male:  set,  57.  5ij  of  the  oil  taken  one 
hour  after  breakfast. 

Symptoms. — In  twenty  minutes  he  was  found  speechless  ;  pupils  dilated  (the  stomach-pump  was 
used,  and  emetics  given) ;  in  forty  minutes  after  the  stomach-pump  had  been  used  be  rallied  ;  thirty- 
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five  minutes  afterwards  vomiting  occurri  d,  and  tetanic  convulsions  set  in  ;  motions  passed  involun- 
tarily ;  breathing  became  spasmodic.    l>ied  in  three  hours. 

Result. — Death  in  three  lion  is. 

Post-mortem. — Post-mortem  in  twenty  four  hours.    Dark  fluid  hlood  in  scalp;   brain  smelled  of 

prussic  acid;  mucous  menibrai f  the  stomach   congested,  and  smelled  strongly  of  the  poison; 

blood  fluid,  excepting  a  clot  in  the  right  ventricle  of  the  heart. 

CASE  42.—"  Pharmaceutical  Journal,"  May,  1859,  p.  583.    iEt.  15  months.    The  essential  oil  given 
instead  of  the  oil  of  almonds. 
Result. — Death  in  a  quarter  of  an  hour. 

(ASK  43.— "PharmaceuticalJournal,"  Jan.  I860,  p.  389.    iEt.9months.    Small  dose. 
Result. — Deatli  in  three-quarters  of  an  hour. 

CASE  44.—"  Lancet,"  Dec.  1,  1849,  p.  575  (Mr.  Iliff ).     Female  :  a:-t.  24. 
Symptoms.— Found  dead  ;  bottle  replaced  in  pocket. 
Result.— Death. 

Post-mortem. — Pupils  dilated;  smell  of  the  poison  at  the  mouth,  and  on  opening  the  abdomen, 
very  distinct. 

CASE  4.5.— "  Medical   Times  and   Gazette,"   Dec.  15,  1855,  p.  609  (Dr.  Quain).      Male:  set.  37.    5x 
(each  drachm  contained  3.42  anhydrous  prussic  acid). 
Symptoms. — After  taking  it,  walked  downstairs. 
Result. — Death  in  ten  minutes. 
Post-mortem. — (Esophagus  normal;  stomach  of  a  chocolate-brown  color. 

(III.)  CYANIDE  OF  POTASSIUM. 

CASE  46.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  370  (Dr.  Taafe).  Male.  A  little  less 
than  1  oz. 

Symptoms. — Insensibility  and  stertorous  breathing  came  on  in  a  few  minutes  (stomach-pump  and 
cold  effusion  was  used  in  ten  minutes  after  the  poison  was  taken);  vomiting  in  two  hours. 

Result. — Recovery. 

CASE  47. — "  Christisou,"  p.  771.    Gr.  vj  used  as  injection. 

Syviptoms. — Convulsions  ;  palpitation  ;  dilated  pupils,  and  death  in  one  hour. 

Result. — Death. 

CASE  48. — "  Tardieu  sur  l'Empoisouneinent,"  p.  1034.     A  little  piece  of  the  cyanide  got  under  the 
nail  of  a  photographer,  to  which  he  afterwards  applied  vinegar. 
Symptoms. — No  loss  of  consciousness;  but  severe  symptoms. 
Result. — Recovery. 

CASE  49.— "British  and  Foreign  Medical  Review,"  1857,  vol.  19,  p.  498 ;  and  "Boston  Medical 
and  Surgical  Journal,"  Dec.  11,  1856.     7  grains. 

Symptoms. — Immediate  pain,  and  soon  alter  unconsciousness;  no  convulsions, but  a  sudden  convul- 
sive action  of  the  body  took  place  after  the  heart  had  ceased  to  beat. 

Result. — Death  in  oue  hour. 

CASE  50. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  369.    Female.    5  grains. 
Symptoms. — Unconsciousness  in   two  minutes;  convulsions;  dilated  pupils;  foaming  at   mouth; 
tetanus  (stomach-pump  was  used  five  minutes  after  the  poison  had  been  taken). 
Result. — Death  in  twenty  minutes. 

CASE  51.— "Medical  Times  and  Gazette,"  October  12,  1850,  p.  390  (Dr.  Ross).  Female:  set.  30. 
Quantity  (?). 

Symptoms. — Found  dead,  kneeling  at  the  side  of  the  bed;  involuntary  passing  of  urine  and  faces  ; 
tetanus  and  opisthotonos  had  apparently  occurred. 

Result.— Death. 

Post-mortem. — Post-mortem  on  third  day.  Lungs  congested  ;  stomach  very  red  ;  prussic  acid  found 
in  analysis  ;  blood  fluid. 

CASE  52.— "Medical  Times  and  Gazette,"  Nov.  9,  1850,  p.  482  (Dr.  Hinds).  A  large  dose.  Mau  a 
drunkard. 

Symptoms. — No  signs  of  convulsions;  froth  issued  from  the  nose;  bauds  not  clenched;  pupils 
dilated. 

Result. — Death  in  less  than  one  hour. 

Post-mortem. — Countenance  natural;  features  placid  ;  brain  pale  ;  lungs  congested  ;  heart  empty; 
blood  fluid  ;  stomach  inflamed,  and  smelled  of  the  poison. 

CASE  53.— Taylor's  ".Medical  Jurisprudence,"  vol  i,  p.  370.     Female:  at.  18.    Dose  (?). 

Symptoms. —  Vomiting;  insensibility;  pulselessness  in  twenty  minutes  (artificial  respiration  and 
cold  allusion  were  tried). 

Result. — Death  in  thirty  minutes. 

Post-mortem,. — -Mucous  membrane  of  stomach  injected;  no  corrosion  about  the  mouth  ;  all  organs 
healthy  ;  contents  of  stomach  had  an  almond  odor;  prussic  acid  was  found  on  analysis. 
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CASE  54.— "  British  Medical  Journal,"  November  2,  1861,  p.  475  (Mr.  Byerley).  Male:  set.  46. 
Quantity  (?).. 

Symptoms. — (?) 

Result. — Death. 

Post-mortem. — Lips  distorted,  as  if  by  convulsions  ;  liver,  spleen,  lungs,  and  kidneys  congested  ; 
heart  empty  ;  stomach  very  congested,  empty,  and  contracted  ;  odor  well  marked. 

(IV.)  CYANIDE  OF  POTASSIUM  AND  CYANIDE  OP  SILVER. 

CASE  55.—"  Medical  Times  and  Gazette,"  July  12,  1851,  p.  41  (Dr.  Letheby).  Female.  Silver  solu- 
tion (cyanide  of  silver  in  cyanide  of  potassium,  used  for  coating  counterfeit  money). 

Symptoms. — Appeared  as  if  intoxicated  ;  loss  of  voluntary  motion  ;  rapid  insensibility  ;  no  sickness 
or  convulsions. 

Result. — Death  in  forty  minutes. 

Post-mortem. — Post-mortem  in  thirty-two  hours.  Countenance  composed;  eyes  glistening;  pupils 
dilated;  jaws  firmly  clenched;  rigor  mortis  very  strong;  membranes  of  brain  much  congested; 
right  side  of  heart  full  of  uncoagulated  blood;  bladder  empty;  stomach  red;  smell  of  prussic  acid 
distinct. 

CASE  56.—"  Medical  Times  and  Gazette,"  July  12, 1851,  p.  41  (Dr.  Letheby).  Female  :  eet.  24.  5iv 
of  the  above  silver  solution. 

Symptoms.— Sudden  insensibility ;  convulsions  ;  foam  from  mouth. 

Result. — Death  in  ten  minutes. 

Post-mortem. — Post-mortem  in  forty  hours.  Mouth  covered  with  foam  ;  vessels  of  the  brain  gorged 
with  blood;  lungs  and  stomach  congested. 

(V.)  LAUREL  WATER. 

CASE  57.— "Case  of  Sir  Theodosius  Boughton"  (trial  of  Donellan),  Beck's  "Medical  Jurisprudence," 
p.  894.    Male:  set. 20.    A  draught  (?). 

Symptoms. — Insensibility  in  fifteen  minutes;  teeth  locked;  froth  from  mouth;  eyes  fixed. 

Result. — Death  in  thirty  minutes. 

Post-mortem. — Great  venous  congestion  everywhere;  stomach  very  red. 

CASE  58. — Coullon's  "  Recherches,"  p.  95. 

Symptoms. — A  child  died  from  the  effects  of  laurel  leaves  applied  to  a  large  sore  on  the  neck. 

Result. — Death. 

CASE  59. — "Coullon's  "Recherches,"  vol.  xxxvii,  p.  84.    Two  persons  drank  some  of  the  water. 

Symptoms. — In  one  case,  three  spoonfuls  were  swallowed.  Death  in  one  case  occurred  in  one  hour, 
and  in  the  second,  in  a  few  minutes.    No  convulsions  in  either  case. 

Result. — Death. 

CASE  60. — Fodere,  vol.  iv,  p.  27.    Two  persons  swallowed  several  mouthfuls  each  of  the  water. 

Symptoms. — Both  died  almost  instantly  in  convulsions. 

CASE  61.— Hufeland's  "  Journal  der  Praktischen  Heilkunde,"  Feb.  1843  (Dr.  Hayn).  Male  :  old. 
Siss.  of  cherry  laurel  water. 

Symptoms. — After  three  hours  became  paralyzed  in  hands  and  feet,  but  did  not  lose  sensation  ; 
mental  faculties  clear  to  the  last ;  at  length  the  respiratory  muscles  became  affected,  and  he  then 
died. 

Result. — Death. 

(VI.)  CHERRY   KERNELS. 

CASE  62.—"  Medical  Times,"  May  17,  1845,  p  123.  Female :  set.  5.  The  kernels  of  some  stones  of 
the  sweet  cherry. 

Symptoms. — Intense  coma;  eyes  closed  :  pupils  dilated;  respiration  hurried;  urine  and  fasces  in- 
voluntarily discharged ;  convulsions. 

Result. — Death  in  forty  hours. 

Pusl-mortem. — Stomach  reddened. 

See  other  Cases  of  Poisoning  by 
(I.)  PRUSSIC  ACID. 

"Edinburgh  Medical  and  Surgical  Journal,"  vol.  xlviii,  p.  44  (Dr.  Banks).    Recovery  after  thirty 
minutes. 
Ranking's  "Half-Yearly  Abstract,"  vol.  ii,  p.  399. 

"  Medical  Times  and  Gazette,"  Jan.  9,  1858,  p.  36.  (Case  of  Agnes  Montgomery— Englesham  Case.) 
"Edinburgh  Monthly  Journal,"  Feb.  1850,  p.  97. 
"Medical  Gazette,"  vol.  xxxv,  p.  859. 

(II.)  OIL    OP    BITTER  ALMONDS. 

"  Lancet,"  Oct.  17, 1863,  p.  44  (Mr.  Phillips). 
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(III.)    CYANIDE  OF  POTASSIUM. 

'Chemical  News,"  Sept,  5,  1863,  and  April  27,  1861,  p.  260. 

'Medical  Times  and  Gazette,"  July  12,  1851,  p.  41. 

'  Lancet,"  October  17,  1863,  p.  447,  and  vol.  i,  1871,  p.  806. 

(IV.)    LAUREL    WATER. 

'  Philosophical  Transactions,"  1739,  p.  452. 


CHAPTER   XIV. 

VEGETABLE    ACIDS. 

Acetic  acid — Citric  acid — Oxalic  acid. — Properties  of — Binoxalate  of  potash — Symp- 
toms and  Tests — Toxicological  analysis — (Stains  on  cloth — Pyroyallic  acid — 
Tartaric  acid. 

ACETIC  ACID  (HC2H302  =  60). 
Acetic  Anhydride  (C4H603). 

The  destructive  distillation  of  wood,  or  the  spontaneous  oxidation  of  the 
alcohol  of  wine  as  carried  out  in  Germany,  or  the  similar  process  with 
malt  solution  as  adopted  in  England,  are  the  common  sources  of  acetic 
acid.  Vinegar  ordinarily  contains  ahout  5  per  cent,  of  acetic  acid.  The 
Pharmacopoeia  acetic  acid  contains  33  per  cent,  of  real  acid,  and  28  of 
acetic  anhydride. 

Acetic  acid  is  an  irritant  poison.  One  oz.  of  the  strong  acid  has  killed 
a  dog  in  an  hour  and  a  quarter,  whilst  4  or  5  ozs.  of  vinegar  have  caused 
death  in  times  varying  from  ten  to  fifteen  hours.  The  stomach  has  been 
found  perforated.  In  the  human  subject  death  has  occurred  after  six 
hours.  Recovery  is  recorded  after  2  or  3  ozs.  of  acetic  acid  taken  by  a 
man  in  a  state  of  intoxication.  Convulsions  and  salivation  are  stated  to 
have  occurred  in  some  cases  of  poisoning. 

Tests. 

The  tests  for  acetic  acid  and  for  the  acetates  are  as  follows : 

(1)  On  heating  an  acetate  with  sulphuric  acid,  free  acetic  acid,  which 
may  be  recognized  by  its  odor,  is  evolved. 

(2)  If  a  few  drops  of  spirit  be  added  before  the  application  of  heat, 
acetic  ether  (acetate  of  ethyl)  is  given  off,  which  may  be  known  by  its 
peculiar  apple  odor. 

(3)  If  the  solution  of  the  acetate  be  neutralized,  and  a  few  drops  of  a 
neutral  solution  of  perchloride  of  iron  added,  a  deep  ced  liquid  will  be 
produced.     (Ferric  acetate.) 

(4)  Acetic  acid  reddens  litmus,  even  when  in  great  dilution. 

Toxicological  Analysis. 

In  a  medico-legal  examination  it  must  be  remembered  that  some  observers 
(Tiedemaun,  Gmelin,  Leuret,  and  Lassaigne)  have  asserted  that  acetic 
acid  is  a  natural  secretion  of  the  stomach.     Something  more  than  a  mere 
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trace  of  the  acid  therefore  should  he  discovered,  in  order  to  be  able  to 
sustain  a  criminal  charge.     Proceed  as  follows: 

Distil  the  contents  of  the  stomach  to  dryness.  Test  the  distillate,  to  see 
whether  any  sulphuric  or  hydrochloric  acids  be  present.  If  not,  neutralize 
with  carbonate  of  potash,  and  evaporate  to  dryness.  Add  a  small  quantity 
of  sulphuric  acid  to  the  residue,  and.  redistil;  in  this  manner  a  solution 
of  the  pure  acid  will  be  obtained,  and  may  be  tested  accordingly. 

Cases  of  Poisoning  with  Acetic  Acid. 

CASE  1.— Orfila,  "Toxieologie,"  vol.  ii,  p.  198.    Female  ;  set.  19.    Pregnant  2%  months. 

Symptoms. — Found  dying  on  the  highway ;  convulsions  ;  pain  in  the  stomach. 

Result. — Death  in  about  six  hours. 

Post-mortem. — No  softening  or  corrosion  of  the  stomach,  but  the  mucous  membrane  near  the 
pylorus  was  almost  black  ;  the  mucous  glands  prominent,  and  the  vessels  filled  with  dark  coagulated 
blood  ;  the  stomach  contained  6  ozs.  of  a  thick  blackish  fluid  ;  intestines  healthy. 

CASE  2.—"  Lancet,"  July  27,  1867,  p.  98  (Mr.  Birkett).  Male  :  set.  40.  2  or  3  ozs.  of  acid  taken 
when  intoxicated.    (33  per  cent,  of  anhydrous  acetic  acid.) 

Symptoms.— Consciousness,  but  very  great  anxiety ;  no  pain,  but  difficult  breathing  from  acute 
laryngitis  ;  neither  the  tongue  nor  lips  were  charred  or  inflamed  ;  tracheotomy  had  to  be  performed; 
salivation  on  the  second  day  ;  on  the  third  day  the  tracheotomy  tube  was  removed  ;  recovered  in 
three  weeks. 

Result. — Recovery. 

CASE  3.—"  Medical  Times,"  Sept.  13,  1865,  p.  471.  Male  :  Kt.  36.  A  teaspoonful  of  aromatic 
vinegar. 

Symptoms. — Instant  and  excruciating  pain ;  mouth  became  white  ;  great  sickness ;  (milk  and 
carbonate  of  magnesia  given). 

Result.- — Recovery. 

CITRIC  ACID  (H8CBH507H20  =  210). 

The  acid  is  found  in  colorless  crystals,  soluble  in  half  their  weight  of 
boiling,  and  in  three-fourths  their  weight  of  cold  water.  At  a  tempera- 
ture of  100°  C.  (212°  F.)  the  citrates  when  heated  with  sulphuric  acid 
give  off  carbonic  oxide,  carbonic  acid  and  acetone  being  produced  at  a 
higher  temperature. 

Citric  acid  is  believed  to  be  a  more  active  poison  than  tartaric  acid. 
The  treatment  in  cases  of  poisoning  will  be  similar. 

Cases  of  Poisoning  with  Lemons. 

CASE  1.— "Lancet,"  Nov.  24, 1860,  p.  508  (Dr.  Farre).  Male:  set.  3.  Female:  set.  5.  Two  lemons 
eaten  by  the  girl,  and  1  or  l%by  the  boy. 

Symptoms. — Symptoms  of  prostration  ;  collapse  ;  insensibility  ;  lividity  of  face  ;  absence  of  pulse  ;, 
extreme  prostration. 

Result. — Recovery. 

OXALIC  ACID  (H2C2042H20)  =  126. 
(Acid  of  Sugar.) 

Oxalates  are  found  in  the  juices  of  several  plants,  such  as  rhubarb,, 
common  dock,  wood-sorrel,  etc.  Upon  a  small  scale  oxalic  acid  is  manu- 
factured commercially  by  boiling  nitric  acid  with  loaf  sugar,  and  upon  a 
large  one  by  roasting  sawdust  with  alkalies.  The  sodium  oxalate  thus 
formed  is  decomposed  by  lime,  an  oxalate  of  calcium  being  in  this  way 
produced.  This  is  digested  with  sulphuric  acid,  when  the  oxalic  acid  is 
set  free,  and  purified  by  successive  crystallizations. 

Oxalates  are  met  with  in  the  urine  in  considerable  quantity  in  certain 
diseased  conditions,  although  even  in  healthy  urine,  according  to  most 
observers,  a  minute  trace  may  always  be  found. 

Oxalic  acid  is  used  very  largely  in  various  manufactures  and  trades,  such 
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as  that  of  bookbinders,  leather  and  straw-workers,  brass-workers,  etc.,  by 
whom  it  is  known  as  "  acid  of  sugar."  It  is  also  commonly  used  to  remove 
ink-stains. 

Frequent  accidents  have  occurred  from  its  haviug  been  mistaken  for 
Epsom  salts  and  for  sulphate  of  zinc,  to  both  of  which  it  bears  some 
resemblance.  It  is  rarely  used  for  the  purpose  of  committing  murder, 
but  not  uufrequently  by  the  suicide.  Most  of  the  deaths,  however,  re- 
corded by  it  have  been  accidental. 

Could  a  poisonous  dose  of  oxalic  acid  be  administered  to  a  person 
against  his  will,  and  unbeknown  to  him? 

Dr.  Thudichum  ("  Medical  Times  and  Gazette,"  April  21, 1860,  p.  391) 
holds  that  this  is  impossible,  inasmuch  as  he  considers  that  a  quantity  of 
acid  not  greater  than  10  grains  in  a  pint  of  gruel  may  be  easily  detected 
by  the  taste.  The  experiments  of  Dr.  Thudichum,  however,  are  opeu  to 
many  and  obvious  objections. 

Physical  Properties. 

Oxalic  acid  is  a  colorless,  transparent,  odorless  solid,  crystallizing  in 
four-sided  prisms,  which  are  permanent  in  air,  and  not  deliquescent.  The 
oxalates  generally  are  colorless,  crystallizable  salts. 

Chemical  Properties. 

It  has  a  very  strong  acid  reaction.  It  is  soluble  in  9h  parts  of  water  at 
16°  C,  much  more  soluble  in  boiling  water,  freely  soluble  in  alcohol,  but 
insoluble  in  ether  or  chloroform.  All  the  oxalates  except  the  alkaline 
oxalates  are  insoluble  in  water. 

Pure  oxalic  acid  is  dissipated  entirely  by  a  heat  of  177°  C,  but  it  does 
not  char  when  heated,  and  in  this  respect  differs  from  all  other  vegetable 
acids.  Sulphate  of  magnesia,  it  may  be  remarked  here,  leaves  a  fixed 
residue  even  when  exposed  to  high  temperatures,  and  may  in  this  way  be 
known  from  oxalic  acid.  All  the  oxalates  are  decomposed  by  heat,  car- 
bonic acid  and  carbonic  oxide  being  given  off,  whilst  a  carbonate  of  the 
metal  remains  behind.  If  water  be  added  to  this  residue,  and  afterwards 
a  little  acid,  effervescence  at  once  takes  place. 

Nitric  and  hydrochloric  acids  have  no  action  on  oxalic  acid.  Sulphuric 
acid  decomposes  it  by  the  removal  of  water,  carbonic  acid  and  carbonic 
oxide  being  set  free,  but  the  acid  is  not  charred,  as  happens  with  other 
organic  acids.  The  oxalates  acted  upon  by  sulphuric  acid  undergo  a 
similar  decomposition. 

Oxalic  acid  has  no  action  upon  any  of  the  common  animal  principles 
except  gelatin,  which  it  dissolves,  but  neither  the  acid  nor  the  gelatiu  are 
decomposed. 

It  forms  insoluble  oxalates  with  magnesia  and  chalk. 

Symptoms,  Dose,  etc. 

The  symptoms  of  poisoning  may  set  in  immediately,  whilst  occasionally 
they  are  delayed  for  an  hour  or  more.  In  one  case  a  man  is  reported  to 
have  walked  ten  miles  after  swallowing  1  ounce. 

The  symptoms  depend  largely  on  the  dose  and  on  the  degree  of  concen- 
tration of  the  solution. 

If  the  solution  be  very  concentrated,  as  it  most  often  is,  the  symptoms  con- 
sist in  an  immediate  burning  pain  in  the  stomach,  cramps  and  drawing  up 
of  the  legs,  the  vomiting  of  dark  and  perhaps  bloody  coffee-grounds  matters, 
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the  patient  complaining  that  the  throat  seems  as  if  tightly  bound  round 
with  a  cord,  and  relief  being  sought  by  a  constant  hacking  cough.  If  the 
patient  lives,  bloody  purging  sets  in.  The  tongue  will  be  found  swollen, 
and  the  mouth  sore  and  usually  white.  A  peculiar  change  in  the  voice 
has  often  been  noticed,  whilst  an  absolute  loss  of  voice  has  also  been  re- 
corded. Numbness  and  tingling  of  the  legs,  twitchings  of  the  face,  con- 
vulsions and  delirium,  will  all  be  more  or  less  marked. 

The  circulation  from  the  first  gradually  becomes  very  depressed,  and 
the  respiration  slow  and  spasmodic,  death  occurring  either  from  collapse 
or  from  palsy  of  the  heart,  its  power  of  contractility  being  entirely  de- 
stroyed. 

If  the  acid  be  taken  in  a  state  of  greater  dilution,  death  often  results  from 
the  violence  of  the  tetanic  fits,  suffocation  being  the  prominent  symptom. 
It  would  thus  seem  to  act  on  the  nervous  system  through  the  blood,  in 
which,  however,  it  has  never  yet  been  detected,  although  leeches  have 
been  said  to  fall  off  dead  when  applied  to  a  patient  w7ho  bad  taken  a 
poisonous  dose  of  the  acid. 

In  a  state  of  still  greater  dilution  there  may  be  no  pain,  spasms,  or 
vomiting,  but  the  patient  will  merely  sleep  to  death,  as  if  under  the  action 
of  a  narcotic  poison. 

Death  may  be  almost  instantaneous.  Cases  are  recorded  of  death  after 
three,  ten,  twenty,  and  twenty-five  minutes,  whilst  sometimes  life  is  pro- 
longed for  some  days.  A  case  is  recorded  by  Beck,  where  some  months 
passed  before  death  occurred,  which  in  the  end  resulted  from  secondary 
causes.  One  drachm  has  proved  fatal  to  a  boy  (aged  16)  in  twenty-one 
hours.  Half  an  ounce  may  be  considered  a  poisonous  dose,  although  there 
are  many  cases  recorded  of  recovery  after  double,  and  even  more  than 
double,  that  quantity. 

It  may  be  well  to  note  that  if  there  is  any  reason  to  suspect  oxalic  acid 
poisoning,  the  discovery  of  crystals  of  oxalate  of  lime  in  the  urine,  and 
wdiich  may  be  found  for  a  week  or  more  after  the  poison  has  been  taken, 
will  furnish  an  important  element  of  diagnosis.  In  cases  of  poisoning  by 
oxalic  acid,  where  the  acid  is  found  on  analysis,  it  is  generally  urged  by 
the  defence  that  it  may  have  got  into  the  system  either  through  the  food, 
or  as  a  product  of  disease.  Under  these  circumstances  the  quantity  of  the 
poison  found,  and  the  general  history  of  the  case,  must  form  the  basis  of 
our  evidence  as  to  the  cause  of  death.  M.  Henry  states  that  he  has 
found  as  much  as  33  per  cent,  of  oxalate  of  lime  in  rhubarb.  We  have 
never  ourselves  found  anything  like  this  quantity.  In  the  Boston  "  Medi- 
cal and  Surgical  Journal  "  (Jan.  27,  1870)  Dr.  White  discusses  at  length 
the  relationship  between  the  symptoms  and  the  morbid  appearances  of 
poisoning  by  oxalic  acid,  and  those  produced  by  disease.  The  reader  is  re- 
ferred to  this  interesting  memoir. 

Treatment. 

This  must  be  expeditious,  or  it  will  be  useless.  The  advice  to  "  scrape 
the  ceiling,  and  administer  the  scrapings,  if  you  can  get  nothing  else  "  is 
sound. 

There  are  one  or  two  definite  points  to  be  remembered  in  the  treat- 
ment. 

(1)  The  stomach-pump  must  never  be  used. 

(2)  Warm  water  never  should  be  given  to  induce  vomiting,  inasmuch 
as  it  aids  absorption,  by  dissolving  any  of  the  acid  that  may  remain  un- 
dissolved. 

(3)  Alkaline  carbonates  are  useless  as  antidotes,  the  salts  formed  being 
as  poisonous  as  the  original  acid. 
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(4)  The  proper  treatment  consists,  first,  in  the  free  administration  of 
chalk  or  magnesia,  held  in  suspension  by  very  small  quantities  of  fluid, 
such  as  milk,  or  other  mucilaginous  drink  ;  and,  secondly,  after  the  acid  is 
neutralized,  the  administration  of  emetics,  supposing,  as  happens  occa- 
sionally, that  there  is  no  vomiting. 

The  authors  have  reason  to  believe  that  opium  in  moderate  doses  greatly 
lessens  the  activity  of  this  poison. 

Post-mortem  Appearances. 

The  lining  membrane  of  the  mouth,  throat,  and  gullet  will  usually  be 
found  white,  shrivelled,  and  easy  of  removal.  It  may  in  the  first  instance 
be  of  a  brown  color,  from  being  coated  with  the  contents  of  the  stomach, 
discharged  during  vomitiug.  The  epithelium  in  the  gullet  is  often  entirely 
destroyed,  whilst  the  surface  thus  denuded  appears  brown  and  raised  in 
longitudinal  folds.  The  stomach,  which  is  frequently  contracted,  often 
contains  an  intensely  acid,  brown,  gelatinous  liquid  ;  whilst  the  mucous 
membrane,  if  death  be  rapid,  may  appear  soft  and  pale,  but  if  death  be 
at  all  delayed,  it  is  then  usually  black  in  some  parts,  and  in  others  in- 
tensely congested  and  in  rugre,  with  portions  peeling  off,  and  the  coats 
underneath  gangrenous.     (Plate  IV.) 

As  regards  actual  corrosion  and  perforation,  the  records  of  cases  prove 
that  such  a  state  is  rare.  Still,  as  in  that  recorded  by  Dr.  Letheby  as 
well  as  in  other  cases  softening  and  perforation  of  the  stomach  have  been 
noticed. 

The  intestines  will  usually  be  found  in  a  very  congested  and  contracted 
condition,  more  or  less  throughout  the  whole  length.  The  state  of  the 
heart  varies.  It  has  been  found  at  one  time  almost  empty,  and  at  another 
full  of  dark  fluid  blood. 

Throughout  the  whole  body,  excepting  in  the  stomach  and  the  gullet, 
the  blood  is  fluid.  The  lungs  generally,  and  the  brain  occasionally,  have 
been  found  congested.  A  few  cases  have  occurred  where  all  morbid  appear- 
ances have  been  absent. 

Tests. 

(a.)   Tests  for  Oxalic  Acid. 

1.  Acid  taste  and  acid  reaction  to  litmus-paper  (1  grain  in  a  gallon  of 
water  gives  a  distinctly  red  tint  to  blue  litmus). 

(Note. — Sulphate  of  magnesia  is  bitter,  and  has  a  neutral  reaction  ;  sul- 
phate of  zinc  a  faintly  acid  reaction.) 

2.  It  is  entirely  volatilized  by  heat,  without  being  charred. 

(Note. — Sulphates  of  magnesia  and  zinc  both  leave  residues,  even  when 
subjected  to  very  high  temperatures.) 

3.  It  gives  no  precipitate  with  alkaline  carbonates. 

(Note. — The  sulphates  of  magnesia  and  zinc  give  white  precipitates.) 

(/5)   Tests  for  Oxalic  Acid  and  the  Alkaline  Oxalates. 

1.  Nitrate  of  silver  gives  a  white  amorphous  precipitate  of  oxalate  of 
silver  (Ag2C204),  soluble  in  excess  of  oxalic  acid,  in  ammonia,  and  in 
hot  and  cold  nitric  acid  ;  insoluble  in  acetic  acid,  and  not  discolored  by 
boiling.  If  the  precipitate  be  collected,  dried,  and  heated  on  a  piece  of 
platinum-foil,  it  explodes,  carbonic  acid  being  given  off,  and  metallic  sil- 
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ver  only  left  behind  ;  but  this  experiment  is  interfered  with  by  the  pres- 
ence of  organic  matter,  and  further,  if  a  little  chloride  be  present,  a  resi- 
due of  chloride  will  remain  after  the  explosion.  (All  white  precipitates 
produced  by  nitrate  of  silver  are  soluble  in  nitric  and  in  acetic  acids,  ex- 
cept chlorides  and  cyanides  ;  but  none  explode  when  heated,  except  oxa- 
lates and  fulminates.) 

2.  Sulphate  of  lime  gives  a  white  precipitate  of  oxalate  of  lime,  which  is 
soluble  in  nitric  and  in  hydrochloric  acids,  but  is  insoluble  in  acetic  acid. 
When  this  precipitate  is  ignited,  carbonate  of  lime  is  formed,  which  dis- 
solves in  acetic  acid  with  effervescence.  It  is  necessary  to  add  a  somewhat 
large  quantity  of  sulphate  of  lime  solution  to  throw  down  all  the  oxalic 
acid,  because  of  the  insolubility  of  the  calcium  sulphate  in  water. 

(Sulphate  of  lime  gives  a  white  precipitate  with  neutral  solutions  of  al- 
kaline carbonates  and  phosphates,  but  these  are  soluble  in  acetic  acid.  It 
also  gives  a  white  precipitate  with  acid  solutions  of  lead,  baryta,  and  stron- 
tia;  but  these  are  insoluble  in  nitric,  hydrochloric,  or  acetic  acids.) 

3.  Chloride  of  barium  gives  a  white  precipitate  of  oxalate  of  baryta, 
which  is  soluble  in  nitric  and  in  hydrochloric  acids,  as  well  as  in  a  great 
excess  of  acetic  acid. 

(Chloride  of  barium  also  gives  a  white  precipitate  with  sulphuric  acid, 
and  with  the  sulphates,  but  these  are  insoluble  in  nitric  acid  ;  also  with 
neutral  solutions  of  alkaline  carbonates,  but  these  are  freely  soluble  in 
acetic  acid.) 

4.  Acetate  of  lead  gives  a  white  precipitate  of  oxalate  of  lead,  soluble  in 
nitric,  but  insoluble  in  acetic  acid. 

(Acetate  of  lead  also  gives  a  white  precipitate  with  sulphuric  acid,  and 
with  sulphates  and  chlorides  ;  but  the  precipitates  thus  formed  are  insolu- 
ble in  nitric  acid.  It  also  gives  a  white  precipitate  with  neutral  solutions 
of  carbonates  and  phosphates,  and  these  are  soluble  in  acetic  acid.) 

5.  Sulphate  of  copper  gives  a  light-blue  precipitate  of  oxalate  of  copper, 
insoluble  in  acetic  acid,  not  very  soluble  in  nitric  acid,  but  very  soluble 
in  ammonia. 

(Sulphate  of  copper  also  gives  precipitates  with  neutral  solutions  of  car- 
bonates and  phosphates;  but  these  are  very  soluble  both  in  nitric  and  hy- 
drochloric acids.) 

Toxicological  Analysis. 

In  a  toxicological  investigation,  supposing  that  the  contents  of  the  stom- 
ach are  acid,  they  should  be  digested  for  some  time  with  water,  and  filtered. 
Treat  this  filtrate  with  an  excess  of  a  solution  of  subacetate  of  lead, 
when  a  precipitate  will  be  formed  of  oxalate  of  lead,  mixed  with  organic 
matters  in  combination  with  oxide  of  lead.  Collect  this  precipitate  upon 
a  filter-paper,  and  wash  it  thoroughly  with  water.  Whilst  the  materials 
thus  collected  are  moist,  rub  them  up  in  a  mortar  with  sufficient  water  to 
render  the  whole  fluid.  Pass  washed  sulphuretted  hydrogen  through  the 
mixture  to  complete  saturation,  by  which  means  the  oxalate  of  lead  will  be 
decomposed.  Filter,  and  test  the  clear  solution  (which  is  usually  suf- 
ficiently pure  for  the  purpose)  by  the  several  tests  for  oxalic  acid.  The 
use  of  sulphuretted  hydrogen  for  decomposing  the  oxalate  is  infinitely  to 
be  preferred  to  boiling  it  with  sulphuric  acid,  as  is  often  recommended. 

Such  is  the  process  to  be  adopted,  if  oxalic  acid  or  the  soluble  oxalates 
are  present;  but  if  antidotes,  such  as  lime  or  magnesia,  have  been  admin- 
istered, and  the  .oxalic  acid  completely  neutralized,  the  contents  of  the 
stomach  must  then  be  boiled  for  one  or  two  hours  with  carbonate  of  potash. 
(Caustic  potash  must  not  be  used,  as  possibly  oxalic  acid  might  be  formed 
by  the  prolonged  boiling  of  animal  substances  with  the  caustic  alkali  (Gay- 
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Lussac).  After  boiling,  filter  the  mixture,  and  add  to  the  filtrate  excess 
of  acetic  acid  ;  then  precipitate  the  oxalic  acid  with  acetate  of  lead,  and 
proceed  as  before. 

Always  if  possible,  in  poisoning  cases,  examine  the  urine,  as  the  discovery 
of  a  large  quantity  of  octahedral  crystals  of  oxalate  of  lime  at  all  times 
constitutes  most  important  evidence.  The  urine  is  to  be  placed  in  a  coni- 
cal glass  until  the  sediment  collects;  decant  the  clear  solution,  and  ex- 
amine the  sediment  under  the  microscope  for  oxalate  crystals. 

The  oxalic  acid  is  estimated  quantitatively  either   as  oxalate  of  lead — 

100  grains  of  which  =  42.5  of  crystallized  oxalic  acid, 
or  as  oxalate  of  lime,  which  is  to  be  ignited  and  weighed  as  a  carbonate — 
100  grains  of  which  =  126  grains  of  crystallized  oxalic  acid. 

Stains  on  Black  Cloth,  etc. 

A  solution  of  oxalic  acid  falling  upon  black  cloth  leaves  a  deep  brown 
stain.  It  also  rapidly  bleaches  writing  ink,  either  on  paper  or  in  bulk. 
In  the  case  of  stains  the  fabric  need  only  be  treated  with  a  little  hot  water, 
and  the  proper  tests  applied  to  the  clear  filtered  solution  ;  whilst  where  it 
has  been  used  to  remove  the  color  of  ink,  an  iron  staiu  will  probably  be 
left  upon  the  paper,  which  turns  blue  if  treated  with  a  solution  of  ferrocy- 
anide  of  potassium. 

Acid  Oxalate  of  Potash  (KHC204,H2C,04,2H20). 

(Binoxalate  of  Potash — Salts  of  Sorrel — Essential  Salts  of  Lemons.) 

This  salt  is  largely  used  in  straw  bleaching,  and  by  the  public  generally 
for  removing  ink-stains.  As  a  poison  it  is  as  active  as  oxalic  acid.  It  is 
insoluble  in  alcohol,  and  not  very  soluble  in  water.  It  has  been  mistaken 
for  the  acid  tartrate  with  a  fatal  result.  The  acid  tartrate  does  not  bleach 
ink,  and  is  not  precipitated  by  a  lime  or  silver  salt.  It  crystallizes  in 
rhombic  prisms,  and  behaves  similarly  to  oxalic  acid  in  all  its  reactions, 
except  in  the  circumstance  that  it  is  not  completely  volatile  when  heat  is 
applied,  but  leaves  a  white  alkaline  ash,  consisting  of  carbonate  of  potash. 
It  has  also  been  taken  by  mistake  for  Epsom  salts.  The  symptoms  pro- 
duced by  it  are  similar  to  those  resulting  from  the  administration  of  oxalic 
acid.  Death  is  usually  rapid,  two  cases  of  eight  and  ten  minutes'  interval 
being  respectively  recorded,  and  a  third  case  of  an  hour  and  a  half.  Half 
an  ounce  has  proved  fatal,  but  recovery  is  recorded  after  one  ounce. 

Cases  of  Poisoning  with  Oxalic  Acid. 

CASE  1.— "Lancet,"  July  11,  1840,  p.  39  (Dr.  Brush).     Male:  set,  fin.     3j  in  solution. 

Symptoms.— (Emetics  given  directly);  pain,  thirst,  and  drowsiness,  for  six  hours  ;  recovery. 

Result. — Recovery. 

CASE  2.— "Lancet,"  Oct,  19, 1841,  p.  103  (Dr.  Letheby).    Female:  set.  22.    Oxalic  acid. 

Symptoms. — Found  dead  the  next  morning. 

Result—  Death. 

Post-mortem. — Stomach  much  blanched;  very  softened  and  disorganized;  and  at  the  cardiac  end 
appeared  positively  pulpy,  with  numerous  peforations. 

CASE  3.—"  Lancet,"  Dec.  1,  1851,  p.  521  (Dr.  Barker).    Male :  :et.  16.    5j  taken  as  solid. 

Symptoms. — Symptoms  set  in  after  one  hour;  insensibility  ;  lower  jaw  spasmodically  closed  ;  became 
after  a  time  partially  sensible,  but  very  drowsy  ;  bloody  vomiting. 

Result. — Death  in  twenty-one  hours. 

Post-mortem. — Tongue  dotted  with  white  specks;  oesophagus  not  inflamed  ;  stomach  gangrenous. 

CASE  4.—"  Lancet,"  Sept.  3, 1864,  p.  265  (Dr.  Ellis).    Female  :  set.  50.    3j. 

Symptoms. — Symptoms  came  on  within  half  an  hour;  violent  pain;  ineffectual  attempts  to  vomit; 
treatment  adopted  within  half  an  hour  after  taking  the  poison. 

Result. — Recovery. 
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CASE  5.—"  Lancet,"  Sept.  28,  1867,  p.  394  (Dr.  Beale).    Female  :  set.  34.     gss. 

Symptoms.— Immediate  pain  and  giddiness.  Sickness  in  fifteen  minutes;  purging  in  one  hour; 
thirst  intense  ;  blood  was  passed  both  by  mouth  and  by  stool  for  five  days;  got  better;  on  the  seventh 
day,  however,  the  pain  and  purging  returned,  and  she  died  from  exhaustion. 

Result. — Death  on  seventh  day. 

Post-mortem. — Tongue  and  mouth  unaltered  in  appearance  ;  mucous  membrane  of  oesophagus 
stripped  off;  a  slough  the  size  of  a  crown  piece  found  at  the  lower  part  of  the  greater  curvature  of 
the  stomach;  intestines  congested  ;  lungs  inflamed. 

CASE  6.— "Medical  Timesand  Gazette,"  Oct.  8,  1864,  p.  386  (Dr.  Woodman).    Female.     gss. 

Symptoms. — Tn  one  hour  the  tongue  was  found  whitened,  as  if  boiled  ;  pain  in  stomach,  and  col- 
lapse ;  chalk  mixture  given  ;  vomiting  of  blood  ;  large  quantity  of  oxalate  of  lime  and  blood  found  in 
the  urine  for  a  week. 

Result. — Recovery  in  ten  days. 

CASE  7.— "Lancet,"  December  15,  1860,  p. 592  (Mr.  Ikin).  Male:  set.  26.  gj  taken  on  an  empty 
stomach. 

Symptoms.- — Immediate  vomiting  ;  purging. 

Result. — Death  in  twenty-five  minutes. 

Post-mortem. — Brain,  heart,  lungs,  and  kidneys  healthy;  liver  congested;  mucous  membrane  of 
stomach  very  congested  and  corrugated. 

CASE  8 .-  "  Lancet,"  Nov.  24,  1860,  p.  509  (Dr.  Page).     Male :  set.  31.     gj. 

Symptoms. — Symptoms  severe.  After  treatment  he  seemed  to  get  much  better,  but  the  vomiting 
and  pain  remained  persistent. 

Result. — Death  on  fifth  day. 

Post-mortem. — Stomach  congested,  but  the  mucous  membrane  was  entire  ;  it  contained  bloody  fluid  ; 
fatty  degeneration  of  the  heart ;  bloody  fluid  found  in  pericardium  and  in  each  pleura  ;  liver  large 
and  fatty;  spleen  healthy. 

CASE  9.— "Medical  Times  and  Gazette,"  April  25, 1868,  p.  456  (Dr.  Herapath).    5vj. 

Symptoms. — Vomited  almost  all  the  poison. 

Result. — Death  in  ten  minutes. 

CASE  10.— "Medical  Times  and  Gazette,"  Sept.  14,  1850,  p.  293  (Dr.  T.  W.  Bradley).  Male:  adult. 
5ij.     Patient  was  a  hard  drinker. 

Symptoms. — Symptoms  severe  ;  burning  pain  ;  thirst ;  clammy  perspirations  ;  numbness  and  ting- 
ling in  extremities.    In  nine  hours  an  alteration  of  the  voice  set  in,  and  this  lasted  for  a  month. 

Result. — Recovery. 

CASE  11.— "British  Medical  Journal,"  May  20,  1871,  p.  532  (Dr.  Goodfellow).  Male:  set.  54.  A 
teaspoon ful  in  tea. 

Symptoms. — Pain  and  difficulty  of  swallowing;  slight  collapse;  pupils  natural. 

Result. — Recovery. 

CASE  12.—"  Lancet,"  March  22, 1851,  p.  329  (Mr.  Bourne).    Female  •  adult.    Siij  in  3  ozs.  of  water. 

Symptoms.— (Stomach-pump  used  in  a  quarter  of  an  hour);  convulsions;  tetanic  spasms;  the 
spasmodic  twitchings  continued  for  a  month. 

Result. — Recovery  in  three  months. 

CASE  13.— "Boston  Medical  and  Surgical  Journal,"  vol.  xxx,  p.  17  (Dr.  Jackson).   Male  :  set,  30.  gj. 

Symptoms. — Vomiting  set  in  immediately  ;  collapse  after  twelve  hours;  vomiting  with  great  dis- 
tress continued  for  six  days  ;  on  the  sixth  day  his  mind  began  to  wander,  and  petechious  spots  ap- 
peared on  the  body;  death. 

Result. — Death  on  the  tenth  day. 

Post-mortem. — Stomach  thickened,  soft,  bright-red,  and  congested  ;  heart  empty. 

CASE  14. — Wharton  and  Stillfi's  "  Medical  Jurisprudence,"  p.  496.  Female.  About  1J4  oz.  in  mis- 
take for  Epsom  salts. 

Symptoms. — Vomiting  in  twenty  minutes  ;  free  purging. 

Result. — Reco  v  ery . 

CASE  15.— "Medical  Times,"  Oct.  9,  1841,  p.  15.    Female:  aet.  17.    gss.  in  water. 

Symptoms. — Immediate  burning  pain  and  bloody  vomiting  in  ten  minutes. 

Result. — Recovery  in  twenty-four  hours. 

CASE  16. — "  Medical  Times,"  Oct.  9,  1841,  p.  15.    Male  :  set.  40.    gj  in  warm  brandy  and  water. 

Symptoms. — Pain  and  vomiting  of  thick  slimy  mucus. 

Result. — Death  on  the  fifth  day. 

Post-mortem. — Oesophagus  much  contracted  and  inflamed  ;  stomach  slightly  inflamed. 

CASE  17. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  224  (Mr.  Welch).. Female :  set.  28.    5iij. 

Result. — Death  in  one  hour. 

Post-mortem. — Lungs  extensively  congested  ;  heart  full  of  dark  blood ;  stomach  reddened  ;  all  other 
organs,  except  the  brain,  healthy. 

CASE  18.—"  Lancet,"  Aug.  23,  1845  (Dr.  Ogilvy,  Coventry).      Female :  set.  43.    gj  to  gij. 

Symptoms. — Vomiting,  collapse,  and  death  in  three  minutes. 

Result. — Death  in  three  minutes. 

Post-mortem. — Heart  full  of  black  uncoagulated  blood  ;  the  stomach  was  rotten,  and  contained  some 
dark  gelatinous  fluid;  the  oesophagus  appeared  as  if  boiled,  the  mucous  membrane  peeling  off. 
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CASK  19.— "Lancet,"  Sept.  13,  1845  (Mr.  M.  K.  O'Shea).    Male:  adult.     5j. 

Symptoms. — After  taking  it  the  man  travelled  ten  miles;  after  fourteen  hours  there  was  great 
pain  and  prostration,  and  vomiting  of  dark  bloody  matter;  recovery. 

Result. — Recovery. 

CASE  20.— " Lancet,"  Oct.  18, 1845  (Dr.  Iliff).    Female:  adult.    Saturated  solution. 

Symptoms. — No  convulsions. 

Result. — Death  instantaneous. 

CASE  21.—"  Lancet,"  Aug.  17, 1839,  p.  748  (Mr.  Anderson).     Female :  set.  22.    A  quantity. 

Symptoms. — Immediate  vomiting,  and  death  in  twenty  minutes. 

Result. — Death  in  twenty  minutes. 

Post-mortem.— Heart  healthy  :  distinct  rugae  of  mucous  membrane  of  gullet  and  stomach,  but  with- 
out inflammation.    The  intestines  were  contracted,  but  not  reddened. 

CASE  22.—"  Lancet,"  Sept.  28,  1839,  p.  29.    Female :  a?t.  30.    (?) 

Symptoms. — No  symptoms  described. 

Post-mortem. — Mucous  membrane  of  stomach  very  inflamed  and  perforated. 

CASE  23.—"  Lancet,"  April  30,  1842,  p.  145  (Dr.  R.  B.  Todd).    Female.    A  pennyworth  (?). 

Symptoms. — Immediate  and  severe  abdominal  pains  ;  vomiting  and  cramps ;  recovered  without  a 
bad  symptom. 

Result. — Recovery. 

CASE  24— "Lancet,"  May  1,  1841,  p.  187  (Dr.  R.  H.  Semple).    Female  :  set.  23.    5ij. 

Symptoms. — Immediate  vomiting;  intense  pain  in  fourteen  hours. 

Result. — Recovery. 

CASE  25.— "  Lancet,"  July  13, 1872,  p.  41  (Dr.  Tidy).  Two  sailors.  Each  took  a  draught  contain- 
ing oxalic  acid  instead  of  Epsom  salts. 

Symptoms. — (1)  Complete  coma  and  death. 

Result. — Death  in  five  hours. 

Symptoms. — (2)  Vomiting  and  recovery. 

Result. — Recovery. 

Post-mortem. — Oxalic  acid  found  in  stomach. 

CASE  26.—"  Lancet,"  Nov.  2, 1850,  p.  502  (Mr.  Allison).    Male  :  set.  22.    Sj  in  1  pint  of  water. 

Symptoms. — Vomiting;  (chalk  and  magnesia  given,  and  use  of  stomach-pump  attempted). 

Result. — Recovery. 

For  further  Cases  of  Poisoning  by  Oxalic  Acid,  see 

"British  Medical  Journal,"  Jan.  8, 1870,  p.  40.     (Death.) 

"Medical  Times,"  April  18, 1846,  p.  45.    (Three  cases.) 

"Medical  Gazette,"  vol.  xxxvii,  p.  792.    (Vomiting  of  a  colorless  liquid.) 

"Provincial  Journal,"  June  25,  1851. 

Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  225.     (Perforation  of  stomach.) 

(II)    BINOXALATE  OF  POTASH. 

CASE  27.—"  Medical  Times  and  Gazette,"  Oct.  15, 1859,  p.  378  (Dr.  Webb).  Male  :  set.  40.  A  quar- 
ter of  a  teaspoonful  of  binoxalate  of  potash. 

Symptoms. — Great  thirst  and  burning  in  throat,  but  no  well-marked  abdominal  pain  ;  vomiting  in 
two  hours  ;  loss  of  power  in  limbs ;  lumbar  pains  and  cramps  set  in  later  on  in  the  case. 

Result. — Recovery. 

CASE  28.— "Medical -Gazette,"  vol.  xxvii,  p. 480.    Female:  set.  20.    Sj. 

Symptoms. — In  an  hour  and  a  half  was  found  in  a  state  of  exhaustion  and  great  depression,  with  a 
cold  skin,  a  clammy  pulse  and  shivering  ;  she  had  previously  vomited  ;  conjunctivae  much  injected 
and  pupils  dilated  ;  dimness  of  vision. 

Result. — Recovery. 

CASE  29.— "Medical  Times  and  Gazette,"  Feb.  12,  1859.  About  Sss.  (  =  225  grains). 
(Bicarbonate  of  soda  was  given  as  an  antidote!) 
Result. — Recovery. 

CASE  30.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  229  ;  "  Journ.  deChim.  Med.,"  1842,  p.  211. 
Female :  adult.    Sss. 
Symptoms. — Pain  and  convulsions. 
Result. — Death  in  eight  minutes. 

CASE  31.—"  Annales  de  Hygiene,"  1850,  p.  162  (M.  Chevallier). 

Result. — Death  in  ten  minutes. 

CASE  32. — "  Pharmaceutical  Journal,"  March,  1872,  p.  760.  A  quantity  taken  by  mistake  for  Epsom 
salts. 

Result. — Death  in  one  hour  and  a  half. 

CASE  33.— "Edinburgh  Monthly  Journal,"  July,  1862,  p.  92.  Apparently  the  result  of  chronic  poi- 
soning. 

Result. — Death. 
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CASE  34. — "  Annales  de  Hygiene."  1?42,  vol.  xxrii,  p.  422.    A  teaspoonful  taken  for  three  succes- 
sive mornings. 

Symptoms. — Severe  vomiting. 

Result. — Death  in  one  hour  after  the  third  dose. 


PYROGALLIC  ACID  (C6H6CQ- 

This  acid  is  found  in  the  shops  in  the  form  of  light  feathery  crystals. 
and  is  largely  used  by  photographers.  It  strikes  a  red  color  with  a  neu- 
tral ferric  salt,  and  a  blue  color  with  a  ferrous  salt. 

Yo  case  of  poisoning  has  occurred  by  it  in  the  human  subject:  but  2 
grains  have  been  found  to  kill  a  dog  in  sixty  hours  (Personnel.  In  ex- 
periments on  animals,  fatty  degeneration  of  the  muscular  fibres  of  the 
heart  has  been  noticed  as  a  general  and  prominent  post-mortem  appear- 
ance. Urine  containing  this  acid  blackens  almost  instantly  when  rendered 
alkaline,  from  absorbing  oxygen. 

Turpentine  is  said  to  be  the  best  antidote. 

TARTARIC  ACID    H;C4H406=  150). 

Tartaric  acid  is  the  acid  of  the  juice  of  grapes  and  of  other  fruits.  When 
pure,  it  is  perfectly  colorless,  and  crystallizes  in  oblique  rhombic  prisms. 
It  is  soluble  in  five  or  six  times  its  weight  of  cold  water,  but  is  not  nearly 
so  soluble  in  alcohol. 

When  heated  it  fuses  and  burns  with  a  light-red  flame,  a  considerable 
charcoal  residue  remaining,  and  a  peculiar  odor  of  burnt  sugar  evolved. 

It  gives  no  precipitate,  like  oxalic  acid,  with  nitrate  of  silver,  but  a 
white  precipitate  I  cream  of  tartar)  is  produced  by  potash  salts,  which  in 
dilute  solutions  is  largely  increased  by  active  stirring. 

Tartaric  acid  is  an  irritant  poison.  Fifteen  grains  will  kill  a  dog  when 
injected  into  the  veins  iPommer).  One  ounce  has  proved  fatal  to  an  adult 
in  nine  days. 

The  treatment  must  consist  in  the  exhibition  of  alkalies,  and  in  produc- 
ing free  vomiting. 

Case^  of  Poisoning  by  Tartaric  Acid. 

CASE  1. — Taylor's  "  Medical  Jurisprudence,"  vol.  i,  p.  230,  "Reg.  r.  Watkins,  Central  Criminal  Court, 
Jan.  1S45;  also  '•Lancet,"'  1845,  vol  i.  p.  IS  (Mr.  W.  Seth  Gill).  Male:  an.  24.  gj  taken  hy  mistake 
for  aperient  salts. 

Symptoms. — Exclaimed  immediately  that  he  was  poisoned,  and  felt  as  if  on  fire;  alkalies  were  ad- 
ministered) ;  vomiting  set  in  and  continued  for  nine  days,  when  he  died. 

Result. — Death  in  nine  days. 

Post-mortem. — Atinientary  canal  highly  inflamed. 

CASE  2.— "Annales  de  Hygiene,"  1S-51,  vol.  ii,  p.  432  (M.  Devergie). 
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ALCOHOL  =  C2HO. 

[Hydrate  of  Ethyl  (C.2H5).] 
(Sp.  gr.  at  15.5°  C.  =  0.7938— boiling-point  78.4°  C.) 

Absolute  alcohol  is  prepared  by  distilling  pure  alcohol  in  a  retort  with 
its  own  weight  of  quicklime,  with  which  it  has  been  allowed  to  remain  in 
contact  for  some  days,  the  distillation  being  conducted  over  dry  potassic 
carbonate.  Proof  spirit  (sp.  gr.  =  0.920),  is  defined  by  law  as  a  mixture 
of  water  with  49.24  per  cent,  of  alcohol.  Every  0.5  per  cent,  of  alcohol 
above  this  corresponds  to  one  degree  over  proof.  Methylated  spirit  consists 
of  spirit  mixed  with  10  per  cent,  of  wood  naphtha  or  methylic  alcohol 
(CH40),  a  liquid  formed  by  the  destructive  distillation  of  wood.  The 
mixture  has  the  characteristic  smell  of  the  methyl  alcohol.  In  most  of 
our  spirits  the  absolute  alcohol  varies  from  51  to  54  per  cent. — in  our 
strong  wines  from  12  to  17 — -in  our  light  wines  from  7  to  9 — and  in  strong 
malt  liquors  from  5  to  6. 

Alcohol  is  a  volatile  colorless  liquid  having  a  pleasant  odor  and  a 
pungent  taste.  It  burns  with  a  blue  colorless  flame,  the  products  of  its 
combustion  being  water  and  carbonic  acid.  If  its  vapor  be  mixed  with  an 
insufficient  supply  of  air  for  complete  combustion,  and  passed  over  hot 
platinum,  a  partial  combustion  results,  an  exceedingly  irritating  pungent 
compound  being  formed.  The  vapor  is  entirely  decomposed  by  passing  it 
through  a  red-hot  tube,  carbonic  oxide,  olefiant  gas,  marsh  gas,  hydrogen, 
and  other  hydrocarbons  resulting.  Alcohol  mixes  with  water  in  all  pro- 
portions. No  mineral  salts  that  are  insoluble  in  water  are  soluble  in 
alcohol.  Very  few  efflorescent  salts  are  soluble,  and  very  few  deliquescent 
salts  are  insoluble  in  it.  It  dissolves  camphor  freely,  and  to  a  certain 
extent  oxygen,  hydrogen,  and  nitrogen.  It  also  dissolves  the  fixed  caustic 
alkalies,  the  mixture  becoming  oxidized  when  exposed  to  the  air,  and  the 
color  changing  by  the  formation  of  a  so-called  resin  of  aldehyd  (William- 
son). By  dissolving  potassium  and  sodium  in  it,  a  potassic  or  sodic  ethy- 
late  is  formed,  hydrogen  being  disengaged,  and  a  considerable  rise  in  the 
temperature  of  the  mixture  produced. 

Alcohol,  heated  with  sulphuric  acid  in  the  proportion  of  1  of  alcohol  to 
2  of  acid,  produces  ether  and  water;  but,  if  the  mixture  be  made  in  the 
proportion  of  4  of  the  acid  to  1  of  alcohol,  then  olefiant  gas  and  water  are 
the  principal  products. 
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If  alcohol  be  heated  in  a  tube  with  sulphuric  acid, -together  with  water 
and  oxide  of  manganese,  it  will  be  acted  upon  by  the  nascent  oxygen  set 
free  by  the  action  of  the  acid  on  the  manganese  oxide  and  aldehyd 
(C,H40)  be  formed ; 

2CH60     +     02    =    2C2H40     +     2H20. 

Alcohol.  Aldehyd. 

This  aldehyd  rapidly  oxidizes  and  becomes  acetic  acid  ; 
2C2H40     +     02    =     2C2H402. 

Aldehyd.  Acetic  Acid. 

Alcohol  acts  as  a  true  poison,  whether  the  vapor  be  respired  or  the 
liquid  be  swallowed  or  injected  into  the  cavity  of  the  chest  or  into  the 
cellular  tissue.  (See  On  Alcohol  Poisoning,  "  Medical  Times,"  Feb.  3, 
1849,  pp.  295  and  327,  and  also  March  17, 1 849,  p.  395.)  A  very  striking 
case  is  on  record  ("Lancet,"  April  26,  1873,  p.  601)  where  an  infant 
suffered  from  convulsions  and  other  symptoms  caused  by  the  abuse  of 
alcohol  in  the  nurse.  The  milk,  therefore,  may  act  as  a  carrier  of  the 
poison. 

Symptoms,  Dose,  etc. 

These  usually  commence  in  from  a  few  minutes  to  one  hour,  according 
to  the  strength  of  the  spirit  and  the  quantity  taken.  The  symptoms 
usually  run  some  such  course  as  this.  The  patient  complains  of  head- 
ache and  weakness,  a  feeling  of  sleepiness,  but  an  inability  to  sleep.  He 
is  constantly  moving  about,  but  walks  unsteadily — he  is  constantly  talk- 
ing, but  his  talk  is  a  disjointed  unintelligible  jabber,  and  he  sees  every- 
thing double.  The  conjunctivae  are  usually  congested,  the  skin  bathed  in 
a  cold  perspiration,  the  lips  blue,  the  face  flushed,  the  breathing  stertorous. 
The  pupils  are  generally  dilated,  but  this  is  by  no  means  constant.  In 
twenty-six  cases  where  the  state  of  the  pupil  was  noted  by  Dr.  Ogston,  it 
was  contracted  in  six,  and  dilated  in  twenty.  In  acute  poisoning  Mr. 
Bedingfield  thinks  that  the  prognosis  is  far  more  favorable  if  the  pupil  is 
contracted,  however  intense  may  be  the  coma.  Insensibility,  or  a  profound 
coma,  sooner  or  later  comes  on,  from  which  the  patient  may  never  rally. 
Preceding  the  stage  of  intense  coma,  convulsions  are  not  uncommon.  If 
the  insensibility  passes  off,  as  a  rule  the  patient  gets  well,  although,  even 
under  these  circumstances,  the  prognosis  must  be  guarded,  as  several  cases 
are  on  record  where  a  brief  period  of  seemingly  perfect  health  supervened 
between  death  and  the  active  symptoms  induced  by,  or  traceable  to,  the 
poison.  A  free  and  active  attack  of  vomiting,  succeeded  by  a  sound  sleep, 
especially  if  accompanied  by  a  profuse  perspiration,  are  most  favorable 
signs,  and  usually  precede  complete  recovery.  The  symptoms,  however, 
are  liable  to  some  variation,  as  occasionally  they  have  all  the  character- 
istics of  a  true  irritant  poison.  Nor  must  we  overlook  in  cases  where  death 
occurs  from  what  appears  to  be  alcoholic  poisoning,  the  possibility  that  it 
may  be  due  to  an  accident  whilst  the  patient  was  in  a  state  of  intoxication. 
And  further,  there  is  often  a  singular  similarity,  and  some  difficulty  of 
diagnosis,  between  the  symptoms  induced  by  alcohol  and  those  arising 
from  opium  or  concussion  of  the  brain.  The  symptoms  of  alcohol  poison- 
ing will  vary  somewhat  if  the  patient  has  been  an  habitual  drunkard ; 
although,  even  in  such  cases,  active  symptoms  may  be  induced  by  an 
excessive  debauch.     The  trembling  hands — the  busy  delirium — the  hallu- 
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cinations  of  sight  and  hearing — the  suspicions  manifested  about  every- 
thing and  everj'body — the  moist,  furred,  tremulous  tongue — the  clammy 
skin — and  lastly,  the  strong  smell  of  alcohol  in  the  breath,  leave  little 
difficulty,  as  a  rule,  with  proper  care,  in  arriving  at  a  correct  diagnosis. 

The  frequent  repetition  of  small  quantities  of  alcohol,  accumulating,  as 
it  undoubtedly  does,  in  the  liver  and  in  the  nerve  centres,  notwithstanding 
its  elimination  by  excretory  organs,  such  as  the  lungs  and  kidneys,  present 
us  with  a  class  of  cases  of  chronic  poisoning  with  which,  unfortunately, 
we  are  nowadays  too  fainilar.  This  is,  moreover,  a  subject  demanding 
considerable  attention  from  the  medical  jurist,  inasmuch  as  the  plea  that 
a  dipsomaniac  is  not  to  be  regarded  as  a  responsible  being,  is  constantly 
urged  on  behalf  of  a  prisoner  by  counsel  who  have  no  other  grounds  of 
defence.  This  we  shall  discuss  elsewhere.  The  train  of  symptoms,  the 
result  of  chronic  alcoholism,  such  as  cirrhosis,  induration  of  portions  of 
the  nervous  centres,  congestion  of  the  respiratory  organs,  thickening  of  the 
walls  of  the  stomach,  etc,,  are  undoubtedly  to  be  regarded  as  the  results  of 
certain  morbid  changes  produced  by  the  poison.  A  question  of  some  im- 
portance may  arise,  how  far  many  of  the  symptoms  found  in  delirium 
tremens  are  due  to  admixture  of  fusel  oil  (araylic  alcohol)  with  the  alco- 
hol (ethylic).  We  have  ourselves  noticed,  in  experimenting  with  alcohol, 
the  constancy  of  convulsions  when  amylic  alcohol  was  administered,  and 
their  rarity  under  the  influence  of  pure  alcohol.  But  this  is  a  subject 
needing  further  and  careful  inquiry. 

In  acute  poisoning  death  may  be  very  rapid  and  almost  instantaneous 
either  from  shock  or  from  apoplexy,  a  state  not  unlikely  to  be  induced 
under  the  action  of  alcohol  in  a  person  predisposed  to  it.  Cases  of  death 
after  two,  six,  and  sixty-seven  hours  are  also  recorded.  As  regards  dose, 
a  child  (set.  three)  died  from  drinking  a  mixture  of  a  quartern  of  rum 
and  2  ozs.  of  gin.  Haifa  pint  of  gin  has  proved  fatal  to  an  adult.  On 
the  other  hand,  recovery  is  recorded  after  a  quart  of  gin  and  a  quart  of 
whisky  in  adults,  and  after  3  ozs.  of  rum  in  a  child  five  years  old. 

Treatment. 

The  one  great  indication  in  acute  poisoning  by  alcohol  is  to  get  rid  of 
the  poison.  The  stomach-pump  is  better  than  any  emetic.  The  use  of 
the  catheter  is  indicated  if  the  bladder  is  distended.  Often,  in  this  way, 
consciousness  may  be  immediately  restored.  The  cold  douche,  and  inject- 
ing water  into  the  ears  (Dr.  Ogston)  are  useful.  A  free  supply  of  fresh 
air  is  essential.  If  much  cerebral  congestion  is  present,  venesection  may 
be  tried,  although  Dr.  Ogston  does  not  consider  it,  as  a  rule,  necessary. 
If  the  patient  be  asphyxiated,  galvauism  maybe  used  with  advantage.  If 
the  stupor  be  intense,  ammonia  should  be  given.  If  the  patient  be  thirsty, 
there  is  nothing  better  to  give  for  drink  than  strong  coffee. 

Cases  of  chronic  poisoning  must  be  treated  on  general  principles,  the 
several  symptoms  being  met  as  they  arise. 

Post-mortem  Appearances. 

.  In  a  case  of  acute  poisoning,  the  stomach  will  appear  either  completely 
or  in  part  of  a  deep  cherry-red  color,  the  congestion  extending  usually 
both  into  the  gullet  and  into  the  intestines.  The  smell  of  alcohol  will  be 
perceived  if  death  be  rapid  and  the  quantity  taken  large.  The  mucous 
membrane  of  the  stomach  is  frequently  thickened  and  shrivelled.  Some- 
times the  brain  appears  perfectly  healthy,  except  that  there  may  be  serous 
effusion  under  the  arachnoid  and  into  the  ventricles.  At  other  times  it 
will  be  observed  to  be  considerably  congested,  and  if  apoplexy  has  been 
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the  cause  of  death,  extravasated  blood  will  be  found.  The  lungs  are  in- 
variably congested,  the  blood  in  the  heart  and  large  vessels  being  fluid  and 
of  a  dark  color.  Dr.  Voltolini  ("  Medical  Times  and  Gazette,"  May  1, 
1858,  p.  457)  states,  as  the  result  of  a  large  experience,  that  he  has  uni- 
formly found  in  alcohol  poisoning  the  pulmonary  and  aortic  valves  of  the 
heart  of  a  peculiar  cinnabar-red  color,  which  discoloration  cannot  be  re- 
moved by  wiping. 

The  post-mortem  appearances  in  chronic  cases  of  alcohol  poisoning  are 
"  the  gin-drinker's  liver,"  as  well  as  certain  morbid  changes  in  the  nervous 
centres,  the  respiratory  organs,  the  stomach,  the  heart,  and  the  kidneys. 

Tests. 

1.  (a)  Taste ;  (&)  Smell ;  (c)  Volatility. 

2.  It  burns  with  a  lambent  blue  flame,  which  does  not  blacken  a  piece 
of  white  porcelain  held  in  it,  and  does  not  leave  any  residue  when  the  com- 
bustion is  at  an  end. 

3.  If,  to  a  solution  containing  alcohol,  a  few  drops  of  a  solution  of  bi- 
chromate of  potash  and  sulphuric  acid  be  added,  and  heat  applied,  an 
emerald-green  colored  solution  is  produced,  and  a  peculiar  fruity  odor 
evolved  (.Aldehyd,  C,H40).  One  of  bichromate  to  300  of  acid  is  a  good 
strength. 

4.  Heat  the  alcohol  with  oxide  of  manganese  and  sulphuric  acid  in  a 
retort,  and  distil  into  a  well-cooled  receiver,  when  aldehyd  will  be  pro- 
duced (C2H40).  Set  the  distillate  aside  for  some  days,  when  it  will  be- 
come acid  to  litmus  from  the  production  of  acetic  acid  (C2H402),  the 
aldehyd  odor  having  disappeared.  Neutralize  the  acid  solution  with  car- 
bonate of  soda,  and  boil  so  as  to  get  rid  of  the  alcohol.  On  adding  to 
the  liquid  a  little  sulphuric  acid,  the  vinegar  odor  will  be  at  once  per- 
ceived. 

5.  If  it  be  a  weak  solution  of  alcohol  we  are  testing,  saturate  the  mix- 
ture with  potassic  carbonate,  when  the  alcohol  will  float  on  the  surface, 
the  salt  effecting  the  separation,  owing  to  its  perfect  solubility  in  water, 
but  its  perfect  insolubility  in  alcohol. 

Toxicological  Analysis. 

In  a  toxicological  investigation,  the  contents  of  the  stomach,  the  brain, 
the  blood,  and  the  secretions  must  be  specially  examined.  Note  first 
whether  alcohol  can  be  detected  in  these  by  the  smell. 

Neutralize  whatever  you  may  be  examining,  if  acid,  with  carbonate  of 
potash  ;  and  submit  the  whole  to  distillation,  using  a  Liebig's  condenser 
to  effect  perfect  condensation.  The  distillate  is  then  to  be  mixed  with  car- 
bonate of  potash  in  strong  excess,  and  the  supernatant  liquid  either  siphoned 
off  or  drawn  off  with  a  pipette.  This  process  should  be  repeated  several 
times,  and  when  the  alcohol  is  sufficiently  concentrated,  the  solution  is  to 
be  tested  with  bichromate  of  potash  and  sulphuric  acid,  in  the  manner 
already  described. 

Dr.  Taylor  recommends  conducting  the  vapor  from  the  flask  in  which 
the  materials  are  being  distilled,  into  a  glass  tube  containing  a  few  fibres 
of  asbestos  moistened  with  a  mixture  of  a  saturated  solution  of  bichro- 
mate of  potash  and  sulphuric  acid,  which  the  merest  trace  of  alcohol 
vapor  will  be  sufficient  to  turn  green. 

If  some  time  has  elapsed  between  death  and  the  exhibition  of  the  poison, 
no  trace  of  alcohol  may  be  discovered. 

Lastly,  it  must  be  remembered  that  alcohol  may  be  only  the  vehicle  in 
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which  some  other  and  more  active  poison  may  have  been  administered; 
therefore,  even  supposing  the  presence  of  the  spirit  to  be  clearly  proved, 
the  necessity  still  remains  for  the  further  examination  of  the  viscera  and 
of  the  contents  of  the  stomach  for  other  poisons. 

Cases  of  Poisoning  with  Alcohol. 

CASE  1.— "  Lancet,"  May  4,  1S39,  p.  231  (Dr.  Chowne).     Male :  set.  7.    Half  a  pint  of  gin. 

Symptoms. — Complete  insensibility  in  half  an  hour;  pupils  contracted  ;  no  delirium;  injection  of 
conjunctiva";  convulsions;  death. 

Result. — Death  in  sixty-seven  hours  and  a  half. 

Post-mortem. — No  particular  post-mortem  appearances,  except  that  all  parts  seemed  dry  ;  no  odor 
of  the  spirit  observable. 

CASE  2.—"  Lancet,"  May  18, 1839,  p.  314,  from  "Journal  de  Chimie,"  March,  1839.  Male :  set.  4. 
A  quantity  of  mixed  spirit  (about  Sij). 

Symptoms. —  Immediate  ami  profound  coma;  pupils  largely  dilated.  The  coma  began  to  disappear 
after  twelve  hours,  but  it  was  some  time  before  he  was  well. 

Result. — Recovery. 

CASE  3—  "Lancet,"  Oct.  26,  1839,  p.  166  (Dr.  G.  Bird).  Male:  adult.  8  ozs.  of  alcohol  50° 
above  proof. 

Symptoms. — Instantly  dropped  down  senseless;  skin  cold  ;  lips  blue;  almost  pulseless.  In  eleven 
hours  again  became  sensible  ;  went  to  work  the  following  day,  but  felt  heavy  for  sleep,  and  mistook 
objects.  After  three  weeks  further  bad  symptoms  set  in,  his  pupils  were  dilated,  and  he  was  slow  in 
answering  questions.    The  motions  were  pitchlike  in  appearance. 

Result. — Recovery. 

CASE  4.—"  Lancet,"  Oct.  26,  1839,  p.  166  (Mr.  Gregory  Smith).  Male :  set.  16.  Two-thirds  of  a  pint 
of  gin  at  a  draught. 

Symptom*. — Soon  became  insensible  ;  dilated  pupils  ;  pulseless.  After  thirteen  hours  recovered 
his  senses,  but  never  bad  good  health  afterwards. 

Result. — Recovery. 

CASE  5.—"  Lancet,"  May  9, 1S68,  p.  589.    Two  male  adults.     Drank  large  doses  of  rum. 

Symptoms. — Both  became  insensible;  faces  blue;  pupils  dilated  and  insensible  ;  stertorous  breath- 
ing. One  vomited,  the  other  did  not.  (Stomach-pump  used.)  The  man  that  vomited  recovered  in 
two  days,  the  other  man  died  in  six  hours.     . 

Result.- — Recovery.     Death  in  six  hours. 

CASE  6.— "Lancet,"  Jan.  27,  1855,  p.  89  (Mr.  Hawkes).  Male:  set.  22.  Lay  under  a  puncheon  of 
rum,  and  let  it  run  down  his  throat. 

Symptoms. — Collapse;  pupils  dilated  ;  intense  perspiration. 

Result. — Recovery. 

CASE  7.—"  Medical  Times  and  Gazette,"  Sept.  8,  1860,  p.  236  (Dr.  Rose).  Male:  set.  3.  A  quartern 
of  rum,  and  about  Sij  of  gin. 

Symptoms. — Insensibility  set  in  in  ten  minutes;  no  stertor;  pupils  immensely  contracted  ;  face 
flushed  ;  (emetics  were  given);  after  a  short  time  the  pupils  became  dilated  ;  convulsions  set  in  and 
death. 

Result. — Death  in  two  hours. 

Post-mortem. — Post-mortem  in  eighteen  hours.  Mucous  membrane  of  stomach  injected ;  lungs 
congested  ;  left  side  of  heart  full ;  blood  fluid  ;  brain  and  membranes  intensely  congested. 

CASE  8.—"  Lancet,"  September  8,  1860,  p.  238  (Dr.  Parkes).  Male :  set.  5.  Half  a  quartern  of 
rum  =  Siij. 

Symptoms. — Coma  in  one  hour  and  a  half;  face  flushed;  perspirations;  (stomach-pump  used  after 
five  hours). 

Result. — Recovery. 

CASE  9.— "British  Medical  Journal,"  Feb.  4,  1871,  p.  122  (Dr.  Lyons).  Male:  set.  19.  A  quart  of 
whisky. 

Symptoms. — Coma  for  twenty-four  hours  ;  afterwards  pulmonary  lesion  set  in. 

Result. — Recovery. 

CASE  10.— "British  Medical  Journal,"  Feb.  11,  1871,  p.  144  (Dr.  Elliston).     Male:  set.  35. 

Symptoms. — Became  quite  insensible;  pupils  contracted  (galvanism  used). 

Result. — Recovery. 

CASE  11.—"  Lancet,"  March  29,  1862  (Dr.  Wiltshire).  Male :  set.  65.  One  pint  and  a  half  of  mixed 
gin  and  brandy. 

Symptoms. — Coma  in  fifteen  minutes  ;  pupils  dilated  and  insensible  to  light ;  breathing  oppressed. 

Result. — Recovery. 

CASE  12.—"  Lancet,"  March  29,  1862  (Dr.  Wiltshire).  Male :  set.  26.  A  quart  of  gin  drank  during 
two  hours  and  a  half. 

Symptoms. — Insensibility  ;  pulselessness ;  pupils  contracted  ;  breathing  stertorous  ;  foaming  at 
mouth, 

Result. — Recovery. 
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AMYLIC  ALCOHOL  (C5H120). 

(Fusel  oil — Potato  spirit — Oil  of  grain.) 

(Sp.  gr.  0.817.     Boils  at  132.0°  C.) 

Amylic  alcohol  is  much  less  volatile  than  ordinary  alcohol ;  and  hence, 
in  the  distillation  of  brandy  from  potatoes,  or  barley,  or  rye,  it  does  not 
pass  over — at  any  rate  in  any  considerable  quantity — until  towards  the  end 
of  the  distillation. 

It  is  a  thin  oily  fluid,  having  an  exceedingly  unpleasant  odor  and  a 
burning  taste.  It  inflames  with  difficulty,  and  then  burns  with  a  blue 
flame.  It  is  not  acted  upon  by  air  under  ordinary  circumstances,  but  is 
oxidized  to  valeric  acid  (C5HI0O2)  when  warmed  and  dropped  on  platinum- 
black.  It  is  insoluble  to  a  great  extent  in  water,  on  which  it  floats.  It  is 
not  very  soluble  in  chloroform,  but  is  freely  so  in  alcohol  and  in  ether. 
Heated  with  a  moderate  quantity  of  sulphuric  acid,  it  does  not  produce 
ether  like  vinic  alcohol,  nor  is  olefiant  gas  produced  when  the  sulphuric 
acid  is  added  in  greater  quantity.  It  decomposes  chromic  acid  similarly 
to  alcohol,  ether,  and  wood  spirit. 

Its  action,  as  a  poison,  is  probably  most  energetic  when  the  vapor  is 
breathed  ;  hence  arises  the  paramount  necessity  of  good  ventilation  in 
places  where  spirit  is  being  distilled.  Its  action  on  the  respiratory  organs 
is  marked  by  an  extreme  irritation,  by  dyspeptic  symptoms,  and  by  giddi- 
ness. Given  internally,  Dr.  Furst,  of  Berlin,  found  that  2  drachms  would 
kill  a  rabbit  in  two  hours,  3  drachms  in  one  hour,  and  1  oz.  in  four  minutes. 
In  a  case  of  poisoning,  one  would  expect  to  detect  its  smell  without  diffi- 
culty in  the  breath. 

Tests. 

In  organic  mixtures,  fusel  oil  may  easily  be  separated  by  ether,  in  which 
it  is  soluble.     It  may  then  be  tested — 

1.  By  its  smell.  This  is  best  noticed  by  rubbing  a  little  upon  the  hands, 
and  hoiding  them  over  the  mouth  and  nostrils. 

2.  By  mixing  one  part  of  fusel  oil  with  two  parts  of  acetate  of  potash  and 
with  one  of  sulphuric  acid,  when  the  odor  of  the  essence  of  the  jargonelle 
pear  will  be  evolved  (acetate  of  oxide  of  amyl). 

3.  It  may  also  be  tested  by  mixing  it  with  bichromate  of  potash  and 
sulphuric  acid,  when  the  green  oxide  of  chromium  will  be  produced. 

METHYLIC  ALCOHOL  (CH40). 

(Wood  Spirit — Wood  Naphtha — Naphtha — Pyroxylic  Spirit.) 

(Sp.  gr.  0.82.     Boils  at  66.0°  C.) 

Methylic  alcohol  is  produced,  along  with  other  bodies,  by  the  destruc- 
tive distillation  of  wood,  but  never  as  yet  by  any  process  of  fermentation. 
When  wood  is  distilled,  a  quantity  of  tar  and  water  (containing  acetic 
acid  and  wood  spirits)  pass  over.  This  water,  after  being  neutralized  with 
lime,  is  again  distilled,  the  crude  naphtha,  together  with  a  little  water, 
coming  over  at  the  commencement  of  the  operation.  The  distillate  is 
then  partially  dried  by  distillation  over  quicklime.  The  body  thus  ob- 
tained is  that  usually  found  in  commerce.  To  prepare  from  this  pure 
methylic  alcohol,  it  must  be  mixed  with  a  strong  solution  of  caustic  soda, 
and  after  standing  for  some  time,  redistilled,  when  acetate  of  soda  will  be 
left  behind  in  the  retort.     The  distillate  should  be  then  again  distilled 
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with  3  or  4  per  cent,  of  sulphuric  acid,  volatile  bases  (such  as  ammonia) 
and  certain  impurities  of  the  wood  spirit  being  in  this  manner  retained. 

The  crude  "naphtha"  is  a  yellowish  liquid  having  an  unpleasant  smell 
and  a  burning  taste.  Pure  methylic  alcohol  is  perfectly  colorless.  Spirits 
of  wine  mixed  with  10  per  cent,  of  wood  spirit  constitutes  ordinary  "methy- 
lated spirits,"  which  possesses,  even  at  that  dilution,  the  characteristic 
smell  of  the  methylic  alcohol. 

Wood  naphtha  differs  from  coal  naphtha  in  mixing  with  water  freely.  It 
is  soluble  in  alcohol  and  in  ether  in  all  proportions.  Some  turbidity 
results  when  ordinary  wood  spirit  is  thus  diluted,  from  the  precipitation  of 
liquid  hydrocarbons.  The  vapor  is  inflammable,  burning  with  a  pale  flame. 
It  dissolves  potassium  and  sodium,  hydrogen  being  at  the  same  time  set 
free.  The  properties  of  methylic  alcohol  closely  resemble  vinic  alcohol. 
Hydrogen  acids  (such  as  HC1)  form  with  it  water  and  methyl  com- 
pounds, the  radical  methyl  (CH3)  being  substituted  for  the  hydrogen 
atom.  If  heated  with  four  times  its  weight  of  sulphuric  acid,  methylic 
ether  (C2H60)  and  water,  together  with  other  products,  are  formed. 

Wood  naphtha  dissolves  most  fatty  and  resinoid  bodies  readily,  and  for 
this  reason  is  largely  used  in  the  arts,  as  well  as  in  the  manufacture  of 
varnishes. 

Poisoning  by  methylic  alcohol  is  rare.  Dr.  Taylor  relates  a  fatal  case 
that  occurred  in  1864.  We  have,  however,  seen  several  cases  where  severe 
symptoms  have  been  produced  on  workmen,  in  manufactories  where  it  was 
largely  used,  from  the  contamination  of  the  atmosphere  of  the  workshop 
with  the  vapor.  The  symptoms  are  those  of  a  narcotic  poison.  The  post- 
mortem appearances  noticed  in  the  case  related  by  Dr.  Taylor  were  an 
inflamed  stomach  and  congested  lungs. 

The  remarks  we  have  made  on  the  treatment  of  poisoning  by  alcohol 
(page  436)  will  equally  apply  here. 

NITRITE  OF  AMYL  (C5HnN02). 

Nitrite  of  amyl  has  been  experimented  upon  by  Richardson  ("  British 
Medical  Journal,"  Sept.  26,  1863,  p.  356),  and  by  Amez-Droz  ("Archives 
de  Physiologie,"  No.  5,  1873,  p.  467).  Great  uneasiness,  increase  in  the 
rate  of  the  heart's  contractions,  much  flushing  of  the  face  from  dilata- 
tion of  the  bloodvessels,  and  irregular  respiration,  with  paralysis,  were 
produced  by  small  doses ;  whilst  convulsions,  the  involuntary  passing  of 
the  urine  aud  feces,  coma,  and  death  were  produced  when  the  doses  were 
large.  By  injecting  doses  of  7  to  10  grains  under  the  skin  of  rabbits, 
Hoffmann  found  that  the  quantity  of  urine  voided  during  the  twenty-four 
hours  was  double  what  was  normal,  and  contained  from  1  to  2.5  per  cent, 
of  sugar.  This  diabetic  condition  disappeared  in  from  twelve  to  thirty 
hours. 

AMYLENE  (C5H10). 

(Boils  at  35.0°  C.) 

Amylene  is  a  colorless  liquid,  having  an  unpleasant  odor.  The  vapor 
burns  with  a  bright,  smoky  flame. 

It  was  suggested  by  Dr.  Snow  as  an  anaesthetic.  It  is  said  not  to  produce 
complete  coma,  but  to  effect  a  perfect  insensibility  to  pain.  {See  "Medical 
Times  and  Gazette,"  April  4  and  18,  pp.  332  and  381.) 
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BENZOL— NITROBENZOL— ANILIN. 

BENZOL  (C6H6)  or  (C6H5H). 

(Hydride  of  Phenyl — Benzine — Benzine  Collas.) 

(Sp.  gr.  of  liquid  at  16.0°  C.  0.885.     Boils  at  82.0°  C.) 

(Freezes  at  4.45°  C.) 

Benzol  is  obtained  during  the  distillation  of  coal  naphtha.  It  is  a  color- 
less, offensive-smelling  liquid,  giving  off,  when  heated,  a  vapor  which 
burns  with  a  white  flame,  and  deposits  large  quantities  of  carbon.  The 
vapor  is  decomposed  when  passed  through  red-hot  tubes.  Benzol  is 
insoluble  in  water,  but  is  soluble  in  alcohol,  ether,  turpentine,  etc.  It 
freely  dissolves  strychnia,  fatty  matters,  caoutchouc,  gutta  percha,  cam- 
phor, etc.,  in  the  cold  ;  and  sulphur,  phosphorus,  and  iodine  when  heated. 

Benzol  is  an  active  poison.  Severe  narcotic  effects,  accompanied  by 
nervous  symptoms,  have  been  noticed  when  the  vapor  has  been  inhaled. 
There  is  little  difficulty  in  detecting  it,  even  when  present  in  very  small 
quantity,  on  account  of  its  offensive  smell,  whilst  its  insolubility  in  water, 
its  inflammability,  and  the  peculiarity  of  the  flame,  afford  additional  tests 
of  its  presence. 

Its  formation,  however,  into  nitrobenzol  and  anilin  at  once  supplies  us 
with  its  most  important  test.  Heat  a  few  drops  of  the  benzol  with  a  little 
fuming  nitric  acid  in  a  test-tube.  Dilute  freely  with  water,  when  nitro- 
benzol will  be  found  to  separate  in  the  form  of  oily  drops.  Dissolve  the 
nitrobenzol  thus  formed  in  ether,  and  decant  the  ethereal  solution.  Add 
to  this  a  mixture  of  equal  parts  of  hydrochloric  acid  and  alcohol  and  a 
few  fragments  of  granulated  zinc,  when  the  nitrobenzol  will  be  reduced, 
and  anilin  formed.  Potash  must  then  be  added  in  excess,  in  order  to 
liberate  the  anilin,  which  may  then  be  dissolved  out  of  the  mixture  by 
shaking  up  with  ether.  If  a  solution  of  chloride  of  lime  be  added  to  this 
ethereal  solution,  the  violet  tint  characteristic  of  anilin  will  either  directly 
or  in  a  very  short  time,  be  developed  (Miller).  (For  further  tests,  see 
page  445.) 

Poisoning  by  vapor  of  Benzol  and  other  Volatile  Hydrocarboyis. 

GASE  1.— "Lancet,"  March  10, 186G,  p.  255  (Dr.  Gull).  Male  :  set.  42.  Laborer  at  a  gas-tar  distil- 
lery poisoned  by  going  into  a  disused  tar-boiler  where  hydrocarbous  vapors  had  accumulated. 

Symptoms. — This  man  went  into  the  boiler  to  help  a  mate  who  had  fallen  down  insensible.  Delir- 
ium afterwards  came  on  ;  pupils  dilated ;  recovered  in  two  or  three  hours,  unconscious  of  what  had 
occurred. 

Result. — Recovery. 

NITROBENZOL  (C6H5N02). 

(Nitrobenzin — Artificial  Oil  of  Bitter  Almonds — Essence  of  Mirbane.) 

(Sp.  gr.  of  liquid  1.209.     Boils  at  220.0°  C.) 

This  is  prepared  by  adding  benzol  to  fuming  nitric  acid,  and  warming 
the  mixture,  when  1  of  the  hydrogen  of  the  benzol  is  replaced  by  1  of 
N02.  The  nitrobenzol  is  purified  by  first  washing  it  with  water  and  then 
with  a  weak  alkaline  solution. 

Nitrobenzol  is  a  pale  yellow-colored  liquid,  heavier  than  water,  having 
a  pungent  taste  and  a  strong  odor  of  bitter  almonds.     It  must  be  remem- 
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bered,  however,  that  it  has  not  the  same  composition  as  the  natural  oil. 
Nitrobenzol  gives  none  of  the  reactions  of  the  cyanides  or  hydrocyanic 
acid.  It  is  very  soluble  in  ether,  chloroform,  and  alcohol,  but  is  insoluble 
in  water.  It  is  very  combustible,  and  produces  a  greasy  stain  when 
allowed  to  fall  on  paper. 

Our  knowledge  of  this  and  of  anilin  poisoning  is  almost  entirely 
derived  from  the  researches  of  Dr.  Letheby  (Proc.  Royal  Society,  1863, 
No.  56,  p.  556). 

Symptoms. 

The  symptoms,  taken  either  in  a  liquid  or  vaporous  condition,  prove  it 
to  be  an  active  poison  of  a  peculiarly  insidious  nature.  Its  action,  for  the 
most  part,  is  that  of  a  powerful  narcotic,  whilst  it  produces  as  a  rule  but 
little  local  irritant  action  on  the  stomach  or  bowels.  The  vapor,  as  we 
have  said,  may  prove  injurious,  even  when  very  largely  diluted  with  air. 
It  is  stated  that  bad  effects  have  been  produced  by  the  use  of  soap  scented 
with  nitrobenzol  to  give  it  an  almond  odor,  especially  where  hot  water  has 
been  used  in  washing  ("Lancet,"  Feb.  1,  1862,  p.  135). 

The  cause  of  death  is  coma.  The  coma  may  be  almost  immediate  in  its 
appearance,  or  be  preceded,  as  it  most  often  is,  by  a  period  of  inaction.  It 
is  worth  noting  here  (the  smell  of  nitrobenzol  and  prussic  acid  being 
almost  identical)  that  a  latent  period  or  a  period  of  inaction  of  at  least 
two  hours  is  the  rule  of  nitrobenzol  poisoning;  whilst  with  prussic  acid 
the  advent  of  the  symptoms  is  almost  immediate.  This  period  of  inaction 
with  nitrobenzol  is  no  doubt  due  to  its  almost  perfect  insolubility  in  water, 
although  even  during  this  latent  period  a  grayish-blue  discoloration  of  the 
skin  has  been  recorded. 

The  first  symptoms  that  are  usually  observed  are  considerable  distress, 
headache,  aud  drowsiness.  These  will  be  followed  by  flushings  of  the  face, 
difficult  breathing,  cardiac  irregularity,  dilatation  of  the  pupils,  more  or 
less  complete  loss  of  voluntary  power,  and,  not  unfrequently,  convulsions. 
Often,  too,  the  person  on  attempting  to  walk,  rolls  about  as  if  drunk.  The 
smell  of  the  breath  will  form  in  this  matter  a  most  important  diagnostic 
sign.  Coma  may  come  on  slowly,  but  more  often  it  makes  its  appearance 
unexpectedly,  gradually  increasing  in  intensity,  death  usually  taking  place 
five  or  six  hours  from  the  first  commencement  of  the  symptoms.  It  may 
further  be  added,  that  when  once  coma  has  set  in  there  is  but  a  very  slight 
chance  of  any  means  being  successful  in  recovering  the  patient. 

It  is  scarcely  possible  for  nitrobenzol  to  be  administered  unknowingly, 
because  of  its  strong  persistent  odor,  and  the  great  discomfort  and  intense 
salivation  generally  induced  directly  it  touches  the  mouth.  The  smell  of 
the  poison,  too,  can  easily  be  detected,  and  this  will  infallibly  serve  to 
distinguish  the  symptoms  from  apoplexy,  the  only  thing  with  which  they 
are  very  likely  to  be  confounded. 

Treatment. 

In  this  there  must  be  no  delay.  The  stomach-pump  must  be  used  first 
of  all,  and  the  chances  are  good  if  it  be  used  at  once,  because  of  the  insolu- 
bility of  the  poison  aud  its  consequent  slow  absorption.  Cold  affusion  and 
ammonia  are  useful ;  aud  these,  with  stimulants  cautiously  but  freely 
administered,  aud  the  usual  restoratives,  must  be  persevered  in.  Transfu- 
sion of  blood  (2  to  3  ozs.)  is  recommended  in  bad  cases. 
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Post-mortem  Appearances. 

In  many  cases  a  distinct  color  will  be  noticed  on  the  skin,  or  at  least  on 
some  portions  of  it.  The  brain  is  always  found  to  be  congested  and  the 
ventricles  full  of  bloody  serum.  The  vessels  of  the  cord  are  also,  as  a  rule, 
congested.  The  blood  is  everywhere  black  and  thick,  but  fluid.  The 
cavities  of  the  heart  are  full  of  black  treacly  blood.  The  lungs  are  gener- 
ally dark-colored,  but  the  stomach  is  invariably  normal.  The  rigidity  is 
generally  well  marked  and  long  continued.  If  death  be  rapid,  probably 
the  smell  of  the  poison  in  the  stomach,  brain,  and  lungs  will  be  easily  per- 
ceived ;  but  if  death  be  delayed,  no  smell  of  nitrobenzol  may  be  detected, 
nor  will  analysis  be  able  to  prove  its  presence ;  but  auilin  (for  reasons  we 
shall  explain  further  on)  may  most  likely  be  found,  and  especially  in  the 
urine  and  brain.  For  these  reasons,  in  suspected  cases  of  nitrobenzol 
poisoning,  the  brain  and  urine  should  always  be  particularly  examined. 

Experiments  on  Animals. 

And  here  we  may  notice  Dr.  Letheby's  experiments  with  nitrobenzol  on 
animals.     The  effects  are  divisible  under  two  heads : 

1.  Where  the  poison  ivas  speedily  fatal. 

In  these  cases  the  nervous  symptoms  set  in  rapidly,  with  more  or  less 
complete  loss  of  voluntary  power.  Every  now  and  then  the  animals  had 
fits  of  an  epileptic  nature.  They  usually  lay  on  their  side,  and  Dr.  Letheby 
remarks  that  their  legs  continued  in  constant  motion  as  if  they  were  running. 
The  pupils  were  dilated,  the  breathing  difficult,  and  the  heart  irregular. 
Suddenly  coma  set  in,  and  lasted  till  death,  which  occurred  in  periods 
varying  from  twenty-five  minutes  to  twelve  hours  after  the  administration 
of  the  poison. 

2.  Where  considerable  time  elapsed  before  the  symptoms  set  in. 

For  some  hours,  and  even  for  some  days,  the  animals  walked  about  and 
took  their  food  as  usual.  Suddenly  they  would  fall  down  in  a  fit,  or  have 
an  attack  of  vomiting.  After  this,  paralysis  would  set  in,  although  perfect 
consciousness  might  be  retained.  This  state,  after  lasting  for  some  days, 
might  end  in  recovery,  or  else  death  result  from  exhaustion.  The  epileptic 
fit  in  these  cases  (the  first  serious  symptom)  generally  occurred  about  the 
second  day,  and  death  in  from  the  fourth  to  the  ninth. 

Temporary  salivation  in  all  cases  was  produced  when  the  poison  was 
administered.  Ewald  states  that  sugar  may  always  be  found  in  the  urine 
of  the  animals  ;  but  it  is  to  be  noted  that  many  other  things,  such  as  chlo- 
roform, chloral  hydrate,  and,  indeed,  all  medicines  affecting  respiration, 
produce  a  similar  result. 

The  appearances  after  death  were  tolerably  uniform,  and  did  not  vary 
materially  whether  death  was  slow  or  rapid.  The  turgid  state  of  the 
vessels  of  the  brain  and  of  the  membranes,  the  black  fluid  blood,  the  dis- 
tended gall-bladder,  and  withal,  the  natural  and  uninflamed  state  of  the 
stomach,  were  the  chief  things  noted.  The  smell  of  the  poison  in  the  stomach 
and  in  other  parts  could  only  be  discovered  when  death  took  place  within 
twenty-four  hours. 

The  following  is  a  tabular  statement  of  Dr.  Letheby's  experiments. 


4-U 


POISONING    BY    NITROBENZOL. 


Animal. 

Dose. 

Symptoms. 

Post-mortem. 

Cat. 

5ss.  at  1 

Some  discomfort;  frothed  at  mouth; 

Brain  congested  and  amelled 

P.M. 

sleep;  found  dead  in  the  morning. 

strongly  of  poison  ;  blood 
black  and  fluid;  stomach 
normal ;  nitrobenzol  and 
anil i  11  found  in  stomach. 

Small  Dog. 

5ss. 

In   one   hour  vomited    and    became 

No  odor  of  poison  :  stomach 

sleepy ;    next  morning    seemed   to 

normal;  a  trace  of  anilin, 

have  recovered,  and  ate  well  all  day; 

but  no  nitrobenzol  found 

the  following  morning  was   found 

in  stomach. 

insensible,  lyinsj  on  its  side,  its  legs 

in   constant  motion;  died  in  three 

days  from  exhaustion. 

Small  Dog. 

5j- 

Salivation;    in   thirty  minutes   there 

Nitrobenzol  found  in  stom- 

was trembling  in  the  limbs  ;  in  five 

ach      and      brain ;     post- 

hours convulsions;    in    six    hours 

mortem  as  before. 

coma ;    limbs    constantly    moving. 

Death  in  seven  hours. 

Dog. 

5ss. 

Salivation  ;  trembling  of  limbs  in  one 

Stomach   normal ;  no  trace 

hour  ;  soon  recovered,  and  remained 

of  poison  found. 

well  for  forty-five  hours,  when  pa- 

ralysis came  on  ;  lay  on  its  side  ;  legs 

in  constant  motion.    Death    from 

exhaustion  after  eight  days. 

Cat. 

5j. 

Salivation ;  in   two  minutes   nervous 

Post-mortem  as  before  ;  ni- 

symptoms set   in  ;  in   five   minutes 

trobenzol  found  in  every 

convulsions  and    coma.     Death   in 

part  of  the  body,  and  ani- 

twenty-five minutes. 

lin  in  the  stomach  ana 
brain. 

Large  Dog. 

m45. 

Salivation  ;  for  fifty-one  hours  seemed 
well,  and  then  had  a  convulsive  fit 
and  paralysis;  remained  paralyzed 
for  a  week,  and  recovered  gradually. 

Large  Dog. 

oj- 

Salivation;  vomited;  appeared   quite 

No  anilin    or    nitrobenzol 

well  for  nineteen  hours,  when  pa- 

found in  the  stomach. 

ralysis  set  in,  from  which  it  suffered 

so  severely  that  the  dog  had  to  be 

drowned  on  the  fifth  day. 

Dog. 

TT145. 

Salivation;  remained   well   for  three 
days,   when   paralysis    supervened, 
from  which  it  recovered. 

Anilin  found  in  the  urine. 

Small  Dog. 

5j. 

Symptoms  commenced  in  ten  minutes; 

Nitrobenzol   found    in     all 

in  thirty  minutes  it  seemed  to  be 

parts,  and  anilin    in    the 

drunk  ;  in  one  hour  it  had  lost  all 

stomach  and  brain. 

power.    Killed  at  the  end  of  twelve 

hours. 

Dog. 

TTUO. 

Paralysis  in  forty-two  hours;   up  to 

No  nitrobenzol,  but  a  little 

this  time  seemed  quite  well,    but 

anilin  found  in  the  brain 

then  suffered  great  pain.    Killed  in 

and  urine. 

seventy-one     hours     after     taking 

poison. 

The  results  of  these  experiments,  conducted  as  they  were  with  con- 
summate care  and  ability,  are  remarkable. 

First.  They  prove  that  a  poison  may  be  retained  in  the  system  for  days 
without  any  ill  effects.  We  had  almost  learnt  to  regard  the  stories  of  "  slow 
poisoning,"  and  of  poisons  remaining  for  a  short  time  inert,  but  able  after 
awhile  to  do  their  work,  as  the  fanciful  inventions  of  the  novel-writer  and 
the  marvellous-monger.  But  the  action  of  nitrobenzol  is  almost  unique. 
In  Dr.  Letheby's  own  words :  "  It  may  be  given  to-day,  and  if  the  dose  is 
not  too  large,  it  shall  not  manifest  its  action  until  to-morrow  or  the  day 
after  ;  and  it  shall  destroy  life  by  a  lingering  illness,  which  shall  not 
only  defy  the  skill  of  the  physician,  but  also  baffle  the  researches  of  the 
medical  jurist."  This,  we  need  not  say,  is  a  rare  toxicological  circum- 
stance. 

Secondly.  They  prove  that  the  poison  may  be  changed  into  an  entirely 
different  substance.  Nitrobenzol  in  the  system  becomes  anilin.  This 
change  is  a  reduction  process ;  that  is,  a  turning  out  of  oxygen  ;  a  passage 
from  C6H5N02  to  C6H.N.  This  reduction  of  nitrobenzol  can  be  effected 
both  by  its  contact  with  decomposing  organic  matter,  or,  in  other  words, 
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by  the  influence  of  dead  tissue,  as  well  as  by  the  living  process,  for  Dr. 
Letheby  has  proved  anilin  to  be  present  in  the  urine  discharged  from  the 
body  during  life. 

And  this  question  here  forces  itself  upon  us :  Are  not  the  poisoning 
effects  of  nitrobenzol  really  due  to  anilin,  or  to  put  the  same  question 
differently,  is  nitrobenzol  a  poison  at  all,  unless  it  becomes  changed  into 
anilin  ?  And  that  this  is  so,  is  confirmed  by  the  fact  that  the  symptoms 
of  anilin  poisoning  are  identical  with  those  of  nitrobenzol.  Dr.  Letheby 
has  clearly  shown  that  this  is  the  true  explanation  of  why  nitrobenzol 
may  remain  in  the  system  inert  and  powerless,  whilst  it  is  when  anilin  is 
formed  that  the  poisonous  symptoms  of  the  drug  ensue. 

But  there  is  a  more  remarkable  circumstance  that  Dr.  Letheby  has 
noticed,  and  that  is  the  capability  of  this  anilin,  formed  by  this  process  of 
reduction,  to  undergo  a  further  change  in  the  body,  and  to  become  a  new 
material'  by  a  process  of  oxidation.  The  exhibition  of  anilin  or  of  its 
salts,  is  invariably  accompanied  by  the  mauve  and  magenta  tint  of  the 
lips  and  face.  Dr.  Davies  and  Dr.  Fraser  have  given  cases  illustrative 
of  this  in  the  "  Medical  Times  and  Gazette  "  for  1862  (p.  239).  But  it  is 
to  be  particularly  noticed  that  whilst  this  reduction  change  is  an  internal 
change,  the  oxidation  change  is  a  surface  one. 

Tests. 

1.  Odor,  consisting  of  a  powerful  smell  of  bitter  almonds. 

2.  To  distinguish  nitrobenzol  from  essence  of  bitter  almonds,  add  to  a 
few  drops  of  the  nitrobenzol  on  a  white  plate  a  drop  of  sulphuric  acid.  • 
Essence  of  bitter  almonds  turns  a  rich  crimson  color,  with  a  yellow  border. 
No  change  is  produced  with  nitrobenzol. 

3.  The  conversion  of  nitrobenzol  into  anilin  may  be  effected  by  one  or 
other  of  the  following  processes  : 

(«)  By  saturating  an  alcoholic  solution  with  ammonia,  and  passing 

sulphuretted  hydrogen  through  it. 
(/S)  By  introducing  fragments  of  zinc  into  a  mixture  of  equal  parts 

of  nitrobenzol,  alcohol,  and  hydrochloric  acid, 
(/)  By  the  action  of  acetic  acid  and  metallic  iron  (Bechamp).      Vide 

Anilin. 

Toxicological  Analysis. 

In  conducting  a  medico-legal  investigation,  bruise  the  matters  to  be 
analyzed  in  a  mortar,  and  acidulate  them  with  a  little  sulphuric  acid. 
Distil  them  in  a  glass  retort,  saving  and  examining  the  several  portions  of 
the  distillate  from  time  to  time,  to  discover  if  possible  the  presence  of  any 
unchanged  nitrobenzol.  Now  treat  the  materials  in  the  retort  with  spirits 
of  wine,  which  will  dissolve  the  sulphate  of  anilin.  Filter.  Treat  the 
filtered  alcoholic  solution  with  an  excess  of  subacetate  of  lead,  to  get  rid 
of  gum  and  other  impurities,  and  again  filter.  Remove  any  lead  in  the 
filtrate  by  a  slight  excess  of  a  solution  of  sulphate  of  soda,  Filter ; 
evaporate  the  filtrate  nearly  to  dryness,  and  make  the  .solution  alkaline 
with  carbonate  of  soda.  Dissolve  the  anilin  out  by  shaking  with  ether. 
Add  sufficient  sulphuric  acid  to  render  the  ethereal  solution  acid,  and  then 
having  distilled  off  the  ether,  examiue  the  residue  for  sulphate  of  anilin. 

This  residue  must  be  tested  for  anilin  as  follows : 

(a)  Dissolve  the  residue  in  a  drop  of  dilute  sulphuric  acid  (1  to  1), 
and  place  the  mixture  on  a  piece  of  clean  platinum-foil.     Con- 
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nect  the  platinum  with  the  positive  pole  of  a  single  Grove's  cell, 
and  touch  the  solution  with  a  platinum  wire  connected  with  the 
negative  pole  of  the  battery.  Immediately  this  is  done  the  solu- 
tion will  become  of  a  bronze  color,  changing  to  blue  and  then  to 
purple.  In  this  way  the  jo'ooth  Part  °*  a  Sraln  cau  easily  be 
recognized. 

(jS)  The  color  reactions  can  also  be  produced  by  adding  a  trace  of 
peroxide  of  lead,  or  red  prussiate  of  potash,  or  peroxide  of  man- 
ganese to  the  acid  liquid  ;  but  the  results  are  not  nearly  so  deli- 
cate nor  are  they  so  easily  noted  as  with  those  produced  by  the 
galvanic  battery. 

(j)  If  sufficient  anilin  has  been  obtained  for  a  further  test,  add  to  the 
liquid  a  solution  of  chloride  of  lime,  when  a  mauve  color,  pass- 
ing rapidly  to  a  dirty  brown,  will  be  formed. 

As  regards  the  color  tests  it  is  to  be  remembered  there  is  some  simi- 
larity between  the  results  produced  by  anilin  and  those  produced  by  strych- 
nia. If,  however,  the  play  of  colors  in  the  two  cases  be  examined  side  by 
side,  they  will  be  seen  to  be  very  different.  And  further,  note  that  the 
salts  of  strychnia  are  very  bitter,  whilst  those  of  anilin  are  almost  taste- 
less. Organic  matter  and  too  much  ammonia  are  the  only  impediments 
of  any  importance  to  the  action  of  the  color  tests. 

Cases  of  Poisoning  by  Nitrobenzol. 

CASE  1.— "Aerzliches  Intelligenz-Blatt,"  Jan.  5,  1875  (Dr.  Bruglocber).  Male:  set.  40.  5v  taken 
.in  20  times  its  bulk  of  spirit  (a  part  at'2  a.m.,  and  the  rest  at  7  p.m.). 

Symptoms. — Apparent  intoxication,  afterwards  drowsiness,  and  finally  complete  insensibility.  At 
8.30  complete  paralysis  set  in  ;  skin  cyanotic,  and  the  lips  violet-blue;  foamed  at  the  mouth  ;  pupils 
moderately  dilated,  insensible  to  light ;  urine  and  feces  passed  involuntarily.  (Stomach-pump  and 
cold  affusion  used.) 

Result. — Recovery  in  three  days. 

CASK  2  — "Berliner  Klinische  Wochenschrift,"  Jan.  4,  1875  (Dr.  Ewald).  (1)  Female:  set.  21.  3j. 
/2)  Female  :  set.  18.    Siiss. 

Symptoms. — (1)  For  five  hours  remained  insensible;  cyanosis  well  marked. 

Remit. —  Recovery. 

Symptoms. — "2)  Twelve  hours  insensible;  cyanosis  ;  smell  of  poison  distinct  for  three  days  in  the 
breath  and  urine.    (Stomach-pump;  subcutaneous  injection  of  camphor.) 

Result. — Recovery. 

CASE  3.— "  Archiv.  der  Heilkunde,"  1871,  p.  320  (Bahrdt);  "Wiener  Medizin  Wocbensch.,"  No.  12, 
1875.    Male:  set.  20.     Drank  a  liquor  containing  nitrobenzol. 

Symptoms. — Vomiting;  soon  became  speechless,  from  which  state  he  never  recovered. 

Result. — Death  in  nine  hours. 

Posl-morlem. — Smell  of  poison  apparent  in  stomach,  brain,  and  heart;  all  organs  of  the  body  con- 
gested; lungs  very  red;  right  side  of  heart  full  of  dark  thin  venous  blood. 

CASE  4. — "  Vjhrsscbrift.,"  vol.  iv,  p.  327  (Dr.  Schenk).    Female:  set.  18.     Pregnant.    5ij. 

Symptoms. — No  effects  for  a  quarter  of  an  hour,  when  vomiting,  followed  by  giddiness  and  insensi- 
bility, came  on  ;  pupils  dilated  ;  cyanosis;  complete  coma  (venesection).  Pregnancy  uot  interfered 
with. 

Result. — Recovery. 

CASE  5.—"  London  Hospital  Reports,"  18G5  (Dr.  Letheby).    Male  :  at.  43.    The  vapor. 

Symptoms.— Symptoms  set  in  after  about  four  hours;  patient  seemed  as  if  drunk;  had  a  fit  after 
sis  hours. 

Result. — Death  in  nine  hours. 

Post-mortem. — Post-mortem  in  sixty  hours.  Surface  of  body  yellow,  the  color  being  partially  got 
rid  of  by  washing  with  water;  both  nitrobenzol  and  anilin  found  on  analysis. 

CASE  6.— "London  Hospital  Reports,"  1865  (Dr.  Letheby).  Male:  set.  17.  Sucked  a  little  nitro- 
benzol into  the  mouth  through  a  siphon,  but  immediately  spat  it  out. 

Symptoms. — Drowsiness  and  coma  came  on  in  one  hour  and  a  half;  vomiting  ;  convulsions  in  four 
hours. 

Result. — Death  in  nine  hours. 

Post-mortem. — Post  mortem  after  four  days.  Odor  of  nitrobenzol  well-marked;  anilin  and  nitro- 
benzol found  on  analysis. 
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CASE  7.—"  London  Hospital  Reports,"  18G5  (Dr.  George  Green,  Ramsey).  -  Male:  adult.  Not  more 
than  8  or  9  drops. 

Symptoms. — A  feeling  of  suffocation  and  confusion  carae  on  in  one  hour;  convulsions  in  three 
hours  and  a  half;  coma  in  six  hours.  (Cupping  was  attempted,  but  the  blood  was  so  thick  that  it 
would  not  run  ;  turpentine  enema.) 

Remit. — Death  in  fifteen  hours. 

Post-mortem. — Mauve  color  of  nails  well-marked;  blood  very  black. 

CASE  8.— "London  Hospital  Reports,"  1865  (Mr.  Barham,  Maidstone).  Male  :  a?t.  13.  Merely 
tasti  d  the  contents  of  a  bottle. 

Symptoms.— Symptoms  set  in  after  six  hours;  vomiting;  insensibility  in  seven  hours  and  a  half. 

Result. — Death  in  ten  hours  and  a  half. 

CASE  9.— "London  Hospital  Reports,"  1865  (Mr.  Barham,  Maidstone).  Female:  adult.  Tasted 
some  nitrobenzol  and  immediately  spat  it  out — said  to  have  swallowed  none. 

Symptoms. — Vomited  after  one  hour,  and  became  insensible.  After  recovery,  for  some  time,  the 
skin  of  the  face  and  chest  was  much  discolored. 

Result. — Recovery. 

ANILIN   (C6H7N). 

(Phenylamin.) 

(Boils  at  182°  C.     Sp.  gr.  of  liquid  1.028,  of  vapor  3.210.) 

Anilin  is  prepared  from  nitrobenzol.  The  reduction  is  usually  effected 
by  acetic  acid  and  metallic  iron  (Bechamp).  The  mixture  must  be  kept 
stirred,  considerable  heat  being  evolved.  The  anilin  and  its  acetate  is 
then  distilled  over.  The  acetate  is  decomposed  by  the  addition  of  an  alkali, 
and  the  mixture  purified  by  distillation.  There  are  several  other  ways  of 
preparing  it,  as  for  instance,  by  the  action  of  nascent  hydrogen. 

C6HN02   +   3H2  =  N.>      H     +    2  H20. 
(.     H. 


Nitrobenzol. 


Anilin. 


It  will  be  seen  from  the  above  formula  that  anilin  is  an  ammonia, 
where  1  of  hydrogen  is  replaced  by  1  of  the  compound  organic  radical 
phenyl  (C6H5),  and  hence  anilin  has  been  called  phenylamin. 

Anilin,  when  pure,  is  a  colorless  liquid,  but  the  commercial  samples 
will  generally  be  found  more  or  less  of  a  reddish-brown  color.  It  has  a 
burning  taste  and  an  unpleasant  odor.  It  is  neither  soluble'in  water  nor 
chloroform,  but  is  freely  soluble  in  alcohol,  ether,  and  wood  spirit.  It  pro- 
duces a  greasy  stain  if  allowed  to  fall  upon  paper,  but  the  stain  so  pro- 
duced rapidly  disappears.  When  exposed  to  the  air  it  quickly  absorbs 
oxygen,  a  resinoid  mass  being  formed.  The  vapor  is  combustible,  and 
burns  with  a  smoky  flame.  Anilin  is  a  true  base,  combining,  like  am- 
monia, with  acids,  but  it  does  not,  like  ammonia,  change  the  color  of  red 
litmus.  Nearly  all  its  salts  are  colorless,  crystallize  readily,  and  are  solu- 
ble in  water.     Substitution  products  are  formed  by  the  action  of  chlorine. 

Anilin  is  largely  used  in  the  preparation  of  the  numerous  colored  dyes, 
formed  by  acting  upon  it  with  various  oxidizing  reagents. 

Anilin  is  a  powerful  narcotic  poison,  whether  administered  in  vapor  or 
in  a  liquid  form.  We  have  no  fatal  case,  however,  recorded  from  liquid 
anilin  in  the  human  subject.  The  salts  appear  generally  to  be  almost 
inert,  as  much  as  406  grains  of  the  sulphate  having  been -given  to  a  patient 
at  the  London  Hospital  without  much  effect.  On  the  other  hand,  cases  are 
recorded  where  severe  symptoms  have  been  induced  by  the  external  appli- 
cation of  the  hydrochlorate  of  anilin  in  cases  of  psoriasis.  And  here  we 
may  notice  a  very  interesting  paper  by  our  colleague,  Dr.  Morell  Mac- 
kenzie ("  Medical  Times  and  Gazette,"  March  8,  1862,  p.  239),  recording 
a  series  of  cases  where  sulphate  of  anilin  was  given  in  large  doses  for 
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rheumatism  and  chorea,  hut  without  any  apparent  benefit.  Similar  fail- 
ures with  the  same  drug  are  also  recorded  by  Dr.  Skinner  ("Medical 
Times  and  Gazette,"  March  15,  1862,  p.  280). 


Symptoms. 

The  remarks  already  made  about  nitrobenzol,  apply  equally  to  anilin 
(p.  442).  Given  to  dogs  and  cats  in  doses  of  from  20  to  60  drops,  Dr. 
Lethehy  noted  a  rapid  loss  of  voluntary  power,  tonic  and  clonic  convul- 
sions, dilated  pupils,  difficult  breathing,  tumultuous  cardiac  action,  intense 
coma,  and  death  in  from  half  an  hour  to  thirty-two  hours  after  administra- 
tion. 

Post-mortem  Appearances. 

Those  described  under  nitrobenzol  (page  443)  are  equally  applicable 
here. 

Experiments  on  Animals. 

The  experiments  of  Dr.  Letheby,  and  of  others,  with  auilin  on  animals 
may  be  thus  tabulated  : 


Animal. 

Dose. 

Symptoms. 

Post-mortem. 

Small  Dog 

5j. 

Salivation    immediate;    vomiting    in 

Pupils  dilated;  brain  gorged 

(Letheby). 

one  hour  and  ten  minutes  ;  convul- 

with  black  blood;  abun- 

sions in  5J4  hours;    in  two   hours 

dance  of  anilin  found. 

could  not  stand,  and   became  quite 

powerless;  twitching  of    limbs;  in 

twenty-six  hours  became  insensible, 

and  in  fi-ve  hours  afterwards  died. 

Cat 

5ss. 

Great  distress   from   salivation  ;  nar- 

Post-mortem as  usual;  ani- 

(Letheby). 

cotism  in  five  minutes;  a  fit  in  ten 

lin     found    in    stomach, 

minutes,  and  afterwards  became  in- 

brain, liver,  aud  urine. 

sensible,  aud  died  comatose  in  four 

hours. 

Cat 

7T120. 

Salivation  ;  in  five  minutes  began  to 

Odor     of     anilin      strong. 

(Letheby). 

stagger,   and    had   a  fit;    in    eight 

Poison  discovered  easily 

minutes  became    insensible.    Died 

in  all  the  viscera. 

t 

in  thirty-eight  minutes. 

Rabbit 

Death  in  six  hours  and  a  quarter. 

(Selmchardt). 

Rabbit 

mioo. 

Death  in  four  hours. 

(Selmchardt). 

Dog 

5ss.  of 

Vomiting   in   two  hours  and    a  half; 

(Dr.  Tuinbulb. 

sulphate. 

paralysis  of  hind  legs;  in  five  hours 
the  symptoms  abated,  and  the  ani- 
mal recovered. 

Dr.  Kaenser  has  pointed  out  that  men  who  work  in  an  anilin  atmos- 
phere, often  suffer  from  a  bronchial  cough  and  from  ulcerations  about  the 
scrotum  aud  extremities.  The  anilin  dyes  have  been  credited  a  good 
deal  with  producing  a  skin  irritation  of  an  eczematous  character.  In  such 
cases  we  have  several  times  proved  that  the  materials  contained  a  consid- 
erable quantity  of  arsenic  acid  ("  Medical  Times  and  Gazette,"  Aug.  14, 
1869,  p.  203;  "British  Medical  Journal,"  May  3,  1873,  p.  424;  also  Feb. 
27,  1869,  p.  191  ;  aud  March  9,  1869,  p.  214).  A  case  is  recorded  of 
severe  poisoning  symptoms  being  induced  in  a  boy,  set.  13,  engaged  in 
working  with  magenta  powder,  used  in  lithographic  printing  ("  Medical 
Times  and  Gazette,"  Sept.  1,  1866,  p.  222).  We  need  scarcely  add  that 
anilin  dyes  should  under  no  circumstances  be  employed  for  confectionery 
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coloring.  We  have  seen  bad  results  from  the  use  of  magenta  in  coloring 
ices. 

For  the  treatment  (vide  Nitrobe'nzol,  page  442). 

Tests. 

1.  Its  odor;  a  peculiar  tarry  smell. 

2.  It  is  combustible  and  burns  with  a  smoky  flame. 

3.  It  turns  purple  and  ultimately  black  when  acted  upon  with  a  solu- 
tion of  chloride  of  lime. 

4.  It  precipitates  gold  in  a  metallic  form  from  a  solution  of  the  chlo- 
ride. 

5.  When  heated  with  corrosive  sublimate,  it  produces  a  rich  crimson 
dye. 

6.  The  nascent  oxygen  tests  are  by  far  the  most  delicate  (vide  Nitro- 
benzol,  page  445). 

In  a  medico-legal  investigation  the  process  detailed  at  length  under 
Poisoning  by  Nitrobenzol  is  to  be  adopted  (page  445). 

Cases  of  Poisoning  vrith  Anilin. 
ANILIN. 

CASE  1— "Medical  Times  and  Gazette,"  March  8, 1862,  p. 239  (Dr.  Mackenzie  and  Dr.  Letheby). 
Male:  set.  16.    Engaged  in  cleaning  the  inside  of  a  vat  used  for  anilin. 

■  Symptoms, — Suddenly  seized  with  giddiness,  and  seemed  as  if  intoxicated  ;  body  pale  and  cold  ; 
semi-sensible ;  lips  and  nails  of  a  deep  purple  color;  pulse  scarcely  perceptible;  vomiting;  breath 
smtlled  of  the  poison.  Recovered,  but  the  skin  was  blue  the  next  day,  and  the  breath  still  smelled 
of  anilin. 

Result. — Recovery. 

CASE  2.—"  Medical  Times  and  Gazette,"  June  7,  1862,  p.  583  (Mr.  Knaggs).  Male :  set.  39.  Engaged 
in  chemical  works.    The  patient  inhaled  fumes  of  anilin  from  a  broken  carboy  of  the  chemical. 

Symptoms. — Intense  perspiration  ;  giddiness  rapidly  set  in  ;  after  some  time  the  face  and  body  be- 
came of  a  livid  leaden  hue;  lips  bluish;  breathing  gasping;  no  convulsions;  quite  sensible;  soon 
recovered. 

Result. — Recovery. 

HYDROCHLORATE    OP  ANILIN. 

CASE  3.— "Medical  Times  and  Gazette,"  June  21, 1873,  p.  660  (M.  Lallier).  Male:  set.  49.  External 
application  for  psoriasis,  in  solution  diluted  to  one-tenth. 

Symptoms. — Vomiting  set  in  in  one  hour  and  a  half;  incontinence  of  urine;  no  diarrhoea;  cyanosis 
after  twenty-four  hours.  On  a  second  application,  there  was  great  drowsiness,  shivering,  and 
dyspnoea  ;  cyanosis  very  marked;  voice  almost  disappeared  ;  recovered  in  twenty-four  hours. 

Result. — Recovery. 

CASE  4.— "Medical  Times  and  Gazette,"  June  21,  1873,  p.  660  (M.  Lallier).  Male :  set.  68.  Exter- 
nal application  for  psoriasis,  solution  diluted  to  1-500. 

Symptoms. — Insensibility  and  cyanosis  in  four  hours. 

Result. — Recovery. 

CARBOLIC  ACID  (C6H5HO). 

Phenic  Acid — Hydrate  of  Phenyl — Phenol. 

(Sp.  gr.  of  liquid  1.065.     Boils  at  187.8°  C.     Fuses  at  35.0.) 

Carbolic  acid  is  prepared  from  coal-tar  oil  by  fractional  distillation  and 
subsequent  purification.  It  is  met  with  when  pure  in  perfectly  white  acicular 
crystals,  which  when  kept  for  some  time  exposed  to  the  light  assume  a 
reddish-magenta  tinge.  These  crystals  when  exposed  to  the  air  attract 
moisture  and  liquefy.  The  merest  trace  of  water  in  contact  with  them 
rapidly  effects  this  liquefaction  of  the  acid.  Carbolic  acid,  however,  is 
very  slightly  soluble  in  water,  but  is  freely  soluble  in  alcohol,  ether, 
glycerin,  and  glacial  acetic  acid.     It  has  a  burning  taste,  and  a  creasote 
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odor.  In  a  liquefied  form  there  is  a  close  resemblance  between  carbolic 
acid  (CgHgO)  and  creasote  (C8H,0O2),  a  wood-tar  product,  for  which  car- 
bolic acid  is  often  substituted.  Carbolic  acid,  however,  boils  at  187.8°  C, 
and  does  not  affect  a  ray  of  polarized  light,  whereas  creasote  dries  up  at  a 
temperature  of  100°  C.  Impure  or  crude  carbolic  acid  produces  a  jelly- 
like mass  when  shaken  up  with  collodion,  and  is  freely  soluble  in  a 
solution  of  potash,  whilst  creasote  is  unaffected  by  collodion  and  is  insolu- 
ble in  a  potash  solution.  It  is  a  powerful  antiseptic,  its  action  being  very 
energetic  in  destroying  the  lower  forms  of  organic  life.  When  employed 
in  fever  rooms,  it  is  best  to  mix  it  with  about  40  or  50  times  its  bulk  of 
water  and  thoroughly  saturate  a  quantity  of  sawdust  with  the  mixture, 
which  can  then  be  conveniently  placed  about  the  house  on  tea-trays.  In 
this  way  a  large  surface  may  be  freely  exposed  to  the  air.  On  account  of 
its  antiseptic  properties,  moreover,  it  is  frequently  applied  to  offensive 
sores.  Carbolic  acid  is  also  given  internally  with  great  advantage  in  some 
forms  of  gastric  irritation,  accompanied  with  vomiting.  It  is  not  a  cumu- 
lative poison,  for  it  is  as  rapidly  excreted  as  it  is  quickly  absorbed. 

Symptonis,  Dose,  etc. 

There  is  usually  immediate  vertigo  and  intoxication,  accompanied  by  an 
intense  burning  pain  from  mouth  to  stomach,  occasionally  with  vomiting 
of  frothy  mucus.  Vomiting,  however,  is  not  common.  The  mouth  is 
white  and  hardened  from  the  local  action  of  the  acid.  The  pupils  are  in- 
variably contracted.  The  pulse  will  be  found  rapid  and  intermittent;  the 
breathing  difficult,  jerky,  and  stertorous,  and  the  breath  smelling  strongly 
of  the  acid  ;  the  skin  cold  and  clammy;  and  any  urine  passed  (for  often 
there  is  complete  suppression),  dark-colored  and  smoky,  a  change  due  to 
the  oxidation  of  the  acid  in  the  kidneys.  After  a  time,  perfect  insensi- 
bility passing  into  intense  coma,  supervenes,  convulsions  being  a  rare  but 
an  occasional  symptom.  Death  may  be  rapid,  that  is,  within  an  hour,  from 
syncope ;  or  it  may  be  prolonged,  when  it  will  be  probably  due  to  apnoea. 
Cases,  moreover,  are  recorded  where  the  patient  for  a  time  seems  to  recover 
from  the  active  symptoms,  and  then  has  a  relapse  and  dies  suddenly. 
Paralysis,  too,  is  occasional.  The  records  of  cases  show  that  the  chauces 
of  recovery  after  a  poisonous  dose  has  been  taken  are  small.  Death 
usually  occurs  in  from  thirty  minutes  to  four  hours,  ten  minutes  being  the 
shortest  recorded  period,  and  sixty  hours  the  longest. 

Dangerous  symptoms  may  be  produced  by  doses  of  6  or  7  drops.  The 
deaths  on  record,  however,  have  generally  been  caused  by  doses  such  as  1 
or  2  ounces,  which  of  course  are  far  in  excess  of  what  is  needed  to  destroy 
life.  Its  external  application  as  well  as  its  use  as  an  injection  have 
proved  fatal  ("  British  Medical  Journal,"  Feb.  1868). 

Treatment 

The  treatment  must  consist  in  the  administration  of  emetics  of  mustard 
and  water,  or  of  sulphate  of  zinc.  Owing  to  the  insolubility  of  the  acid, 
a  good  deal  may  in  this  way  be  got  rid  of.  Albumen  (uncooked  eggs) 
should  be  given  ad  libitum,  and  collapse  be  treated  by  the  injection  of 
stimulants.  A  mixture  of  olive  and  castor  oils  with  magnesia  in  suspen- 
sion may  also  be  given  with  advantage  (see  "Medical  Times  and  Gazette," 
May  30, 1868,  p.  589).  Dr.  Hasemann  states  that  saccharate  of  lime  is  an 
antidote  to  the  poison  ("Medical  Times  and  Gazette,"  Dec.  9, 1871,  p.  707). 

Dr.  Sansom  advocates  the  use  of  the  stomach-pump.  There  is  this  to  be 
said  in  its  favor,  that  the  cases  are  usually  so  desperate  that  the  only  hope 
seems  to  consist  in  very  active  treatment.  Still,  we  feel  bound  to  insist  on 
the  necessity  of  more  than  ordinary  care  in  its  employment. 
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Post-mortem  Appearances. 

The  mouth  and  oesophagus  are  usually  white,  soft,  and  corroded,  but 
sometimes  hardened  and  shrivelled.  The  brain  is  generally  normal,  but 
occasionally  congested,  a  fluid  having  a  strong  smell  of  the  acid  being 
found  in  the  ventricles.  The  lungs  are  usually  gorged  with  blood.  The 
state  of  the  heart  varies.  Most  often  both  sides  have  been  found  empty ; 
occasionally  both  sides  are  full  of  dark  blood,  and  at  other  times  the  left 
side  only.  The  stomach  is  most  often  found  white,  contracted,  thickened, 
and  shrivelled  ;  but  sometimes  it  is  intensely  congested,  and  the  mucous 
membrane  destroyed  ;  whilst  occasionally  no  abnormal  change  is  noted. 
The  intestines  are  usually  more  or  less  thickened  and  congested.  The 
mouths  of  the  follicles  of  the  colon  are  said  to  be  often  abraded.  The 
bladder  is  generally  quite  or  very  nearly  empty,  any  urine  present  being 
of  a  dark  color.     The  blood  is  usually  more  or  less  fluid  and  dark-colored. 

Action  on  Animals. 

The  action  of  carbolic  acid  on  animals  is  curious.  Tetanic  convulsions, 
which  are  not  common  symptoms  in  man,  are  general  when  the  acid  is 
administered  to  animals.  Often  these  convulsions  are  followed  by  a  state 
of  paralysis  and  collapse.  Local  and  general  paralysis  results  when  the 
acid  is  injected  into  the  blood,  the  muscles  shrinking,  and  not  afterwards 
affected  by  galvanic  shocks.  Salivation  and  dilatation  of  the  pupils  are 
usual  (Salskowski  and  Hoppe-Seyler). 

Tests. 

1.  Odor;  this  is  the  most  delicate  of  all  tests. 

2.  It  does  not  redden  blue  litmus. 

3.  It  produces  a  transient  greasy  stain  on  paper. 

4.  It  coagulates  albumen. 

5.  A  splinter  of  wood  moistened  with  the  acid,  and  afterward  dipped 
into  nitric  or  hydrochloric  acid,  turns  of  a  greenish-blue  tint  when  dry. 

6.  If  the  acid  be  mixed  with  one-fourth  its  volume  of  liq.  ammonia?, 
and  a  trace  of  a  solution  of  a  hypochlorite  added,  and  the  mixture  gently 
warmed,  the  liquid  assumes  a  blue  color.  If  this  be  acidulated,  it  turns 
red  (Salskowski). 

7.  Bromine  ivater  produces  a  whitish-yellow  flocculent  precipitate.  If 
this  precipitate  be  treated  with  sodium  amalgam,  carbolic  acid  is  set  free 
(Landolt). 

Toxicological  Analysis. 

If,  in  conducting  a  medico-legal  examination,  no  smell  of  carbolic  acid 
can  be  detected,  no  other  tests  are  likely  to  be  of  any  avail.  The  distilla- 
tion of  the  organic  matters  mixed  with  dilute  sulphuric  acid  is  all  that  is 
necessary  for  the  recovery  of  the  acid.  In  examining  the  urine,  it  is  pref- 
erable to  distil  it  without  adding  any  sulphuric  acid,  as  it  is  stated  that 
sulphuric  acid  may  develop  phenol  from  its  action  on  some  bodies  exist- 
ing normally  in  urine. 

Cases  of  Poisoning  with-  Carbolic  Acid. 

CASE  1. — Husemann's  "  Jahresbericht,"  1872,  p.  523.    Adult.    One  or  two  tablespoon  fills. 

Result. — Death  in  fifty  minutes. 

CASE  2.— "Lancet,"  January  30,  1869,  p.  170  (Mr.  Anderson).  Male:  set.  64.  Suffering  from  frac- 
tured thigh.  3j  of  pure  acid  taken  by  mistake  for  medicine.  Taste  not  noticed  whilst  it  was  being 
swallowed. 

Symptoms. — Symptoms  set  in  after  ten  miuutes ;  mouth  whitened.  In  five  hours  there  was  great 
pain,  with  convulsive  twitchings;  pupils  contracted  ;  mind  clear.  After  eight  hours  seemed  a  little 
better,  and  in  twelve  hours  died. 

Result. — Death  in  twelve  hours. 
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CASE  3.—"  Lancet,"  March  20,  18fi9,  p.  395  (Mr.  Swain).    Female  :  set.  30.     Siss.  of  Impure  acid. 

Symptoms. — Drank  the  acid  without  noticing  its  taste.  Immediate  pain  ;  lips  and  tongue  became 
white;  insensibility  in  eight  minutes;  death  in  one  hour. 

Result . — Death  in  one  hour. 

Post-mortem. — Stomach  congested,  having  a  greenish  stain  ;  smell  of  acid  apparent  in  all  internal 
organs,  especially  in  the  liver,  spleen,  and  kidneys,  and  in  the  intestines  as  far  down  as  the  middle 
of  the  ileum. 

CASE  4.— "Lancet,"  Sept.  18,  1869,  p.  404  (Dr.  Barlow).    Male:  net. 60.    (?)  Probably  about  Sss. 

Result. — Death  in  ten  minutes. 

Post-mortem. — Mouth  white  and  hardened  ;  brain  normal;  heart  quite  empty ;  stomach  contracted  ; 
coats  thickened  ;  mucous  membrane  in  ridges,  which  were  white  on  the  summit,  but  pink  in  the 
furrows;  intestines  normal ;  bladder  empty. 

CASE  5.—"  Lancet,"  Jan.  4,  1S73,  p.  14  (Dr.  Way).     Female.    Less  than  Sviij. 

Symptoms. — Death,  without  a  struggle,  from  syncope. 

Result.— Death. 

Post-mortem. — All  internal  organs  smelted  of  carbolic  acid  ;  pyloric  orifice  of  stomach  thickened; 
the  stomach  and  fifty  inches  of  the  intestines  were  thickened  and  of  a  bluish-white  color. 

CASE  G.— "  Lancet,"  March  1,  1873,  p.  302  (Mr.  Brabant).     Female :  set.  44.     Sj  of  impure  acid. 

Symptoms. — Intense  dyspnoea;  coma. 

Result.— Dt at h  in  fifty  minutes. 

Post-mortem.— The  mucous  membrane  of  the  mouth,  stomach,  and  oesophagus  was  soft  and  white 
abore,  and  underneath  bright  red  ;  a  few  congested  patches  were  fouud  on  the  duodenum  only  i 
blood  fluid  ;  no  smell  of  the  acid  noticed  anywhere  but  in  the  stomach. 

CASE  7.—"  Lancet,"  June  7, 1873,  p.  821.    Female.    Used  as  an  injection  for  the  vagina. 

Symjitoms. — severe  symptoms. 

Result.— (1). 

CASE  8.—"  Lancet,"  June  21,  1873,  p.  876  (Dr.  Russell).  Female:  set.  7.  Sss.  of  acid  mixed  with 
water  and  glycerin. 

Symptoms. — Insensibility  in  ten  minutes;  pupils  contracted ;  coma. 

Result.— Death  in  one  hour  and  a  half. 

Post-mortem. — Bladder  contained  half  an  ounce  of  urine,  and  smelled  strongly  of  the  acid  ;  no  albu- 
men ;  no  peculiar  appearances  were  noticed  iu  the  mouth,  oesophagus,  stomach, or  two1  inches  of  duo- 
denum, but  the  small  intestines  for  three  feet  were  covered  with  a  white  eschar;  the  brain  was  con- 
gested, and  smelled  of  the  acid  ;  blood  fluid. 

CASE  9.—"  Lancet,"  Nov.  9,  1872  (Dr.  T'ayne).     Male :  set.  i]/2.    (?) 
Symptoms.— Convulsions;  frothing  at  mouth. 
Remit. — Recovery. 

CASE  10. — "  American  Practitioner,"  May,  1873  (Dr.  Cowling).  Female.  A  tablespoonful  of  pure 
acid  in  twice  its  bulk  of  water. 

Syinpliims.—ln  ten  minutes  there  was  insensibility ;  pupils  contracted  ;  mouth  and  throat  whitened. 
(Stomach-pump,  whisky,  and  oxygen  gas  were  used  !) 

Result.— Death  in  two  hours. 

CASE  11.— "British  Medical  Journal,"  Feb.  4,  1871,  p.  116  (Dr.  Ogston).  Male:  set.  47.  Sj — 3ij  of 
crude  acid. 

Symptoms. — Insensibility ;  stertorous  breathing  ;  pupils  very  contracted.  Became  after  a  time 
slightly  conscious.    Dark-colored  urine  passed. 

Result.— Death  in  thirteen  hours  and  a  half. 

Post-mortem.— Post-mortem  in  thirty-two  hours.  Mouth  smelled  of  the  poison  ;  membranes  of 
brain  congested,  and  serum  fouud  in  the  ventricles  which  smelled  of  the  poison  ;  mouth,  throat,  and 
gullet  white  and  sodden  ;  stomach  almost  normal,  but  covered  in  some  parts  with  hard,  reddish 
elevated  spots ;  intestines  natural;  both  sides  of  the  heart  were  full  of  dark,  clotted  blood  ;  blood 
everywhere  clotted. 

CASE  12.— Virchow  and  Hirsch's  "  Jahresber.  F.,"  1871,  vol.  i,  p.  337  (Dr.  Zimm).     Sj  of  crude  acid 
by  mistake  for  cognac. 
Result. — Death  iu  sixty  hours. 

CASE  13.— "British  Medical  Journal,"  Jan.  24,  1874,  p.  110  (Mr.  Stocks).  Female:  set.  39.  A  dose 
of  strong  impure  acid. 

Result. — Death  in  four  hours. 

Post-mortem. — Mucous  membrane  destroyed  both  in  the  mouth  and  in  the  upper  part  of  the  oesoph- 
agus; in  the  lower  part  it  was  of  a  whitish  color;  mucous  membrane  of  stomach  also  destroyed. 

CASE  14.— "Medical  Times  and  Gazette,"  April  15,  1871,  p.  423  (Messrs.  Jeffreys  and  Hainworth). 
Male  :  set.  65.    From  Sss.  to  Sj. 

Symptoms. — Insensibility  ;  pupils  contracted  ;  respiration  labored  and  irregular. 

Result. — Death  in  fifty  minutes. 

Post-mortem. — Mouth,  tongue,  and  oesophagus  white,  firm,  and  corrugated;  stomach  white  and 
shrivelled  ;  right  side  of  the  heart  empty  ;  the  left  side  containing  a  little  fluid  blood  ;  all  the  viscera 
congested  ;  the  arachnoid  appeared  opaque,  and  contained  a  quantity  of  fluid. 
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CASE  15.— "British  Medical  Journal,"  Feb.  10,  1872,  p.  169  (Mr.  Harley).  Male,  gj  taken  by 
mistake. 

Symptoms. — Soon  became  comatose. 

Result. — Death  in  four  hours  and  a  half. 

Post-mortem. — Tongue,  mouth,  and  fauces  appeared  white. 

CASE  16.— "British  Medical  Journal,"  Feb.  10,  1872,  p.  169  (Mr.  Harley).    Female.    gvss. 

Result. — Death  in  two  hours  and  a  half. 

CASE  17.—"  Medical  Times  and  Gazette,"  April  25,  1868,  p.  456  (Mr.  Sutton).  Female  :  set.  43.  gj 
of  the  crude  acid. 

Symptoms. — Insensibility  in  five  minutes ;  pupils  contracted  ;  respiration  stertorous. 

Result. — Death  in  one  hour  and  a  half. 

Post-mortem. — Interior  of  mouth  white;  tongue  dry;  mucous  membrane  of  stomach  brown,  dry,  and 
shrunken  ;  both  ventricles  of  the  heart  empty;  the  mucous  membrane  of  the  stomach  easily  peeled 
ofF  and  was  very  inflamed,  with  white  patches;  the  duodenum  in  a  similar  state:  brain  healthy. 

CASE  18.— "British  Medical  Journal,"  Feb.  15,  1873,  p.  167  (Dr.  Ferrier).  Male:  set.  7.  Quantity, 
probably  not  large. 

Symptoms.— Stupor;  stertorous  breathing;  contracted  pupils;  saliva  flowed  from  the  mouth. 

Result. — Death  in  eight  hours. 

Post-mortem. — Brain  normal;  sinuses  distended  with  dark  fluid  blood;  carbolic  acid  odor  in  the 
thorax  very  distinct;  lungs  congested;  heart  empty;  left  ventricle  very  contracted  ;  mucous  mem- 
brane of  the  mouth,  throat,  oesophagus,  and  stomach  white,  sodden,  and  corrugated  ;  smell  of  poison 
distinct  as  far  as  the  upper  part  of  the  jejunum;  kidneys  smelled  strongly  of  the  acid;  also  the 
urine,  but  it  contained  no  albumen. 

CASE  19.— "British  Medical  Journal,"  March  1,  1873,  p.  226  (Mr.  Hamilton).  Female:  set.  4%. 
Carbolic  acid  applied  to  a  wound. 

Symptoms. — Complete  coma. 

Result. — Death  in  three  hours  and  a  half. 

CASE  20.— "British  Medical  Journal,"  May  24,  1873,  p.  584  (Dr.  Hearder).   Male  :  set.  36.   About  gj. 

Symptoms. — In  five  minutes  there  was  intense  pain,  gasping  respiration,  and  attempts  to  vomit; 
then  succeeded  insensibility  ;  no  convulsions,  tetanus,  or  stertor,  but  paralysis  of  all  the  voluntary 
muscles. 

Result. — Death  in  thirty  minutes. 

Post-mortem. — Lips  and  chin  excoriated;  brain  healthy;  dura  mater  much  congested;  cavities  of 
the  heart  full  of  dark  fluid  blood;  mucous  membrane  of  oesophagus  white;  stomach  and  intestines 
softened. 

CASE  21.—"  British  Medical  Journal,"  May  31,  1873,  p.  611  (Dr.  Biddle).  Male  :  set.  72.  Sucked 
some  carbolic  acid  from  a  sponge. 

Symptoms. — Insensibility;  vomiting  not  produced. 

Result. — Death  in  four  hours. 

Post-mortem. — Brain  healthy;  membranes  much  congested;  pharynx  and  stomach  softened  and 
corroded  ;  the  odor  of  the  poison  was  traced  as  far  as  the  ccecum. 

FUMES    OP  CARBOLIC   ACID. 

CASE  22.—"  British  Medical  Journal,"  Nov.  23, 1872,  p.  579.    Male :  adult.    Exposed  to  the  fumes  of 
the  acid  for  three  hours. 
Symptoms. — Convulsions  ;  coma. 
Result. — Recovery. 

DISTILLED  TAR. 

CASE  23.—"  Medical  Times  and  Gazette,"  June  29,  1867,  p.  727  (Dr.  Watmough).    Male :  set.  71. 
Three-quarters  of  a  pint  taken  instead  of  beer. 
Symptoms.— Very  soon  afterwards  was  unable  to  stand ;  suffered  very  little  pain. 
Result. — Death  in  two  hours. 

Other  Cases  of  Poisoning  by  Carbolic  Acid  are  recorded  as  follows  : 

"  British  Medical  Journal,"  Feb.  8, 1873,  p.  151.    (Death.) 

Feb.  22,  1873,  p.  203.    CDeath.    Female  :  set.  40.) 
"Medical  Times  and  Gazette,"  June  20,  1874,  p.  679.    (Given  by  mistake.)     . 

"British  Medical  Journal,"  April  30, 1870,  p.  432.  (Poisoning  symptoms  from  absorbing  the  poison.) 
"  "  "        Oct.  26,  1872,  p.  472.    (Convulsions;  insensibility.    Recovery.) 

"  "  "        July  4,  1874,  p.  17. 

"  "       Oct.  8, 1870.    (Death  from  external  application.) 

"Pharmaceutical  Journal,"  July,  1872,  p.  75.     (Death  in  thirty  minutes.) 

"  Guy's  Hospital  Reports,"  1867,  p.  233.  (Death  in  twelve  hours  from  taking  two  teaspoonfuls  of 
the  acid,    JEt.  2.) 
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BISULPHIDE  OF  CARBON  (CS2). 

(Sp.  gr.  1.26.     Boils  at  45°  C.) 

Bisulphide  of  carbon  is  prepared  by  burniug  carbon  in  sulphur  vapor. 
It  is  insoluble  in  water,  and  freely  dissolves  phosphorus,  sulphur,  and 
caoutchouc.  It  burns  with  a  pale-blue  flame,  and  gives  off  at  ordinary 
temperatures  a  nauseous  offensive  vapor,  which  produces  injurious  effects 
on  the  general  health  of  the  workpeople  exposed  to  its  influence  ("  Chemi- 
cal News,"  May,  1863,  p.  216). 

Chronic  Poisoning. 

The  extensive  use  of  bisulphide  of  carbon  in  india-rubber  manufactories 
renders  the  subject  of  chronic  poisoning  by  the  vapor  of  considerable  im- 
portance from  a  hygienic  point  of  view.  The  principal  investigations  on 
the  subject  are  those  of  Delpech.  He  finds  that  it  causes  in  the  first  in- 
stance headache,  vertigo,  and  a  great  excitement  of  the  nervous  system. 
As  the  case  progresses  the  patient  talks  incessantly,  sings  constantly,  and 
laughs  or  weeps  immoderately.  This  state,  if  not  actively  dealt  with,  may 
proceed  even  to  complete  lunacy.  Dr.  Delpech  considers  that  the  only 
method  of  preventing  the  evil  is  by  erecting  between  the  workmen  and 
the  work-table  a  glass  screen  having  holes  in  it,  through  which  the  arms  of 
the  workmen  may  be  placed. 

Action  on  Animals. 

M.  Cloez  has  carefully  examined  the  effects  of  bisulphide  of  carbon  on 
animals.  Bats  and  rabbits  exposed  to  the  action  of  the  vapor,  after  a  few 
minutes  of  quietude,  rushed  about  with  great  violence.  Convulsions  then 
set  in,  after  which  they  fell  on  their  side,  breathing  slowly,  and  died 
usually  in  five  minutes  from  the  commencement  of  the  experiment.  The 
lungs  after  death  were  generally  congested,  but  there  was  no  lesion  of  the 
brain,  and  both  sides  of  the  heart  were  full  of  blood.  There  can  be  no 
difficulty  in  detecting  bisulphide  of  carbon  by  its  singularly  nauseous  odor, 
and  by  the  great  inflammability  of  its  vapor. 


CHLORAL  (TRICHLORACETYL),  (C2C13H0). 

HYDRATE  OF  CHLORAL  (G2C13H0,  H,0). 

BROMAL  (C2Br3HO). 

Chloral  is  produced  by  passing  dry  chlorine  through  absolute  alcohol 
(C2HfiO)  to  saturation,  whereby  the  alcohol  first  loses  2  atoms  of  hydrogen 
(C2H40  =  aldehyd)',  3  of  the  hydrogen  of  this  compound  being  after- 
wards replaced  by  3  of  chlorine  (C2C13H0  =  chloral).  Hydrochloric 
acid  is  liberated  and  chloral  is  found  in  solution.  Bromal  is  similarly 
prepared,  bromine  being  substituted  for  chlorine.  Rabuteau  considers  that 
he  has  prepared  a  corresponding  iodine  compound,  but  of  this  there  is 
some  doubt.  On  adding  to  the  chloral  solution  a  little  water,  the  hydrate 
is  thrown  down,  considerable  heat  being  given  out  at  the  same  time. 

Chloral  hydrate  is  a  white  crystalline  solid,  having  a  pleasant  odor  but 
an  unpleasant  taste.  By  heat  it  may  be  entirely  volatilized,  and  distilled 
unchanged.  It  is  soluble  in  water,  alcohol,  ether,  and  in  bisulphide  of 
carbon,  and  it  is  also  freely  dissolved  by  sulphuric  and  nitric  acids.  If  a 
trace  of  potash  be  added  to  a  boiling  solution  of  the  salt,  chloroform  and 
formic  acid  (formate  of  potash)  are  produced.     (100  parts  of  hydrate  of 
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chloral  will  yield  82  parts  of  chloroform.)  A  salt  of  copper  is  decom- 
posed by  it,  the  action  being  similar  to  that  of  grape-sugar,  whilst  a  salt 
of  silver  or  gold  is  reduced  when  boiled  with  it  and  potash. 

Symptoms,  Dose,  etc. 

Chloral  is  a  "hypnotic,"  that  is,  it  induces  normal  sleep ;  the  headache, 
nausea,  and  constipation  of  opium  narcotism  not  occurring  as  after  effects. 
The  pulse  and  breathing  are  not  affected. 

But  chloral  may  act  as  a  poison.  What  dose  is  poisonous  is  hard  to 
say.  Bad  symptoms  have  resulted  from  doses  of  7  and  9  grains.  Death 
has  followed  the  exhibition  of  30  grains,  whilst  150  and  180  grains 
("  Lancet,"  Nov.  26,  1870,  p.  742),  and  even  much  larger  quantities,  have 
been  taken  without  ill  effects.  These  facts  prove  the  necessity  of  care  when 
chloral  is  first  administered  to  a  patient.  But  more  than  this  ;  in  days 
when  ladies  take  chloral  of  their  own  accord  for  every  conceivable  ailment, 
and  when  young  ladies  are  known  "  to  regard  it  as  an  agreeable  restora- 
tive after  the  excitement  of  a  ball-room,"  it  is  necessary  clearly  to  bear  in 
mind  that  small  doses  with  some  may  prove  a  risk,  as  with  others  they 
may  be  a  benefit.  It  must  not  be  played  with  as  if  it  were  a  glass  of 
sherry. 

The  other  symptoms  that  have  been  noticed  in  cases  of  poisoning  are 
violent  cramps  in  the  legs,  and  extreme  lividity  of  the  face  and  hands. 
Convulsions  are  very  rare.  The  pupils  during  sleep  are  usually  contracted, 
but  to  no  marked  extent.  On  waking  they  dilate.  Often,  too,  a  scarlati- 
nal rash  more  or  less  general,  or  a  rash,  at  times  having  the  character  of 
purpura,  has  been  noticed.  The  patient,  too,  frequently  will  complain  of 
sharp  pains  in  the  head,  and  stinging  sensations  over  the  surface  of  the 
body.  A  slight  amount  of  stimulation  of  the  salivary  glands  is  not  in- 
frequent. Cases,  too,  are  on  record  showing  its  influence  on  cardiac  inner- 
vation ("  Lancet,"  April  8,  1871,  p.  474).  The  conjunctivae  often  appear 
very  red  and  the  lips  hard.  A  peculiar  falling  of  the  lower  jaw  has  been 
more  than  once  noticed. 

The  time  of  death  varies  from  one  hour  to  three  days. 

The  fatal  result  is  supposed  to  be  brought  about  by  the  alkaline  state  of 
the  blood  converting  the  chloral  into  chloroform  and  formic  acid,  and 
there  are  good  reasons  for  believing  this  view  to  be  correct. 

Treatment. 

Dr.  Bence  Jones  strongly  urges  strychnia  as  the  antidote  in  chloral 
poisoning  ("  Medical  Times  and  Gazette,"  Aug,  14,  1869,  p.  203).  We 
should  rather  recommend 

1.  To  get  rid  of  as  much  of  the  poison  as  you  can  from  the  stomach  by 
emetics  and  by  the  stomach-pump. 

2.  To  dilute  what  may  be  left  by  the  free  administration  of  tea,  coffee, 
or  weak  rum. 

3.  To  restore  the  respiration. 

If  the  case  be  very  severe,  transfusion  of  blood  may  be  needful. 

Post-mortem  Appearances. 

Considerable  congestion  of  the  cerebral  vessels  has  been  noticed  in  post- 
mortem examinations. 

Toxicological  Analysis. 

In  conducting  a  medico-legal  examination,  render  the  contents  of  the 
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stomach  alkaline  with  potash,  and  beat  the  mixture  in  a  retort  by  tbe 
aid  of  a  water-bath,  testing  the  vapors  for  chloroform  in  tbe  manner  de- 
scribed (page  459). 

The  physiological  action  of  bromal  hydrate  (C2Br3HO,  H.20),  (a  far  more 
energetic  drug  than  chloral  hydrate)  has  been  investigated  by  Rabuteau, 
Steinauer,  and  Dougall.  Three  grains,  these  experimenters  agree,  sub- 
cutaueously  injected,  will  kill  a  rabbit  in  one  to  two  hours.  The  symp- 
toms set  in  after  from  three  to  four  minutes,  and  consist  of  an  extraordi- 
narily profuse  secretion  from  the  mouth,  nose,  and  eyes,  together  with 
paralysis,  convulsions,  and  often  opisthotonos.  Chloral  hydrate,  it  may 
be  noted,  rarely  produces  convulsions,  and  does  not  produce  marked 
pupillary  contraction,  as  bromal  hydrate  is  found  to  do.  After  death  by 
bromal,  fluid  is  invariably  found  in  the  closed  sacs  of  the  body,  which  is 
not  the  case  with  chloral. 

(For  further  particulars,  Bee  "Edinburgh  Medical  Journal,"  July, 
1874.) 

Cases  of  Poisoning  with  Chloral  Hydrate. 

CASE  1— "Lancet,"  July  13,  1872,  p.  68  (Dr.  Diver).    Male  :  adult.    9  grains. 

Symptoms. — Soon  became  very  cold,  and  his  teeth  fixed.    Next  morning  had  a  pale  look. 

Result. — Recovery. 

CASE  2.—"  Lancet,"  July  13, 1872,  p.  68  (Dr.  Diver).    Female :  set.  68.    7%  grains. 

Symptoms. — In  two  hours  woke  up  in  a  semi-conscious  state,  and  after  a  time  had  epigastric  pains. 

Result. — Recovery. 

CASE  3.—"  Lancet,"  Dec.  7,  1872,  p.  826.  Male :  adult.  400  grains  taken  in  the  course  of  two 
days. 

Symptoms. — Found  dead  in  his  bed  in  the  morning. 

Result. — Death. 

CASE  4.— "Lancet,"  March  25,  1871,  p.  403  (Dr.  Fuller).  Male:  adult.  30  grains.  Patient  was 
suffering  from  bronchitis  and  anasarca. 

Symptoms. — Delirium  and  extreme  depression. 

A  second  dose  was  administered,  taking  care  that  no  alkaline  medicine  was  administered  pre- 
viously, but  the  same  symptoms  occurred. 

Result. — Recovery. 

CASE  5.— "Lancet,"  March  25,  1871,  p.  403  (Dr.  Fuller).    Female  :  set.  20.    30  grains. 

Symptoms. — Immediate  excitement ;  but  afterwards  fell  asleep.  In  the  morning  could  not  be 
roused,  and  was  pulseless,  and  sighing  heavily.  Stimulants  were  administered.  Consciousness 
never  returned,  and  the  patient  never  moved  after  going  to  sleep. 

Result. — Death  in  thirty-five  hours. 

CASE  6.— "Lancet,"  April  8,  1871,  p.  473  (Dr.  Crichton  Browne).  (1)  Female:  set.  69.  20  grains 
three  times  a  day.  (2)  Female:  set.  46.  15  grains  three  times  a  day.  (3)  Male:  set.  46.  30  grains 
every  night  for  ten  months. 

Symptoms. — (1)  Erythematous  blush  ;  bad  symptoms. 

Result. — Reci  iv  e  ry . 

Symptoms. — (2)  An  eruption  like  purpura. 

Result. — Death. 

Symptoms. — (3)  Vasomotor  paralysis  induced. 

CASE  7.— "Lancet,"  Feb.  18,  1871,  p.  226  (Dr.  Norris).  Female:  set.  46.  712  grains  taken  during 
nine  days,  the  last  260  being  taken  during  thirty-five  hours. 

Symptoms. — Vomiting. 

Result.— Death. 

Post-mortem.— All  tissues  very  firm,  brain  not  congested  ;  no  fluid  found  ia  the  ventricles;  stomach 
not  decomposed  ;  chloral  found,  mostly  in  the  liver  and  stomach. 

CASE  8— "Lancet,"  Sept.  30,  1871,  p.  466  (Dr.  Smith,  Maryland).  Several  cases  of  death  from 
chloral  taken  medicinally. 

Symptoms. — In  two  cases  the  symptoms  were  instantaneous,  and  in  one  after  three  hours. 

CASE  9.— "Medical  Times  and  Gazette,"  April  1, 1871,  p  367. 
Result. — Death. 

CASE  10.— "British  Medical  Journal,"  January  11,  1873,  p.  43  (Dr.  Thompson).    Female:  set.  27. 
180  grains. 
Symptoms. — Wild  delirium  after  two  hours,  but  ending  in  a  quiet  sleep  and  recovery. 
Result — Recovery. 
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CASE  11.— "British  Medical  Journal,"  Feb.  25,  1871,  p.  193  (Dr.  Hunt).  Male  :  set.  51.    Quantity  (?). 

Result. — Death. 

Post-mortem. — Post-mortem  in  fifty-four  hours.  Heart  normal  ;  lungs  healthy  ;  stomach  in  parts 
congested;  intestines  natural ;  membranes  of  the  brain  congested;  no  effusion  into  the  ventricles. 

CASE  12.—"  Medical  Times  and  Gazette,"  Dec.  12,  1874,  p.  672  (Mr.  Hulke).  Female :  set.  23.  4  ozs. 
of  syrup  of  chloral  hydrate. 

Symptoms. — Soon  became  insensible,  breathing  stertorous,  pupils  contracted  ;  breathing  at  last 
became  so  feeble  that  artificial  respiration  had  to  be  resorted  to  (stomach-pump  used,  and  coffee  in- 
jected).   In  forty  minutes  became  conscious.    Afterwards  became  insane. 

Result. — Recovery. 

CHLOROFORM  (CHC13). 

(Boils  at  60.16°  C.     Sp.  gr.  of  liquid  1.497,  and  of  vapor  4.2.) 

Chloroform  is  prepared  by  distilling  chlorinated  lime  with  spirits  of 
wine  diluted  with  16  times  its  bulk  of  water.  The  distillate  may  then 
be  purified  by  shaking  first  with  water,  and  afterwards  with  sulphuric 
acid,  by  which  means  various  hydrocarbons  will  be  got  rid  of.  The  acid 
must  be  then  neutralized  with  lime,  and  the  water  removed  by  desiccation 
with  chloride  of  calcium.  Wood  spirit,  oil  of  turpentine,  and  other  bodies 
may  also  be  made  to  yield  chloroform. 

Chloroform  is  a  colorless,  very  volatile  liquid,  having  an  apple  odor,  and 
a  pungent  taste.  Optically  it  is  highly  refractive.  It  inflames  with 
difficulty,  the  flame  being  green  and  smoky.  It  is  very  soluble  in  alcohol 
and  in  ether,  but  very  sparingly  so  in  water  (1  in  10,000).  It  freely 
dissolves  camphor,  wax,  resins,  caoutchouc,  sulphur,  phosphorus,  bromine, 
iodine,  and  some  of  the  alkaloids,  as  strychnia.  It  is  not  readily  attacked 
by  acids,  and  has  itself  no  action  on  metals  or  on  organic  matter.  By 
passing  the  vapor  through  a  red-hot  tube,  it  is  decomposed,  hydrochloric 
acid  being  formed  if  moisture  be  present. 

The  great  use  of  chloroform  is  as  an  anaesthetic.  Accidents  from  its  use 
are  comparatively  rare  (1  in  2500,  Dr.  Richardson),  although  sufficiently 
common  to  render  its  use,  in  our  opinion,  unjustifiable  in  ordinary  midwifery 
and  in  minor  operations.  There  are  certain  definite  rules  to  be  borne  in 
mind  in  its  administration. 

1.  It  should  be  avoided  in  patients  suffering  from  certain  cardiac  dis- 
eases. 

2.  It  should  be  given  upon  nearly  an  empty  stomach. 

3.  The  vapor  should  never  be  more  concentrated  than  1  part  in  100  of 
air. 

4.  It  should  never  be  administered  to  a  patient  in  a  sitting  posture. 

5.  During  its  administration  the  effects  should  be  carefully  watched  on 
(a)  The  pulse;  and 

(/?)  The  face.     If  the  lips  or  face  turn  blue,  its  administration  should 
be  at  once  discontinued. 

A  question  of  some  importance  to  the  medical  jurist  naturally  occurs 
here,  narneky ,  whether  chloroform  can  he  administered  for  improper  purposes. 
We  know,  however,  that  comparatively,  the  insensibility  from  chloroform 
vapor  is  only  slowly  induced.  It  would  be  difficult,  therefore,  to  admin- 
ister chloroform  to  persons  forcibly  and  against  their  will,  whilst,  of  course, 
the  stories  of  immediate  anaesthesia  produced  by  it  are  but  idle  fables. 
Still,  it  might  be  administered  to  persons  asleep  without  much  difficulty 
("Lancet,"  Oct.  5,  1872,  p.  514,  and  Oct.  12, 1872,  p.  549),  and  this  seems 
the  only  possible  condition  under  which  it  could  be  conveniently  used  for 
improper  purposes,  unless  considerable  force  was  employed  to  prevent  the 

30 
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person  struggling,  which,  under  ordinary  circumstances,  would  bean  almost 
insurmountable  difficulty  to  its  use. 

Tests  of  Purity. 

Note. — The  purity  of  chloroform  is  a  matter  of  great  importance.  It 
may  be  that  many  of  the  unfortunate  accidents  that  have  occurred  from 
it  are  due  to  impurities  in  the  drug.     Note 

1.  It  should  have  no  action  on  litmus-paper. 

2.  Mixed  with  white  of  egg  there  should  be  no  signs  of  coagulation. 

3.  There  should  be  no  precipitate  with  nitrate  of  silver. 

4.  There  should  be  no  blackening  when  shaken  up  with  sulphuric  acid. 

5.  It  should  be  perfectly  colorless.  (When  kept  for  some  time  exposed 
to  a  strong  light  it  undergoes  spontaneous  decomposition.) 

6.  It  should  give  off  no  chlorous  or  unpleasant  odor  when  a  few  drops 
are  put  on  the  hand  and  allowed  to  evaporate. 

Symptoms,  Dose,  etc. 

In  a  liquid  form,  chloroform  does  not  seem  to  exert  a  very  poisonous 
action.  Deep  coma,  dilated  pupils,  slow  pulse,  and  cold  skin,  are  the 
ordinary  symptoms.  Sometimes  there  is  vomiting.  Convulsious  or  de- 
lirium are  not  recorded.  A  drachm  is  said  to  have  proved  fatal  in  three 
hours  in  a  child  four  years  old.  Dr.  Collins  records  a  case  of  poisoning 
in  an  adult  by  about  1  oz.  in  eighteen  hours. 

The  action  of  chloroform  vapor  is  more  important  than  that  of  the  liquid. 
Five  distinct  effects  are  detailed  by  Druitt  in  the  order  of  their  appear- 
ance:  1.  Exhilaration;  2.  Droiosiness ;  3.  Profound  sleep  with  contracted 
pupils;  4.  Perfect  insensibility ;  5.  Coma,  with  slow  breathing  and  dilated 
pupils.  The  causes  of  death  after  its  iuhalation  for  operations  are  various. 
It  may  be  due  to  the  shock  of  the  operation,  or  to  the  chloroform  being 
administered  in  too  concentrated  a  form.  Impurities  in  the  chloroform, 
or  want  of  due  care  in  its  administration,  may  account  for  some  cases,  and 
disease  of  the  brain  and  of  the  heart  for  others.  Still,  there  are  cases  of 
death  that  we  cannot  account  for,  some  where  the  quantity  breathed  has 
been  extraordinarily  small  (such  as  15  minims),  and  administered  with 
great  care,  and  others  where  its  exhibition  has  been  discontinued  some 
minutes  before  the  fatal  result. 

Treatment. 

When  the  liquid  has  been  taken,  the  stomach-pump  should  be  at  once 
used.  In  poisoning  by  the  vapor,  the  treatment  should  consist  in  the  cold 
douche,  fresh  air,  galvanism,  artificial  respiration,  and  in  the  application 
of  ammonia  to  the  nostrils.  It  is  advisable,  moreover,  to  see  that  the  tongue 
is  well  forward,  so  that  nothing  may  interfere  with  free  access  of  air  to 
the  lungs,  as  well  as  to  avoid  giving  liquids  until  the  patient  has  fairly 
recovered. 

Post-mortem  Appearances. 

Generally  all  the  cavities  of  the  heart  are  distended,  whilst  exceptionally 
the  left  side  is  empty.  The  countenance  is  livid  and  pale,  and  putrefac- 
tion is  usually  somewhat  slow. 

Toxicological  Analysis. 

In  a  medico-legal  examination,  first  endeavor  to  detect  the  odor  of  the 
poison.     Chloroform  is  not  so  strong-smelling  as  ether,  and  is  much  more 
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volatile.  It  is  more  readily  detected  in  the  lungs  than  in  any  of  the  other 
viscera.  It  must  not  be  supposed,  however,  that  analysis,  failing  to  prove 
the  presence  of  the  poison,  justifies  us  in  coming  to  the  conclusion  that 
death  was  not  caused  by  it,  inasmuch  as  its  absence  may  be  accounted  for 
by  two  circumstances,  (1)  its  ready  volatility,  and  (2)  its  conversion  in  the 
body  into  formic  acid. 

(a)  The  contents  of  the  stomach  and  the  tissues  should  be  placed  in 
a  flask  fitted  with  a  bent  hard  glass  tube,  dipping  under  a  so- 
lution of  nitrate  of  silver  (Fig.  41).  The  tube  should  then  be 
heated  in  the  centre  to  bright  redness,  after  which  heat  should 


Fig.  41. 


be  applied  to  the  flask  by  the  agency  of  a  water-bath.  If 
chloroform  vapor  be  present,  it  will  be  resolved,  as  soon  as  it 
comes  in  contact  with  the  hot  tube,  into  chlorine  and  hydro- 
chloric acid,  and  these  will  produce  a  precipitate  with  the  silver 
salt. 

(/?)  Test  for  an  acid  at  the  end  of  the  tube  with  litmus-paper. 

(/)  Hold  at  the  end  of  the  tube  a  piece  of  paper  moistened  with  starch 
and  iodide  of  potassium.  This  will  be  turned  blue  if  chloro- 
form be  present,  from  the  chlorine  setting  free  the  iodine,  and  its 
reaction  on  the  starch. 


Cases  of  Poisoning  with   Chloroform  (liquid). 

CASE  1.—"  Medical  Times  and  Gazette,"  May  10,  1862,  p.  478  (Dr.  Axel  Lamm).  Male :  set.  35. 
A  considerable  quantity. 

Symptoms. — Usual  symptoms.    Pupils  at  first  dilated.   Reaction  set  in,  and  soon  afterwards  he  died. 

Result. — Death  in  twelve  hours. 

Post-mortem. — Brain  congested ;  stomach  congested  towards  the  cardiac,  but  pale  towards  the  py- 
loric end;  mucous  membrane  of  intestines  paler  than  usual. 

CASE  2.—"  Medical  Times  and  Gazette,"  May  31,  1862,  p.  577.    Male:  83t.  50.     gij. 
Symptoms.- — Deep  coma;  breath  smelled   strongly  of  the  poison;  pupils  dilated,  and  insensible; 
pulse  slow,  and  the  surface  of  the  body  cold.    Remained  insensible  for  seven  hours. 
Result. — Recovery. 

CASE  3.— "Medical  Times  and  Gazette,"  Jan.  13,  1866,  p.  34  (Dr.  Collins).  Male:  set.  25.  About 
Sj.    (S.  G.  1486.) 

Symptoms.— -No  urine  passed ;  insensibility. 

Result. — Death  in  about  eighteen  hours. 

Post-mortem.— Brain  natural,  but  the  membranes  congested  ;  heart  large  and  soft— the  left  cavities 
empty,  the  right  side  full  of  dark  coagulated  blood;  lungs  congested;  stomach  empty,  contracted, 
and  inflamed  towards  the  cardiac  end.    There  was  no  smell  of  the  poison. 
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CASE  4.— "Medical  Times  and  Gazette,"  Nov.  5,  1864,  p. 507.  Male:  set.  27.  12>4  drachms  taken 
internally. 

Symptoms.— Vomiting ;  speedy  and  complete  insensibility ;  pupils  very  dilated.  For  three  hours 
the  ease  looked  hopeless,  but  during  the  fourth  hour  the  pulse  rallied,  aud  he  soon  recovered.  There 
were  no  convulsions  or  delirium. 

Result. — Recovery. 

CASE  5.—"  Medical  Times  and  Gazette,"  Oct.  10,  1863,  p.  378  (Dr.  Woodman).  Male:  set.  72.  Olive 
oil  and  chloroform — about  3ss.  of  each. 

Syuijiluiiis.— Soon  became  excited,  then  insensible ;  pupils  contracted. 

Result. — Recovery. 

OIL  OF  DIPPEL. 

(Oil  of  Hartshorn.) 

This  is  an  oil  produced  as  a  product  of  the  distillation  of  animal 
matters,  such  as  bones,  blood,  etc. 

When  respired  it  produces  narcotic  symptoms,  the  vapor  being  intensely- 
offensive,  and  very  irritating  to  the  eyes.  It  acts  as  a  violent  poison  when 
swallowed. 

Cases  of  Poisoning  with  Oil  of  Dippel. 

CASE  1.— Chaussier's  "Toxicologic,"  p.  395.    (?)  adult.    A  teaspoonful. 
Result. — Death  immediate. 

CASE  2.— "Dictionnaire  de  Science  Medicale,"  vol.xxi,  p. 605  (Christison).    Female:  adult.    Siss. 
After  taking  it  drowned  herself. 

ETHER    (C4H10O). 

(Boils  at  35.6°  C. :  sp.  gr.  of  liquid  at  15.5°  C.  =  0.736.) 

Preparation  and  Properties. 

Ether  is  usually  prepared  by  acting  on  alcohol  with  strong  sulphuric 
acid.     Two  reactions  are  said  to  take  place. 

1.  Water  and  sulphethylic  acid  are  formed — 

C2H60  +  H2S04  =  H20  +  C2H6S04. 

Alcohol.      Sulphuric  Acid.      Water.    Sulphethylic  Acid. 

2.  This  sulphethylic  acid  reacts  on  the  excess  of  alcohol,  forming  ether 
and  sulphuric  acid — 

C2H60     +    C2H6S04    =    C4H10O     +     H2SO, 

Alcohol.  Sulphethylic  Acid.  Ether.  Sulphuric  Acid. 

It  will  be  noticed  that  the  sulphuric  acid  being  reformed,  a  small 
quantity  of  the  acid  should  theoretically  convert  an  unlimited  quantity  of 
alcohol  into  ether.  As  a  matter  of  fact,  however,  the  power  of  the  acid  is 
limited,  owing  to  the  occurrence  of  secondary  reactions  aud  its  contamina- 
tion with  the  impurities  of  the  alcohol. 

The  ether  is  collected  by  suitable  condensers.  The  water  which  comes 
over  with  it  separates  spontaneously.  The  sulphurous  acid  present  in  the 
ether  is  removed  by  washing  with  caustic  soda,  and  the  alcohol  by  wash- 
ing in  salt  water,  in  which  alcohol  is  more  soluble  than  ether.  The  washed 
ether  is  once  more  distilled  with  solid  chloride  of  calcium  and  caustic 
lime. 

Ether  is  a  colorless,  mobile,  highly  refractive  liquid,  having  a  warm 
taste,  and  an  agreeable  "  ethereal "  smell.     From  the  rapidity  with  which 
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it  evaporates,  it  produces  great  cold,  and  consequent  local  anaesthesia  when 
applied  to  the  skin.  This  is  the  principle  of  the  ether  spray  of  Dr. 
Richardson. 

It  catches  fire  easily,  burning  with  a  white  luminous  flame.  The  ether 
vapor  is  about  two  and  a  half  times  heavier  than  air. 

Water  dissolves  about  one-tenth  its  bulk  of  ether.  It  is  very  soluble  in 
alcohol,  whilst  it  dissolves  fatty  bodies,  oils,  and  resins  freely.  Phosphorus, 
iodine,  and  sulphur  are  also  soluble  in  it.  Metallic  salts  are  generally  less 
soluble  in  ether  than  in  alcohol.     It  dissolves  corrosive  sublimate  freely. 

Nitrous  ether  (C2H.N02),  (sweet  spirit  of  nitre)  is  made  by  distilling 
alcohol  and  sulphuric  acid  in  the  presence  of  nitric  acid  and  copper.  The 
copper  serves  to  reduce  the  nitric  to  the  nitrous  radical. 

Symptoms. 

When  the  vapor  of  ether  is  inhaled  in  sufficient  quantity,  complete 
ansesthesia  results,  the  patient  passing  throughthe  stage  of  exhilaration. 

The  inhalation  of  a  given  quantity  of  the  vapor  of  ether  produces  far 
more  severe  results  than  when  a  similar  quantity  is  swallowed.  The 
symptoms  of  inhalation  may  be  described  under  three  stages — 

1st.  The  face  becomes  flushed,  and  there  is  considerable  excitement,  with 
hastened  circulation  and  respiration. 

2d.  Stupor  succeeds ;  the  breathing  becomes  labored,  the  lips  turn  blue, 
there  is  general  lividity  of  the  surface  of  the  body,  and  the  pupils  are 
widely  dilated. 

At  this  stage  the  patient  can  be  easily  revived. 

3d.  If  the  administration  be  continued,  perfect  ansesthesia  results,  ac- 
companied at  times  with  extreme  excitement.  If  the  administration  be 
prolonged  after  this,  it  causes  death. 

The  effects  produced  by  ether  in  the  liquid  form  require  further  inves- 
tigation. There  are  no  cases  on  record  of  poisoning  by  it  in  the  human 
subject.  Orfila  found  that  half  an  ounce  introduced  and  secured  in  the 
stomach  of  a  dog  produced  insensibility  in  sixteen  minutes,  and  death 
after  three  hours.  The  action  of  all  the  ethers  is  undoubtedly  far  more 
energetic  than  that  of  the  alcohols.  Christison  relates  a  case  of  death 
from  the  vapor,  the  air  of  a  room  becoming  loaded  during  the  night  by 
the  breaking  of  a  three-gallon  jar  full  of  ether.  The  countenance  at  the 
post-mortem  appeared  composed,  the  lining  membrane  of  the  stomach  red, 
and  the  lungs  gorged.  So  far  as  our  knowledge  of  the  symptoms  extends, 
they  are  very  similar  to  those  of  alcohol  but  more  severe,  although  more 
transient.  It  would  seem  also  that  pei'sons  can  very  easily  become  habit- 
uated to  its  use. 

■  The  remarks  on  treatment  in  alcohol  poisoning  (p.  436)  equally  apply 
here.  Fresh  air,  cold  douche,  artificial  respiration,  and  galvanism  must  be 
used  without  delay. 

Tests. 

1.  Its  odor. 

2.  Its  inflammability  (the  products  being  H20  and  COj). 

3.  Its  almost  perfect  insolubility  in  water,  and  upon  which  it  floats. 

In  a  medico-legal  investigation  the  contents  of  the  stomach  must  be 
distilled  as  directed  in  alcohol  poisoning  (p.  437).  Of  course  if  any 
delay  occurs  in  the  examination  there  will  be  but  little  hopes  of  a  success- 
ful analysis. 
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KREASOTE  (C8H10O2)  AND  OIL  OF  TAR. 
(Creasote.     Creasol.) 

Oil  of  tar  owes  its  properties  entirely  to  the  kreasote  that  it  contains. 
Kreasote  is  obtained  during  the  destructive  distillation  of  wood.  In  com- 
merce carbolic  acid  is  often  substituted  for  it  (vide  p.  450)  being  very 
similar  both  in  odor  and  taste.  It  is  entirely  volatile  at  100°  C,  and,  like 
carbolic  acid,  possesses  great  preservative  and  antiseptic  powers.  Twenty- 
five  to  forty  drops  injected  into  the  jugular  vein  of  a  dog  killed  it  in  a  few 
seconds.  Thirty  drops  killed  a  rabbit  in  a  minute.  The  same  quantity 
given  to  a  dog  produced  convulsions  and  coma,  but  it  recovered  (Dr.  Cor- 
mack).  Dr.  Pereira  ("  Elements  of  Mat.  Med.")  refers  to  a  case  of  two 
drachms  having  been  swallowed,  death  resulting  in  thirty-six  hours. 

In  the  human  subject  the  effects  are  those  of  an  irritant  poison.  Its 
peculiar  odor  is  at  all  times  its  most  characteristic  property. 

The  administration  of  albumen,  of  oleaginous  and  mucilaginous  drinks, 
with  artificial  respiration  if  necessary,  constitutes  the  treatment  to  be 
adopted.  Inflammatory  symptoms  must  be  met  by  usual  antiphlogistic 
measures. 

Cases  of  Poisoning  by  Oil  of  Tar  and  Kreasote. 

CASE  1. — Pereira's  "Materia  Medica,"  1842,  vol.  is7,  p.  419.    5ij. 

Result. — Death  in  thirty-six  hours. 

CASE  2.— "Lancet,"  1832-33,  vol.  ii,  p.  598.    Male.    Siv  of  oil  of  tar  taken  by  mistake  for  spirits. 

Result. — Recovery  ;  able  to  resume  his  work  the  next  day. 

CASE  3.—"  Lancet,"  1833-34,  vol.  i,  p.  902.    Male  :  set.  18.    Two  or  three  draughts.    Quantity  (?). 
Symplons. — Symptoms  set  in  very  soon. 
Result. — Death  in  twenty-four  hours. 

Post-mortem. — Stomach,  intestines,  and  brain  natural  ;  lungs  gorged  with  blood  of  a  tarry  color  and 
odor. 

BICHLORIDE  OF  METHYLENE  (CH2C12). 

This  was  suggested  by  Richardson  as  an  anaesthetic  in  the  place  of 
chloroform. 

The  liquid  is  heavier  than  water,  and  but  very  slightly  soluble  in  it. 
It  is  not  inflammable. 

Insensibility  is  more  rapidly  produced  and  recovery  more  rapidly 
effected  by  it  than  by  chloroform.  As  a  rule  complete  anaesthesia  results 
after  about  two  minutes'  application,  and  recovery  in  about  three.  Mr. 
Morgan  ("Lancet,"  May  11,  1872,  p.  671)  states  that  he  has  never  lost  a 
case,  although  he  has  administered  it  about  1800  times. 

Cases  of  Poisoning  with   the    Vapor  of  Bichloride   of  Methylene. 

CASE  1. — "Pharmaceutical  Journal,"  1871,  p.  875.    Male:  set.  40.    Given  during  an  operation  on 
the  eye. 
Result. — Death  in  five  minutes. 
Post-mortem. — Congestion  of  lungs. 

CASE  2. — "  Pharmaceutical  Journal,"  1871,  p.  875.    Male.    Inhaled  5iss. 

Result. — Death  rapid. 

Post-mortem. — No  special  post-mortem  appearances. 

CASE  3.—"  Lancet,"  Oct.  23, 1869,  p.  582  (Mr.  Marshall).    Male  :  set.  39.     Siss.    The  man  was  sitting 
in  a  chair  during  the  time  of  administration,  and  preparing  for  an  operation. 
Symptoms. — Pupils  slightly  dilated;  no  stertor  or  lividity  of  countenance. 
Result. — Death. 

COAL  NAPHTHA. 

Naphtha  is  one  of  the  products  of  the  distillation  of  coal.  It  acts  as  a 
narcotic  poison.     It  is  insoluble  in   water,  and  floats  upon  it.     It  burns 
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with  a  smoky  flame.     Three  ounces  have  proved  fatal  in  three  hours,  and 
more  than  once  the  vapor  has  acted  injuriously. 

It  produces  first  of  all  intoxication  and  delirium,  followed  by  an  intense 
coma.  Stertorous  breathing,  a  cold  clammy  skin,  vomiting,  a  glassy  state 
of  the  eyes,  and  contracted  pupils,  with  loss  of  muscular  power,  are  symp- 
toms that  are  recorded.  We  may  notice  here  that  death  has  resulted 
from  drinking  a  wineglassful  of  petroleum,  and  that  severe  symptoms  have 
been  produced  from  the  ingestion  of  one  pint  of  paraffin  oil. 

Cases  of  Poisoning  with  Coal  Naphtha,  Petroleum,  and  Paraffin. 

CASE  1.—"  Lancet,"  Aug.  23, 1856,  p.  230.    Male  :  set.  12.     Siij  taken  by  mistake  for  beer. 

Symptoms. — Intoxication,  with  delirium  ;  afterwards  collapse  ;  stertorous  breathing;  cold  clammy 
skin;  vomiting,  by  which  about  one  ounce  was  ejected.  For  two  hours  he  appeared  better,  but  col- 
lapse, insensibility,  frothing  at  mouth,  came  on;  eyes  became  glassy  and  fixed,  pupils  contracted; 
loss  of  muscular  power;  no  convulsions  ;  could  not  swallow.    Death. 

ResuU. — Death  in  three  hours. 

Post-mortem. — The  smell  of  the  naphtha  was  noticed  at  the  post-mortem  on  the  fourth  day;  blood 
fluid;  right  side  of  the  heart  full,  and  the  leftside  empty;  lungs  pale;  stomach  not  inflamed; 
naphtha  was  found  in  the  contents  of  the  stomach. 

CASE  2.—"  Medical  Times  and  Gazette,"  July  20,  1861,  p.  71.    Male  :  set.  4.    A  drink. 
Symptoms. — Sleepiness,  passing  on  to  coma ;  vomiting,  and   contracted   pupils;  seemed  to  be  "in 
articulo  mortis,"  but  afterwards  recovered. 
Result. — Recovery. 

CASE  3.—"  Medical  Times  and  Gazette,"  Sept.  24,  1864,  p.  346. 
Result. — Death. 

CASE  4. — "British  Medical  Journal,"    November  4,  1871,  p.  525.    Female:  set.  40.    A  glass  of 
petroleum. 
Symptoms. — No  nausea  or  vomiting;  great  pain  in  the  stomach.    Death  on  the  twentieth  day. 
Result. — Death. 

CASE  5.— "Edinburgh  Medical  Journal,"  Nov.  1874,  p.  435  (Dr.  Gilruth).  Female:  adult.  One 
pint  of  paraffin  oil. 

Symptoms. — Burning  sensation  in  stomach  and  throat;  body  cold  ;  recovered  in  twenty-four  hours. 
(Emetics  given.) 

Result. — Recovery. 

NITROGLYCERIN  (C3H5(N02)303). 
(Glonoin — Blasting  Oil — Dynamite.) 

Nitroglycerin  is  an  oily,  heavy  liquid,  soluble  in  water  to  the  extent 
of  about  0.25  per  cent.,  and  exploding  violently  when  struck.  It  is  largely 
used  in  mining  operations,  under  the  name  of  "blasting  oil,"  and  "dy- 
namite." The  vapor,  which  is  far  more  powerful  in  its  effects  than  the 
liquid,  acts,  according  to  the  best  observers,  as  a  true  narcotic.  When 
swallowed  in  a  liquid  form,  as  it  has  been  several  times  in  Sweden,  nar- 
cotism was  also  the  chief  symptom  induced  ;  but  it  would  seem  from  these 
cases  that  a  very  considerable  quantity  is  necessary  to  prove  fatal.  De- 
lirium, nausea,  vomiting  and  paralysis  are  also  recorded  symptoms,  whilst 
congestion  of  the  brain  seems  the  special  post-mortem  appearance. 

Administered  to  frogs  by  the  mouth,  or  applied  even  to  the  unbroken 
skin,  it  causes  tetanic  convulsions,  then  paralysis  and  death. 

Administered  to  cats,  nitroglycerin  produces  very  similar  effects  to  those 
of  hydrocyanic  acid. 

Demme  describes  some  experiments  made  upon  himself,  and  upon 
patients  in  the  hospital  at  Berne,  with  a  solution  consisting  of  one-ninth 
part  by  weight  of  nitroglycerin  in  rectified  spirit.  He  considers  it  as 
energetic  a  poison  as  strychnia.  Ten  drops  of  this  solution  (1.1  grain) 
produced  a  smarting  pain  in  the  throat,  excessive  headache  and  vertigo, 
contractions  of  the  masseters  and  temporal  muscles  (slight  trismus),  and 
twitchings  of  certain  groups  of  the  muscles  of  the  limbs.    The  effects  passed 
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away  after  about  twenty  minutes.  Therapeutically  he  found  the  drug  of 
marked  efficacy  in  those  forms  of  partial  paralysis  in  which  strychnia  is 
usually  prescribed.  ("Schweitz  Zeitschrift,"  vol.  i,  p.  156 ;  "Schmidt's 
Jahrb","  vol.  cxvi,p.  174;  "New  Sydenham  Society's  Year  Book,"  1862, 
pp.  176  and  465;  and  1864,  p.  405;  "Deutsche  Klinik,"  1864,  p.  405.) 

To  recover  the  poison  from  organic  mixtures,  they  must  be  shaken  up 
with  chloroform,  ether,  or  benzol,  and  the  residue,  after  the  recovery  of 
the  ether,  or  other  solvent,  tried  on  a  frog. 

Cases  of  Poisoning  with  Nitroglycerin. 

CASE  1. — "Sydenham  Society:  Biennial  Retrospect,"  1867-68,  p.  452.  Male.  Some  gunpowder 
with  a  few  drops  (?)  of  nitroglycerin. 

Symptoms. — Nausea  and  vomiting ;  headache;  dizziness;  unconsciousness;  paralysis  set  in  after 
some  time. 

Result. — Recovery. 

CASE  2.— "Sydenham  Society:  Biennial  Retrospect,"  1867-68,  p.  453.  Female:  set.  13.  Drank 
some  nitroglycerin  from  a  flask. 

Result. — Death. 

CASE  3.— "Sydenham  Society:  Biennial  Betrospect,"  1867-68,  p.  453.    Male:  adult.    A  drink. 

Symptoms. — Became  blue  in  the  face,  and  insensible  after  one  hour.    Delirium. 

Result.- — Death  in  six  hours. 

Post-mortem. — Brain  congested,  lungs  cedematous. 

CASE  4.— "Sydenham  Society:  Biennial  Retrospect,"  1867-68,  p.  453.    Male:  adult.    Quantity  (?). 

Result.— Death  in  two  hours. 

See  a  Case  of  Poisoning  recorded  in  the 
"Lancet,"  Aug.  4,  1866,  p.  124.    (Death  in  a  few  hours  ;  instant  pain  ;  body  dark  blue.) 

TURPENTINE  (C10H16). 

(Turps  ;  Terebenthene  ;  Spirit  of  Turpentine  ;  Oil  of  Turpentine.) 

Sp.  gr.  0.86.     Boils  at  160°  C. 

Turpentine  is  an  oleo-resin,  flowing  from  incisions  made  in  the  wood  of 
most  coniferous  trees.  When  distilled  the  essential  oil  of  turpentine,  or 
turpentine,  as  it  is  often  called,  passes  over,  "  rosiu  "  remaining  in  the  still. 
When  purified  by  distillation  with  lime,  in  order  to  saturate  resinous  acids, 
this  essential  oil  is  sold  under  the  name  of  camphine. 

Turpentine  dissolves  sulphur,  phosphorus,  caoutchouc,  and  fatty  matters. 
It  is  soluble  in  alcohol  and  ether,  but  is  iusoluble  in  water.  Mixed  with 
litharge,  it  rapidly  absorbs  oxygen.  It  is  readily  oxidized  by  nitric  acid, 
oxalic  and  terebic  acids,  etc.,  being  formed. 

Turpentine  acts  as  a  narcotico-acrid  poison.  Great  irritation  of  the 
urinary  organs,  intoxication,  contracted  pupils,  stertorous  breathiug,  coma, 
collapse,  and  tetanic  convulsions  have  been  stated  to  have  been  caused  by 
it.  A  criminal  case  of  poisoning  is  on  record,  where  it  was  urged  in  de- 
fence that  it  was  given  for  a  cough.  (Reg.  v.  Rodanbosh,  C  C.  C,  Dec. 
1856.)  In  medicine  it  is  often  prescribed  for  haemorrhages,  puerperal 
peritonitis,  and  for  worms,  aud  is  also  used  as  an  injection.  Thus  one,  two, 
and  three  ozs.  have  been  administered  ;  but  some  caution  is  needed,  inas- 
much as  two  drachms  have  been  found  to  kill  a  dog  in  three  minutes  with 
tetanus  (Schubarth),  and  half  an  ounce  has  proved  fatal  to  a  child. 

The  urine  acquires  a  violet-like  smell  when  turpentine  has  been  taken 
internally. 

Cases  of  Poisoning   with  Turpentine. 

CASE  1.— "Medical  Times  and  Gazette,"  Oct.  11, 1851,  p.  380  (Mr.  Johnson).    Female:  set.  V/2.    A 
tablespoonful. 
Symptoms. — Pain  soon  came  on,  but  she  was  afterwards  soothed  to  sleep  ;  after  some  time  vomiting 
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and  convulsions  set  iD.    In  three  hours  she  became  insensible;  breathing  stertorous;  pupils  very 
contracted  ;  convulsive  paroxysms,  with  opisthotonos,  every  ten  to  fifteen  minutes. 
Result.— Recovery. 

CASE  2.— Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  333 (Mr.  Miall).    2Et.  14  weeks,     gss. 
Symptoms. — Insensibility  and   slight  convulsions,  in   one  hour;  pupils  contracted;  irregular  and 
slow  breathing  (three  per  minute);  pupils  contracted  ;  pulse  almost  imperceptible. 
Result. — Death  in  fifteen  hours. 

CASE  3.—"  Pharmaceutical  Journal,"  July,  1872,  p.  75.    ML  5  months.    A  spoonful   given  by  mis- 
take for  peppermint. 
Result. — Death. 

CASE  4.— Horn's  "  Vierteljahrsschrift,"  1866,  vol.  ii,  p.  337  (Dr.  Thomson).  Female  :  Eet.22.  Large 
quantity  of  eamphine. 

Symptoms. — Vomiting;  pain;  purging  came  on  rapidly ;  was  never  entirely  unconscious;  coldness 
and  headache  ;  pupils  normal ;  increased  quantity  of  urine,  which  smelled  of  violets;  certain  nerv- 
ous symptoms  occurred  ;  recovered  in  eight  days. 

Result. — Recovery. 


CHAPTER  XVI. 


ANIMAL    POISONS. 

Poisonous  insects — Cantharides— Experiments  on  animals — Symptoms,  etc. — Toxi- 
cological  analysis — Poisonous  food — Putrid  meat — Sausage  poison — Trichina — 
Cysticercus — Trematoda — Unwholesomeness  due  to  the  improper  feeding  of 
animals — Diseased  meat — The  characters  of  good  meat — Circumstances  under 
which  meat  should  he  condemned — Poisonous  Fish. 

ANIMAL  IRRITANTS. 

Several  insects  are  poisonous.  Death  lias  been  caused  in  twenty-four 
hours,  with  irritant  symptoms,  by  the  maiworm  of  the  Germans  (Meloe 
prosearabteus)  (Fig.  43).  ("  Rust's  Magazine,"  xviii,  p.  109.)  A  child 
has  died  from  the  effects  of  the  bombyx,  applied  externally  on  beet-root 


Fig.  42. 


leaves  (Christison).  Spiders  have  also  produced  bad  effects  ("  British 
Medical  Journal,"  Aug.  8,  1863,  p.  166).  Similarly,  too,  the  poison  of  a 
toad  ("  Medical  Times  and  Gazette,"  Sept.  4,  1852,  p.  251),  and  the  sting 
of  a  wasp  on  the  tongue  of  a  man,  aged  seventy-four,  have  caused  death. 
("  Lancet,"  Sept.  6,  1873,  p.  333.) 
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CANTHARIS  VESICATORIA. 

(Lytta  Vesicatoria.) 


(Fig.  43.) 


Inseeta — Coleoptera. 
(Blister  Beetle — Spanish  Fly.) 

The  Spanish  fly  is  found  in  Russia,  Sicily,  and  Hungary,  and  is  an 
insect  of  about  eight  to  ten  lines  in  length,  having  fine  green  wing-sheaths 
or  elytra.  They  are  collected  chiefly  from  the  ash,  lilac,  and  privet,  and 
are  killed  by  being  plunged  into  boiling  vinegar. 

The  beetles  have  a  burning  taste,  and  a  nauseous,  disagreeable  smell. 

The  powder  has  a  grayish-green  appearance,  and  appears  loaded  with 
shining  and  brilliantly  metallic  particles. 

Cantharides  is  an  active  and  irritant  poison.  It  has  been  administered 
by  way  of  joke,  and  taken  for  the  purpose  of  suicide.  It  has  been  given 
and  taken  with  the  idea  of  procuring  abortion,  but  in  this  it  more  often 
fails  than  succeeds,  and  if  successful  the  action  is  due  to  the  violent  con- 
stitutional disturbance  induced,  rather  than  to  any  specific  effects  of  the 
drug.  It  has  been  given  frequently  for  lascivious  purposes.  No  doubt 
can  exist  that  it  is  capable  of  inducing  venereal  desires,  but  there  is  great 
doubt  whether  they  can  be  excited  by  a  dose  much  under  that  which  may 
prove  hazardous  to  life.  And  here  may  be  noticed  a  matter  referred  to  by 
Taylor  (Reg.  v.  Wilkins,  Liverpool,  1861),  where  a  man  was  convicted  of 
the  administration  of  cantharides  with  the  intent  to  excite  the  sexual 
passion,  the  punishment  for  which  crime  is  not  provided  for  by  the  law. 

Nor  must  it  be  overlooked  that  cantharides  may  prove  injurious  by 
its   mere   external   application,   especially    in    debilitated   states   of   the 

Fig.  43. 


system,  such  as  typhoid,  where  the  inflammation  produced  by  blisters  has 
more  than  once  passed  on  to  fatal  sloughing,  or  set  up  active  symptoms  of 
poisoning.  Cantharides  should  never  be  used  externally  or  internally 
when  there  is  any  disease  of  the  kidneys,  or  in  the  very  young  or  very  old, 
or  in  debilitated  systems. 

Cantharides  contains  several  peculiar  oily  and  fatty  matters,  but  its 
special  action  is  due  to  cantharidin. 

CANTHARIDIN  (C5H602?). 

Cantharidin  is  a  neutral  body,  and  is  probably  the  active  blistering 
principle  of  other  insects  besides  the  Spanish  fly.  The  average  proportion 
of  cantharidin  present  in  the  fly  is  about  4  to  5  parts  in  1000,  or,  in 
other  words,  half  an  ounce  of  the  powder  yields  about  1  grain  of  can- 
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tharidin.  It  crystallizes  in  colorless  plates,  has  powerful  vesicating  prop- 
erties, and  sublimes  without  apparent  decomposition  at  100°  C.  (212°  F.), 
leaving  no  residue.  In  this  respect  it  differs  from  vegetable  alkaloids, 
which  always,  when  heated,  leave  behind  a  carbonaceous  mass.  It  is  in- 
soluble in  water,  but  is  soluble  in  alcohol,  ether,  chloroform,  and  oils. 

Neither  hot  nor  cold  sulphuric  acid  has  any  action  upon  it,  and  in  this 
it  may  likewise  be  distinguished  from  active  vegetable  principles.  Nitric 
acid  has  also  no  action  upon  it. 

Experiments  with  Cantharides  on  Animals  (Orfila). 


Dose. 

How  administered. 

Symptoms. 

Result. 

^iss.  of  an  oleagi- 

Injected into  jug- 

Violent tetanus. 

Death      in     four 

nous  solution. 

ular     vein      of 
dog. 
Injected  into  sto- 

hours. 

sjiij    of    tincture 

Insensibility. 

Death  in  twenty- 

and  8  grains  of 

mach,    and    se^ 

four  hours. 

the  powder. 

cured   by   liga- 
ture. 

40  grains  of  pow- 

Given     by      the 

Vomiting. 

Death  in  four  hours 

der. 

•      mouth. 

and  a  half. 

3J  of  powder. 

Placed  in  a  wound. 

Great  languor. 

Death    in    thirty- 
two  hours. 

These  experiments  upon  animals  scarcely  agree  with  the  symptoms  ob- 
served in  the  human  subject. 

Symptoms,  Dose,  etc. 

With  the  tincture  the  symptoms  are  usually  rapid  in  their  appearance, 
but  with  the  powder  they  are  somewhat  slow. 

The  mouth,  throat,  and  gullet  soon  become  hot,  constricted,  and  irritable. 
The  patient  can  neither  speak  nor  swallow,  but  at  the  same  time  seems 
dying  of  thirst.  Salivation  has  been  recorded.  The  heat  of  the  mouth 
and  throat  is  usually  less  severe  after  the  powder  than  the  tincture.  In- 
tense griping  pain,  increased  on  pressure,  first  in  the  stomach,  but 
gradually  extending  over  the  whole  abdomen  ;  vomiting  of  blood,  or  of 
bloody  mucus,  or  of  membranous  flakes,  or  of  actual  portions  of  the  mem- 
branes of  the  gullet,  mixed,  if  the  powder  has  been  taken,  with  shining 
particles,  will  be  noticed.  There  is  usually  violent  straining  at  stool,  a 
few  drops  of  blood  being  all  that  is  passed.  A  dull  pain  in  the  loins,  with 
strangury,  an  incessant  and  uncontrollable  desire  to  pass  water,  with 
either  an  absolute  inability  to  do  so,  or  at  most,  the  passage  of  a  few  drops 
of  bloody  urine,  are  characteristic  symptoms.  The  genital  system  is 
usually  much  affected.  So  great  may  be  the  inflammation  in  these  parts 
that  it  may  proceed  even  to  gangrene.  Priapism  is  usually  severe,  and  no 
doubt  large  doses  may  give  rise  to  aphrodisiac  propensities.  The  breath- 
ing is  laborious  and  painful,  the  pulse  quick  and  hard,  and  before  death  it 
is  not  unlikely  that  a  train  of  nervous  symptoms  may  set  in — such  as 
headache,  coma,  tetanic  spasms,  and  convulsions.  A  seeming  conva- 
lescence is  not  to  be  trusted,  as  a  relapse,  even  after  some  days,  has  been 
more  than  once  recorded.  Recovery  is  usually  very  slow  ;  the  trouble  in 
swallowing,  the  pains  in  the  kidneys,  and  the  difficult  micturition  being 
persistent  symptoms. 
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These  symptoms,  important  and  well  marked  as  they  usually  are,  must 
not  be  regarded  as  absolutely  infallible  tests,  inasmuch  as  people  have 
been  charged  more  than  once  with  administering  cantharides  from  the 
existence  of  certain  symptoms,  such  as  inflammation  of  the  genital  organs, 
when  there  was  no  evidence  in  support  of  the  charge,  and  the  poison 
itself  could  not  be  found  by  analysis.  As  we  have  already  said,  the 
discovery  of  a  poison  is  at  all  times  the  only  certain  evidence  of  its 
administration.  And  here  in  cantharides  poisoning,  it  is  particularly 
necessary  to  reiterate  it. 

The  action  of  cantharides  is  much  influenced  by  idiosyncrasy.  A  case 
is  recorded  where  a  boy  by  merely  smelling  the  tincture  had  erection  and 
involuntary  emissions  (Christison),  whilst  on  the  other  hand  8  ounces  of 
the  tincture  is  reported  to  have  been  taken  without  injury.  But  in  addi- 
tion to  idiosyncrasy,  the  varying  symptoms  produced  are  often  to  be 
accounted  for  by  the  variable  amounts  of  cantharidiu  present  in  different 
samples  of  the  fly. 

What  may  be  regarded  as  a  medicinal  dose  f  Thomson  says,  1  to  3  grains 
of  the  powder;  Pereira,  1  to  2  grains  of  the  powder,  and  lOnjj  increased 
to  5.j  of  the  tincture;  Garrod,  5  to  30  min.  of  the  tincture,  whilst  the  late 
Dr.  Dyee  stated  that  he  was  in  the  habit  of  giving  10  grains  of  the  powder 
as  a  medicinal  dose. 

Of  the  doses  that  have  caused  death,  24  grs.  taken.in  two  doses  killed 
in  four  days,  and  1  oz.  of  the  tincture  (=  about  6  grs.  of  the  powder)  in 
seventeen.  The  use  of  cantharides  ointment  has  proved  fatal  ("  Lancet," 
Feb.  13,  1841,  p.  733). 

On  the  other  hand,  recovery  is  recorded  after  1  oz.  and  6  ozs.  of  the 
tincture,  and  after  1  drachm  of  the  powder. 

The  action  of  cantharides  is  not  rapid,  twenty-four  hours  being  the 
shortest  period  on  record  in  which  it  has  caused  death,  whilst  cases  are 
recorded  of  death  after  four  and  even  seventeen  days.  Frequently  a 
period  of  convalescence  takes  place  after  the  active  symptoms  have  passed 
away,  and  before  the  fatal  result. 

Treatment. 

In  every  way  promote  vomiting  by  administering  emetics  and  thick, 
warm  liquids.  It  is  doubtful  whether  oil  should  be  administered,  as  can- 
tharidin  is  soluble  in  it.  Opiate  injections  into  the  bladder  and  rectum, 
and  opium  suppositories  should  be  used  to  relieve  pain,  whilst  if  there  is 
much  inflammatory  action  leeches  should  be  applied.  A  warm  bath  is 
often  very  comforting. 

Post-mortem  Appearances. 

The  mouth  and  throat  are  usually  found  stripped  of  their  mucous 
membrane,  whilst  intense  inflammation  is  commonly  noticed  throughout 
the  whole  of  the  alimentary,  urinary,  and  genital  tracts.  The  stomach 
and  the  genital  organs  may  even  be  found  gangrenous.  The  brain,  lungs, 
liver,  and  spleen,  but  more  especially  the  kidneys,  are  invariably  gorged 
with  blood. 

Toxicological  Analysis. 

In  conducting  a  medico-legal  examination,  look  carefully  first  of  all  for 
particles  of  the  insect.  It  has  been  advised  to  blow  the  intestines  out,  and 
after  allowing  them  to  dry,  to  search  in  the  dried  gut  for  shining  particles. 
We  regard  it  ourselves  as  preferable  first  of  all  thoroughly  to  wash  the 
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intestines  out,  to  allow  the  sediment  to  collect,  to  siphon  off  the  clear 
liquid,  and  then  to  search  for  particles  in  the  sediment.  It  is  stated  that 
such  particles  are  most  likely  to  be  found  in  the  great  intestines,  and  least 
likely  to  be  found  in  the  stomach.  They  certainly  have  a  wonderful 
power  of  resisting  putrefaction,  so  much  so  that  they  may  be  discovered 
months  after  death. 

Any  particles  that  are  found  must  be  collected,  acted  upon  with  ether 
or  chloroform,  the  solvent  poured  off,  and  evaporated  down,  and  the  extract 
so  obtained  applied  to  the  ear  of  a  rabbit  to  see  whether  it  is  capable  of 
producing  a  blister.  When  a  blister  is  formed,  the  rabbit  should  be  killed, 
and  the  ear  produced  in  court  as  evidence. 

If  the  tincture  has  been  given,  of  course  no  particles  will  be  found. 
The  contents  of  the  stomach  should  then  be  evaporated  to  a  thick  extract. 
This  must  be  acted  upon  with  alcohol  acidulated  with  acetic  acid,  evapo- 
rated to  a  thick  syrup,  and  shaken  up  either  with  chloroform  or  with 
ether,  the  former  being  a  better  solvent  for  cantharidin  than  the  latter. 
Decant  the  solvent,  and  allow  it  to  evaporate  spontaneously,  and  test  the 
residue  as  to  its  vesicant  properties  either  on  one's  own  skin,  or,  preferably, 
on  the  ear  of  a  rabbit. 

Cases  of  Poisoning  with  Cantharides. 

CASE  1.—"  Medical  Times,"  Feb.  3,  1849,  p.  287  (Mr.  Saunders),    Sss.  of  powder. 

Result. — Death  in  twenty-four  hours. 

Post-mortem. — Vessels  of  brain  full  of  dark -colored  blood;  lungs  engorged;  gullet,  stomach,  and 
intestines  much  inflamed,  portions  of  the  mucous  coat  of  stomach  being  detached;  cantharides 
powder  found  in  small  intestines ;  liver  engorged  ;  gall-bladder  full  of  bile ;  spleen  and  kidneys  con- 
gested ;  ureters  inflamed  ;  bladder  empty  and  contracted,  internal  surface  being  pale. 

CASE  2.— Orflla's  "  Toxicologic,"  vol.  ii,  p.  30,  from  "  Gazette  de  Sante,'"  May,  1819.  Female.  24 
grains  of  powder  taken  in  two  doses,  at  an  interval  of  one  day. 

Symptoms. — Abortion;  mind  clear  to  the  last;  dilated  pupils;  convulsions;  ordinary  symptoms 
occurred. 

Result. — Death  in  four  days. 

Post-mortem. — Brain  gorged  with  blood;  omentum,  peritoneum,  gullet,  stomach,  intestines,  kid- 
neys, ureters,  and  the  internal  parts  of  generation  inflamed;  mouth  and  tongue  stripped  of  their 
lining  membrane. 

CASE  3.— Orfila's  "Toxicologie,"  vol.  ii,  p.  28  (Mr.  Biett).    Male.    Sj  of  powder. 

Symptoms. — Burning  in  throat  and  stomach  ;  in  one  hour  violent  pain  set  in  in  the  bowels ;  great 
thirst,  but  could  not  swallow  without  violent  pain;  voice  feeble;  breathing  laborious;  tenesmus  and 
strangury ;  a  few  drops  of  blood  were  passed  both  by  the  bowels  and  urethra ;  for  some  days  suffered 
from  priapism,  difficult  micturition  and  heat  of  alimentary  canal ;  for  some  months  there  was  diffi- 
culty of  swallowing. 

Result. — Becovery. 

CASE  4. — "Edinburgh Medical  and  Surgical  Journal,"  vol.  xxxiv,  p.  214  (M.  Bouquayrol).  Dose  (?). 

Symptoms. — Ordinary  symptoms;  salivation  ;  on  the  second  day  a  cylindrical  mass,  apparently  the 
inner  membrane  of  the  gullet,  was  discharged  by  vomiting. 

Result. — Becovery. 

CASE  5. — "Christison,"  p.  613  (Dr.  Osborne).    Female.    ?  probably  powder. 

Symptoms. — The  usual  symptoms  of  irritation  of  the  bladder  and  bowels  lasted  for  thirty-six 
hours;  for  three  days  after  this  she  appeared  convalescent,  but  on  the  fifth  day  the  urinary  symp- 
toms returned,  with  prostration,  feeble  pulse,  and  diarrhoea. 

Result.— Becovery. 

CASE  6.— "Lancet,"  Aug.  17,  1872,  p.  247  (Dr.  Palle). 

Symptoms. — A  number  of  soldiers  drank  the  tincture;  no  cerebral  symptoms  occurred  ;  great  pain 
in  bladder  and  bowels ;  no  priapism  nor  aphrodisia;  urine  albuminous  in  every  case;  some  of  the 
men  had  paraplegia.    All  recovered.    (Emetics,  warm  baths,  camphor,  and  opium  administered.) 

Result. — Becovery. 

CASE  7.— "Medical  Times  and  Gazette," Dec.  10, 1864,  p.  617  (Mr.  Sedgwick).  Female:  aet.  13.  A 
Spanish  fly  put  into  a  jam  tart. 

Symptoms. — In  half  an  hour  giddiness  came  on,  and  shortly  afterwards  insensibility  ;  the  follow- 
ing day  the  stomach  and  vulvae  became  swollen  and  irritable;  there  was  great  bearing-down  pain; 
bloody  vomiting ;  scanty  urine ;  on  the  second  day  strangury  set  in,  and  she  complained  of  a  dis- 
agreeable smell  in  the  nostrils ;  on  the  nineteenth  day  epileptic  fits  occurred  and  hysterical  symp- 
toms; menstruation  ceased;  after  seven  months  time  the  fits  disappeared,  and  she  again  became 
regular. 

Result.— Becovery. 
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CASK  8.— "Medical  Times,"  Oct.  2,  1841,  pp.9  and  41  (Dr.  Cheesman).    Female.    Sj  of  the  tincture. 
Symptoms. — Apparent   intoxication:   great  pain;  abdomen   became  very  swollen;  pulse  scarcely 
pei  ceptible  ;  delirium  came  on  in  twenty-four  hours  ;  urine  had  to  be  drawn  off. 
Result. — Recovery  in  fourteen  days. 

CASE  9.—"  Medical  Gazette,"  1841,  vol.  i,  p.  63.     Female.     Sj  of  tincture. 

Symptoms. — Appeared  intoxicated  during  the  day  j  next  day  there  was  great  pain  in  the  bowels; 
anxious  countenance  anil  dry  tongue;  in  the  evening  there  was  retention  of  urine, weak  pulse,  and 
coldness  of  extremities  ;  delirium  came  on  at  night.  She  recovered  by  degrees,  but  was  troubled 
with  retention  of  urine  and  paina  in  the  kidneys  for  some  time. 

Result. — Recovery. 

(ASIC  10. — Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  337  ;  "C'hristison,"  p.  G14.  Male:  set.  17.  5j 
of  tincture. 

Symptoms. — Ordinary  symptoms  occurred  ;  after  the  second  day  he  appeared  convalescent  for  four- 
teen days,  when  shiveriugs,  convulsions,  and  coma  came  on,  from  which  he  died  on  the  seventeenth 
day. 

Result. — Died  in  seventeen  days. 

JPusl-morteni. — Brain  gorged  ;  stomach  softened  ;  kidneys  much  inflamed  and  congested. 

CASE  11. — Pereira's  "Materia  Medica,"  vol.  ii,  p.  750.     Male.     Svj  of  tincture. 

.Symptoms. — No  dangerous  symptoms. 

Result. — Recovery. 

CASE  12.—"  Lancet,"  Feb.  13,  1841,  p.  733  (Mr.  Snow).  Female :  Jet.  60.  Swallowed  a  piece  of  blis- 
tering plaster,  the  size  of  a  walnut. 

Symptoms. — Symptoms  set  in  after  an  hour;  vomiting,  strangury,  etc.,  and  these  lasted  for  a  few 
days. 

Resuli. — Recovery. 

See  also  the  following  Cases  of  Poisoning  by  Cant  ha?- ides : 

"Medical  Times  and  Gazette,''  March  6,  1852,  p.  255.    (Suspected  case.) 
"  Medical  Times,"  April  17,  1847,  p.  166. 
"  March  1,  1845,  p.  463. 

"British  Medical  Journal,"  Oct.  28,  1871,  p.  497. 

"  Edinburgh  Medical  and  Surgical  Journal,"  Oct.  1844.    (Recovery  after  20  grains.) 
"  Medical  Gazette,"  vol.  xlii,  p.  873.    (Recovery  after  5ij  of  the  tincture.) 

POISONOUS  FOOD  (Meat,  Milk,  Cheese,  Honey,  etc.). 

Under  certain  circumstances,  meat  becomes  poisonous.  Sometimes,  as 
in  the  case  of  pork,  no  cause  for  this  can  be  discovered,  and  we  are  com- 
pelled to  assign  it  to  some  peculiar  idiosyncrasy  in  the  person  who  has  par- 
taken of  it ;  whilst  at  other  times,  it  may  as  certainly  be  traced  to  definite 
changes  in  the  meat  itself.     Some  of  these  we  must  consider. 

I.  Unwholesomeness  in  meat  due  to  putridity.  The  symptoms  induced 
are  often  those  of  an  irritant  poison.  Vomiting  and  purging  are  at  once 
both  the  symptoms  and  the  cure.  Severe  results,  as  unfortunately  is  too 
well  known,  are  often  produced  by  the  putrid  inoculations  of  the  dissect- 
ing-room, whilst  the  action  of  morbid  fluids  in  producing  poisonous  effects 
by  mere  contact  with  the  skin,  no  wound  or  abrasion  being  apparent,  is 
also  recorded  ("  Lancet,"  Oct.  14,  1871,  p.  537).  But  we  are  not  speak- 
ing now  so  much  of  this  form  of  poisoning  as  of  that  produced  by  the  in- 
gestion of  putrid  meat.  And  there  are  several  cases  of  this  kind  recorded. 
The  putrid  flesh  of  horses  has  produced  gangrene  and  scurvy  (Fodere). 
Thirty-two  persons  died  on  one  occasion  after  having  eaten  the  putrid  brain 
of  a  walrus  (Czant's  "Greenland").  Dr.  Taylor  tells  of  the  evil  effects 
arising  from  a  putrid  hare.  The  meat  of  a  calf  that  died  of  distemper  pro- 
duced severe  symptoms.  ("British  Medical  Journal,"  July  7, 1866,  p.  31). 
Musty  bacon  ("  Lancet,"  March  14,  1846,  p.  302,  and  "Medical  Times," 
March  7,  1845,  p.  455),  decaying  mutton  (Ollivier),  and  mouldy  veal  (Zu- 
rich, 1839),  have  also  at  different  times  caused  bad  symptoms  of  poisoning. 

And  here  it  may  be  well  to  consider  the  evil  effects  produced  by  meat 
in  a  state,  not  of  complete  but  of  modified  putrefaction,  as  in  the  case  of  the 
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well-known  Wurtemburg  sausage  poison.  Dr.  Letheby  has  given  an  ac- 
count of  an  outbreak  of  disease  in  London  (fortunately  only  one  case 
proving  fatal)  caused  by  sausages  ("  Brit,  and  For.  Med.  Review,"  Jan. 
1860).  It  has  been  stated  (and  it  is  remarkable  if  it  be  true)  that  the 
poisonous  effects  are  not  developed  by  the  Wurtemburg  sausages  when 
they  have  been  allowed  to  undergo  complete  putrefaction.  Hence  we  are 
led  to  believe  that  the  active  body,  whatever  it  may  be,  developed  by 
partial  decomposition,  is  destroyed  when  that  decomposition  is  perfect. 
The  nature  of  this  sausage  poison  has  been  a  subject  of  much  discussion. 

(a)  Some  hold  that  the  poisonous  action  is  due  to  certain  rancid,  fatty 
acids,  formed  during  decay. 

(/?)  Others  consider  it  due  to  the  development  of  certain  pyrogenous 
acids,  formed  during  the  process  of  drying  and  smoking. 

(y)  Others  consider  it  due  to  the  production  of  a  poisonous  organic 
alkaloid. 

(8)  Others  (as  Liebig)  believe  that  what  is  called  a  catalytic  body 
is  produced,  which  is  capable  of  setting  up  in  other  bodies  a  simi- 
lar catalytic  action  to  its  own. 

(e)  But  the  most  probable  theory  (that  of  M.  Vanden  Corput  and 
others)  is,  that  the  poisonous  action  is  due  to  the  presence  of  a 
minute  fungus  (Sarcina  botulina).  This  view  is  borne  out,  not 
merely  by  the  fact  that  a  well-marked  mouldiness  has  been  noticed 
in  the  sausages,  but  likewise  that  they  have  been  found  to  be 
peculiarly  liable  to  act  injuriously  about  April,  when  such  crypto- 
gamic  organisms  are  specially  developed. 

The  symptoms  rarely  commence  in  less  than  twenty-four  hours,  and 
often  after  a  still  longer  period,  terminating  between  the  third  and  eighth 
day  with  convulsions,  or  if  the  case  gets  well,  by  a  very  prolonged  con- 
valescence. 

Cases  of  severe  symptoms  from  eating  pork  brawn  have  also  occurred, 
vomiting,  purging,  and  cramps  being  the  symptoms  recorded  ("  British 
Medical  Journal,"  May  10,  1873,  p.  533,  and  May  17,  1873,  p.  559). 
Also  from  eating  potted  meats,  in  which  no  poison  could  be  detected,  but 
which  were  evidently  at  the  time  undergoing  incipient  putrefaction  ("Med- 
ical Times  and  Gazette,"  Aug.  5,  1854,  p.  152). 

A  rabbit  pie  is  said  to  have  caused  serious  symptoms.  The  poisonous 
effects  were  produced,  it  is  believed,  by  its  having  been  kept  too  long  after 
baking  ("Lancet,"  Sept.  13,  1862,  p.  297). 

II.  Trichina.  This  is  the  ova  of  the  Trichina  spiralis  {&p£,  a  hair),  a 
threadlike  worm,  varying  in  length  from  the  |th  to  the  gVth  of  an  inch. 
It  may  make  a  home  in  the  flesh  of  any  animal,  but  it  is  found  most 
frequently  in  the  pig.  Of  all  parts  its  most  favorite  seat  is  said  to  be  the 
muscles  of  the  eye.  Hence  the  German  sausage-makers  profess  to  have 
these  muscles  specially  examined  by  an  expert  before  using  the  meat  of 
an  animal.  Trichinous  pork  is  generally  dark-colored  from  the  creature 
setting  up  inflammatory  action,  and  speckled  from  the  cysts,  which  are 
small  white  bodies,  being  just  visible  to  the  naked  eye.  6000  trichina, 
each  containing  from  60  to  80  embryos,  have  been  said  to  be  found  in  1 
gramme  of  pork  (Dr.  Pietra  Santa). 

But  although  its  presence  is  special  to  no  one  animal,  its  terrible  effects 
are  believed  to  be  peculiar  to  man.  The  history  of  the  trichina  is  curious. 
Chrysalis-like,  it  hides  itself  in  the  muscle  of  some  animal,  seeming  to  do 
little  or  no  harm.     It  lives  a  life  of  inactivity.   Another  animal,  however, 
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eats  the  tricbinous  meat.  The  ova  now  find  a  warm  and  suitable  soil  in 
the  stomach  for  their  development.  The  gastric  juice  digests  the  sacs,  and 
in  about  six  or  eight  days  their  development  is  complete,  whilst  in  three 
or  four  more  each  female  will  give  life  to  over  100  young  ones.  The  worms 
being  now  set  loose  and  free  to  work  their  mission,  force  their  way  through 
intestine  and  stomach,  into  any  and  every  muscle  of  the  body,  until  at 
last  their  progress  is  stopped,  and  they  are  again  enveloped  in  cysts,  ready 
to  be  set  free  and  to  propagate  themselves  in  the  next  stomach  into  which 
they  may  find  entrance. 

In  the  human  subject,  however,  the  trichina  finds  a  peculiarly  con- 
genial soil,  the  terrible  symptoms  produced  by  it  in  man  not  occurring,  as 
we  have  said,  in  other  animals.  In  a  few  days  after  eating  the  parasitic 
meat,  symptoms  of  irritant  poisoning  set  in ;  the  digestive  functions  are 
interfered  with  ;  lassitude,  loss  of  appetite,  sickness,  pains  in  the  muscles, 
and  especially  in  those  of  the  back  and  head,  vomiting  and  diarrhoea,  and 
swelling  of  the  joints  will  be  more  or  less  complained  of.  In  seven  or 
eight  days'  time  intense  fever  will  be  set  up,  whilst  the  journeyings  of  the 
worms  in  making  their  way  along  muscles  will  give  rise  to  excruciating 
pains  and  even  paralysis,  from  the  destruction  of  the  muscular  fibres. 
Probably  from  this  time  the  case  will  progress  rapidly  towards  a  fatal 
termination,  death  resulting  either  by  coma  or  from  the  setting  in  of 
severe  pneumonia.  Nature,  however,  may  once  more  imprison  the  animals 
and  barricade  them  in  cysts,  and  thus  the  patient  partially  or  wholly 
recover. 

As  regards  post-mortem  appearances,  the  muscles  here  and  there  will 
be  found  speckled — that  is,  light  spots  will  be  seen  on  a  reddish  ground. 
Treatment,  there  is  none. 

Possibly  trichinous  meat  may  have  been  the  cause  of  some  of  those  mys- 
terious cases  occurring  in  the  practice  of  every  toxicologist,  where  we  find 
all  the  symptoms  of  death  by  an  irritant,  although  no  poison  can  be  found 
on  analysis.  In  such  cases  it  may  be  advisable  to  examine  the  muscles, 
especially  the  muscles  of  the  eye  and  trunk,  for  trichina. 

Cases  are  occasionally  met  with  in  which,  although  the  muscles  are  full 
of  trichina),  no  symptoms  are  complained  of  in  life. 

Note  that  as  the  results  of  trichina,  however,  (1)  a  considerable  interval 
generally  elapses  between  taking  the  food  and  the  poisonous  effects;  (2) 
that  the  vomiting  and  purging  are  not  severe ;  (3)  that  the  intense  pain 
is  in  the  muscles,  as  well  as  in  the  stomach  and  bowels ;  (4)  that  pneu- 
monia is  almost  a  constant  symptom  ;  and  (5)  that  no  poison  will  be  dis- 
covered on  analysis. 

The  trichina  are  not  destroyed  by  salt,  or  by  smoke,  or  indeed  by  putre- 
faction. They  are  destroyed,  however,  by  thorough  cooking,  and  for  this 
reason  all  meat  for  the  table  should  be  well  done. 

The  following  are  a  few  recorded  Canes  of  outbreaks  of  Trichinous  Disease  : 

"  Ann  ales  d'Hygiene,"  Oct  1863,  p.  471.  Outbreak  at  Planen— from  eating  pork,  to  which  thirty 
cases  of  illness  were  traced— only  one  died. 

"British  Medical  Journal,"  Jan.  16, 1864,  p.  75.  Outbreak  at  Hettstadt.  One  hundred  and  three 
persons  affected  with  trichinous  disease  from  eating  fried  sausages.    Eighty-three  persons  died. 

"  Annales  d'Hygiene,"  April  1,  1364,  p.  321.  Twenty  persons  partook  of  some  pork  at  a  wedding. 
Two  died.    Trichina  found. 

"  British  Medical  Journal,"  May  27, 1865,  p.  543.  Several  persons  attacked  after  eating  an  un- 
cooked smoked  trichinous  ham.     Four  died. 

"  Lancet,"  1871,  vol.  i,  pp.  515  and  710.  Outbreak  in  Massachusetts.  One  died.  Six  persons 
attacked. 

III.     The  cysticercus  has  been  found  in  all  animals,  those  of  beef  and 
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veal  being  smaller  than  those  of  pork.  The  cysticerci  are  the  larvse  of 
tapeworms.  Microscopically  they  consist  of  little  sacs,  imbedded  in  the 
muscles,  containing  minute  animals,  having  bladder-like  tails,  disappearing 
when  cooked,  with  a  crown  of  hooks  at  the  head.  They  are  to  be  found 
in  the  muscular  tissue  of  every  part  of  the  body,  and,  as  we  have  said,  of 
all  animals,  but  in  the  pig  par  excellence  {measly  pork). 
The  history  of  the  cysticercus  is  as  follows : 

When  swallowed  by  a  human  being  (for  it  is  in  the  human  intestines  it 
becomes  fully  developed)  the  sac  is  digested  and  the  animal  set  free.  It 
then  fixes  itself  to  the  intestines  by  its  hooks,  and  bit  by  bit  grows  into  a 
tapeworm.  Myriads  of  ova  creature  each  segment  of  the  worms,  and 
these,  passed  by  the  bowels,  find  their  way  into  the  sewage.  If  this  be 
placed  on  the  land,  as  some,  with  their  vehement  love  for  irrigation  desire, 
the  ova,  along  with  the  food  grown  on  such  land,  find  a  home  in  a  fresh 
supply  of  animals,  to  generate  a  fresh  stock  of  tapeworms  when  the  animals 
are  eaten  as  food. 

The  pork  cysticercus  becomes  the  Tenia  solium,  and  the  beef  and  veal 
cysticercus  the  Tenia  mediocanellata.  It  has  been  shown,  too,  that  the 
Tenia  echinococcus  of  the  dog  develops  itself  into  the  hydatid  of  man.  This 
is  the  history  of  a  hydatid.  A  piece  of  diseased  offal  is  thrown  to  a  dog. 
The  dog  passes  by  the  bowels,  either  on  the  field  or  in  the  stream,  seg- 
ments of  the  developed  worm,  cattle  and  sheep  swallow  these  segments. 
At  last,  the  animal  that  has  swallowed  them  becomes  the  food  of  man, 
and  then  the  larval  tapeworm  becomes  a  bladder-like  hydatid.  In  the 
ox,  it  goes  to  the  peritoneal  cavity  ;  in  the  sheep,  to  the  brain,  producing 
"staggers;"  and  in  man,  to  the  liver. 

Good  cooking  is  our  only  safeguard,  for  the  activity  of  the  echinococcus 
is  destroyed  by  a  sufficiency  of  heat.     Raw  meat  should  never  be  eaten. 

The  echinococcus  disease  is  alarmingly  common  in  Iceland.  It  is 
asserted  that  one  out  of  every  five  deaths  is  due  to  it  (Dr.  Leared).  Cer- 
tain facts  are  worth  noting.  It  very  rarely  attacks  the  lungs  in  man, 
whilst  it  very  commonly  does  so,  either  primarily  or  secondarily,  in  ani- 
mals. Jaundice  is  a  rare  symptom,  being  present  only  in  7  out  of  166 
cases.  Women  are  more  frequently  affected  than  men  in  the  proportion 
of  2.4  to  1.  The  disease  is  commonest  in  people  from  twenty  to  thirty  years 
of  age  ("Lancet,"  Jan.  16,  1869). 

IV.  Flukes,  or  Trematoda,  form  another  class  of  parasitic  animals  ren- 
dering food  unwholesome.  They  especially  infest  the  livers  and  intestines 
of  men  and  of  herbivorous  animals  (Liver-fluke). 

"  The  way  in  which  the  fluke  disease  is  produced  in  sheep  is  curious. 
Ova  are  passed  from  the  gall-bladder  of  infected  animals  into  the  intes- 
tines, and  are  voided  with  the  excrement  upon  the  land  ;  finding  a  moist 
situation,  they  are  soon  hatched  into  ciliated  circular  embryos,  which  swim 
or  move  about,  and  ere  long  become  attached  to  some  mollusc,  as  a  small 
snail  or  slug,  when  they  change  their  condition,  and  acquire  the  form  of 
a  small  bladder-like  hydatid,  called  a  cercaria-sac,  which  soon  gives  origin 
to  a  multitude  of  young  tailed  cercaria.  These  undergo  a  variety  of 
transformations,  and,  at  last,  under  favorable  circumstances,. become  pupas, 
which  are  buried  in  the  body  of  the  snail.  In  wet  weather  the  infected 
snails  crawl  upon  the  grass,  and  are  eaten  by  the  sheep,  and  then  the 
pupa  speedily  changes  its  condition  and  becomes  a  perfect  fluke.  When 
it  is  fouud  in  the  body  of  man  it  has,  perhaps,  been  drunk  with  water,  or 
eaten  with  some  aquatic  plant,  as  watercress,  etc."     (Letheby.) 

V.  It  has  been  remarked  more  than  once  that  meat  sometimes  becomes 
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unwholesome  from  an  animal  having  been  excited  before  death  by  over- 
driving or  by  torture.  This,  however,  can  scarcely  be  determined  by  an 
inspection  of  the  carcass,  nor  would  it  be  allowable  to  condemn  it  for  such 
a  cause.  Hares  killed  by  coursing  are  said  often  to  undergo  very  rapid 
changes  after  death,  severe  symptoms  having  been  produced  when  they 
have  been  eaten  ("Lancet,"  Sept.  27,  1862,  p.  347). 

VI.  Occasionally  the  food  eaten  by  animals  has  been  the  cause  of  their 
flesh  proving  unwholesome.  Hares  fed  on  the  Rhododendron  chrysan- 
themum, pheasants  on  the  laurel,  and  the  flesh  of  various  other  animals 
fed  on  the  lotus,  the  wild  melon,  and  the  wild  cucumber  in  Australia, 
have  caused,  when  partaken  of  as  food,  severe  symptoms  of  a  poisonous 
nature.  Other  illustrations  of  a  similar  kind  are  recorded.  The  milk  oj 
goats  has  produced  dangerous  effects;  in  one  case  from  the  goats  having 
fed  on  wild  herbs  ("  Medical  Times  and  Gazette,"  Nov.  1,  1856,  p.  456) ; 
in  a  second,  from  their  having  fed  on  spurgeworts  (Euphorbiacese), 
("Medical  Times  and  Gazette,"  June  31,  1863,  p.  113);  and  in  a  third 
(and  in  this  case  a  death  is  reported  to  have  resulted)  from  their  having 
fed  on  the  ^Ethusa  cynapium  ("British  Medical  Journal,"  Sept.  6,  1873, 
p.  295).  "The  history  again  of  the  Trebizond  honey  is  another  case  in 
point,  the  plant  from  which  the  honey  was  gathered  being  the  undoubted 
cause  of  its  poisonous  and  intoxicating  properties.  Snails  have  proved 
poisonous,  owing  to  their  feed.  For  this  reason  it  is  customary  after  they 
have  been  collected  to  submit  them  to  a  few  days'  fasting,  before  serving 
them  up  to  table  ("  Lancet,"  Sept.  6,  1873,  p.  340). 

Sale  of  Diseased  Meat. 

In  our  courts  of  law  the  sale  of  diseased  meat  is  not  uncommonly  a 
matter  of  trial.  The  scientific  witness  is  invariably  met  with  the  question, 
What  are  the  effects  of  such  meat  on  the  human  system?  He  must  be 
prepared  to  admit  that  no  doubt  diseased  meat  has  often  been  eaten  and  no 
harm  resulted.  Two  causes  may  be  assigned  for  this.  (l)That  the 
stomach  has  a  peculiar  protective  power  of  its  own,  evidenced  by  the  fact 
that  even  the  poison  of  the  rattlesnake  has  been  swallowed  without  injury, 
and  (2)  that  the  meat  may  possibly  have  been  rendered  more  or  less  safe 
by  cooking.  He  must  be  prepared  to  admit  that  braxy  mutton  is  not  un- 
frequently  eateu  by  the  Scotch  shepherds,  as  well  as  the  flesh  of  sheep 
that  have  died  from  "  staggers."  But  these  are  surely  not  to  be  regarded 
as  arguments  to  prove  that  diseased  meat  may  be  safely  sold  in  our  public 
markets.  For  although  such  meat  may  prove  harmless  at  one  time,  terrible 
results  are  sometimes  produced.  "  I  have  often  had,"  says  Dr.  Letheby,"  to 
investigate  cases  of  mysterious  disease,  which  had  undoubtedly  been  caused 
by  unsound  meat.  One  of  these  of  more  than  ordinary  interest  occurred 
in  the  month  of  November,  1860.  The  history  of  it  is  this  :  A  fore- 
quarter  of  cow  beef  was  purchased  in  Newgate  market  by  a  sausage- 
maker  who  lived  at  Kingsland,  and  who  immediately  converted  it  into 
sausage-meat.  Sixty-six  persons  were  known  to  have  eaten  that  meat, 
and  sixty-four  of  them  were  attacked  with  sickness,  diarrhoea,  and  great 
prostration  of  vital  powers.  One  of  them  died  ;  and  at  the  request  of  the 
coroner  I  made  a  searching  inquiry  into  the  matter,  from  which  I  ascer- 
tained that  the  meat  was  diseased,  and  that  it,  and  it  alone,  had  been  the 
cause  of  all  the  mischief." 

Gamgee's  experience  is  remarkable.  He  shows  that  at  a  convict  estab- 
lishment of  1500  inmates,  where  diseased  cattle,  and  especially  cattle  suffer- 
ing from  lung  disease,  are  eaten  in  large  quantities,  as  many  as  forty  or  fifty 
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cases  of  boils  or  carbuncles  occur  per  month.  Dr.  Livingstone  tells  us 
how  the  South  Africans,  who  eat  the  flesh  of  animals  dying  of  pleuro- 
pneumonia, are  often  affected  with  malignant  carbuncle.  Dr.  Letheby 
draws  attention  to  the  fact  that  since  1842,  when  the  pleuro-pneumonia  of 
animals  was  imported  into  "this  country  from  Holland,  the  number  of 
deaths  from  carbuncle  has  been  gradually  increasing.  The  same  fact  is 
noted  by  the  Registrar-General  for  Scotland,  since  the  lung  disease  in  ani- 
mals was  introduced  into  that  country.  No  doubt  more  accurate  experi- 
ments are  needed,  and  it  has  been  proposed  that  the  vendors  who  assert 
that  such  meat  is  wholesome,  should  be  the  individuals  upon  whom  its 
action  should  be  tried.  A  priori  reasoning,  however,  must  surely  be  suf- 
ficient to  prove  that  diseased  meat  should  not  be  sold  to  the  public.  Again, 
the  flesh  of  animals  at  the  time  of  or  immediately  preceding  or  succeed- 
ing the  giving  birth  to  their  young,  is  unwholesome,  for  the  nourishment 
has  been  absorbed  by  the  offspring,  and  the  whole  system  is  in  a  state  of 
upset.  If  not  in  an  actually  morbid  condition,  certainly  such  meat  must 
be  in  a  very  perverted  state  of  natural  health.  It  is  not  improbable, 
moreover,  that  some  feverishness  or  other  bad  symptoms  existed,  which 
necessitated,  and  was  the  true  cause  of  the  animal  being  killed.  It  will 
often  in  these  cases  be  urged  by  counsel  that  the  animal  was  killed  because 
it  could  not  be  delivered.  This,  however,  should  not  be  allowed  to  be  an 
excuse,  because  parturition,  although  a  healthy  process,  is  one  where  all 
the  conditions  of  the  system  are  for  a  time  changed,  in  order  to  bring 
about  by  violent  action  (for  parturition  involves  pain)  the  separation  of 
the  foetus  from  the  mother,  and  the  production  of  a  secretion  to  serve  for 
its  support  and  maintenance. 

What  are  the  characters  of  good  meat  ?  They  are  thus  summarized  by 
Dr.  Letheby : 

1.  It  is  neither  of  a  pale  pink  color,  nor  of  a  deep  purple  tint;  for  the 
former  is  a  sign  of  disease,  and  the  latter  indicates  that  the  animal  has 
not  been  slaughtered,  but  has  either  died  with  the  blood  in  it,  or  suffered 
from  acute  fever. 

2.  It  has  a  marbled  appearance  from  the  ramifications  of  little  veins  of 
fat  among  the  muscles. 

3.  It  should  be  firm  and  elastic  to  the  touch,  and  should  scarcely 
moisteu  the  fingers,  bad  meat  being  wet,  sodden,  and  flabby,  and  the  fat 
looking  like  jelly  or  wet  parchment. 

4.  It  should  have  little  or  no  odor,  and  the  odor  should  not  be  disagree- 
able ;  for  diseased  meat  has  a  sickly,  cadaverous  smell,  and  sometimes  a 
smell  of  physic.  This  is  very  discoverable  when  the  meat  is  chopped  up 
drenched  with  warm  water. 

5.  It  should  not  run  to  water,  nor  become  very  wet  on  standing  for  a 
day  or  so,  but  should,  on  the  contrary,  dry  upon  the  surface. 

6.  When  dried  at  a  temperature  of  212°  F.,  or  thereabouts,  it  should  not 
lose  more  than  70  to  74  per  cent,  of  its  weight ;  whereas  bad  meat  will 
often  lose  as  much  as  80  per  cent. 

7.  It  should  not  shrink  or  waste  much  in  cooking.  Other  properties  of 
a  more  refined  character  will  also  serve  for  the  recognition  of  bad  meat, 
as  that  the  juice  of  the  flesh  is  alkaline  or  neutral  to  test-paper,  instead  of 
being  distinctly  acid,  whilst  the  muscular  fibre,  when  examined  under  the 
microscope,  is  found  sodden  and  ill-defined. 

We  may  next  inquire  what  are  the  circumstances  under  which  meat 
should  be  condemned  and  destroyed  as  unfit  for  human  food. 

1.  The  flesh  of  all  diseased  animals  should  be  condemned,  e.  g.,  those 
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that  have  suffered  from  carbuncular   disease,  pleuro-pneumonia   (braxy 
mutton),  etc.,  etc. 

2.  The  flesh  of  all  animals  to  which,  immediately  before  death,  physic 
had  been  administered,  this  been  prima  facie  proof  of  illness. 

3.  The  flesh  of  female  animals  killed  immediately  before,  during,  or 
after  parturition. 

4.  The  flesh  of  foetal  and  very  young  animals  generally.  The  meat  in 
these  cases  is  sodden  and  unwholsome. 

5.  The  flesh  of  all  animals  which  came  to  their  death  by  any  means 
other  than  the  butcher's  knife.  The  possible  exceptions  to  this  rule  are  so 
few  that  it  is  dangerous  to  admit  any. 

The  evil  effects  produced  by  the  milk  of  cows  suffering  from  the  foot 
and  mouth  disease  deserve  mention.  One  of  the  authors  has  seen  severe 
symptoms  induced  from  this  cause.  Further  cases  are  also  recorded 
("British  Medical  Journal,"  Dec.  25,  1875). 

The  occasional  poisonous  nature  of  cheese  is  well  known.  We  have 
ourselves  seen  more  than  one  case  where  alarming  symptoms  have  been 
produced  by  it,  although  no  poison  was  found  in  the  cheese.  The  impreg- 
nation of  the  cheese  with  copper  from  the  copper  vessels  used  in  the  dairy 
has  been  suggested  as  the  cause  of  the  symptoms,  but  without  reason.  The 
formation  of  peculiar  acids,  or  of  rancid  oils,  or  some  special  and  peculiar 
food  that  the  cows  have  eaten,  have  also  been  urged  as  explanations. 
(  Vide  "  Lancet,"  March  1,  1873,  p.  328,  ten  cases.) 

We  may  further  notice  that  a  glandered  horse  may  give  the  glanders  to 
a  man,  and  that  this  may  prove  fatal.  ("  British  Medical  Journal,"  Oct. 
11,  1862,  p.  382.)  Dr.  Newman,  of  Stamford,  records  a  most  interesting 
case  of  death  from  animal  poisoning  in  a  veterinary  surgeou,  from  making 
a  post-mortem  on  a  horse  that  died  from  the  effects  of  some  such  pysemic 
condition.     No  symptoms  were  developed  for  a  week. 

Cases  of  Poisoning  by  Meat,  etc. 

"Medical  Times  and  Gazette,"  March  5,  1864,  p. 265.  (Leg  of  pork.  Twelve  attacked  ;  ages  five  to 
eighty.    Nothing  found  on  analysis  (Taylor),  and  nothing  by  microscope  (Kesteveu). 

"  Medical  Times  and  Gazette,"  Dec.  20,  1862,  p.  669.  (Croton  oil  given  as  a  medicine  to  sheep.  The 
pluck  proved  poisonous.) 

"  Medical  Times  and  Gazette,"  Sept.  13,  1862,  p.  282.  (Poisoning  by  Canadian  partridges  fed  on 
certain  poisonous  berries.) 

"Medical  Times  and  Gazette,"  Dec.  13,  1862,  p.  648.    (Poisoning  by  turtle  and  sardines.) 

"Medical  Times  aud  Gazette,"  Aug.  5,  1S54,  p.  152.  (Poisoning  by  potted  meats;  no  poison  found; 
the  meals  were  undergoing  incipient  putrefaction.) 

"  British  Medical  Journal,"  May  17,  1873,  p.  559.     (Poisoning  from  pork  brawn.) 

"British  Medical  Journal,"  May  10,  1873,  p.  533.  (Poisoning  from  pork  brawn.  Fourteen  persons 
rendered  ill.    Vomiting  aud  purging.) 

"  -Medical  Times  aud  Gazette,"  Nov.  1, 1856,  p.  456.  (Poisoning  from  the  milk  of  goats  fed  on  wild 
herbs  in  Malta.) 

"Medical  Times  and  Gazette,"  June  24,  1871,  p.  728.  (Poisoning  from  mutton,  the  sheep  hav- 
ing eaten  wild  cucumber  and  wild  melon,  Australia.) 

"  Lancet,"  Sept.  13, 1862,  p.  297.  (Rabbit  pie  produced  poisonous  effects  from  its  being  kept  too  long 
after  baking.) 

"  Lancet,"  Sept.  27,  1862,  p.  347.  (Poisonous  effects  from  hares  due  to  the  rapid  changes  they 
undergo  after  coursing.) 

"Medical  Times  and  Gazette,"  March  18,1871,  p.  325.  (A  turkey  proved  poisonous.  No  poison 
found.) 

"Medical  Times,"  March  7,  1845,  p.  455.  (Mr.  Toynbee's  cases  of  the  bad  effects  of  bacon,  eaten  in' 
a  state  of  decomposition.) 

"British  Medical  Journal,"  March  24,  1866,  p.  315.    (Death  from  unsound  mutton.) 
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POISONOUS  FISH. 

This  is  a  subject  which  is  full  of  obscurity.  Some  fish  are  found  at 
times  to  be  poisonous  that  are  ordinarily  nutritive,  such  as  the  conger-eel, 
the  oyster,  and  the  mussel ;  some  are  poisonous  to  one  person  but  not 
poisonous  to  another ;  whilst  there  are  other  fish,  especially  in  hot  climates, 
that  seem  to  be  always  poisonous,  such  as  the  clupea,  the  yellow-billed 
sprat,  etc.  As  regards  mussels,  it  is  well  authenticated  that  under  certain 
circumstances  they  act  as  poisons,  as  few  as  ten,  six,  and  even  one,  having 
caused  dangerous  symptoms.  The  theories  in  explanation  have  been 
numerous.  Some  have  accounted  for  the  poisonous  effects  by  the  peculiar 
food  eaten  by  the  fish.  M.  de  Beunie  suggests  that  the  poison  of  the 
mussel  is  due  to  their  feeding  on  the  spawn  of  star-fishes,  which  is  irritant 
in  its  action,  and  causes  intense  inflammation  wherever  it  touches  ("  Jour- 
nal de  Pharm.  et  China.,"  1871,  p.  298) ;  others  suppose  it  due  to  the  fish 
being  impregnated  with  copper  from  the  copper  bottoms  of  vessels 
(Bouchardat)  ;  others  that  it  is  due  to  their  having  undergone  a  process 
of  decay  before  they  were  eaten  (Burrows)  ;  others  that  it  is  due  entirely 
to  the  peculiar  idiosyncrasy  of  the  person  who  eats  them,  which  in  some 
cases,  but  not  in  all,  is  an  undoubted  fact  (Dr.  Edwards)  ;  whilst  others 
urge  that  it  is  due  to  disease  in  the  fish.  There  is  little  doubt,  however, 
that  the  poisonous  action  is  due  to  some  definite  animal  poison,  of  what 
nature  we  do  not  know,  in  the  fish  themselves  (Dr.  Coldstream).  The 
symptoms  may  show  themselves  either  as  soon  as  ten  or  fifteen  minutes,  or 
not  for  twenty-four  hours.  Sometimes  they  are  merely  symptoms  of  local 
irritation.  At  other  times  a  nettlerash  eruption,  with  violent  irritation, 
preceded  by  coryza  and  itching  of  the  eyes  and  eyelids  occurs,  succeeded 
(though  sometimes  preceded)  by  troublesome  asthmatical  symptoms.  At 
other  times  a  peculiar  condition  is  noticed,  consisting  of  great  muscular 
debility,  inability  to  stand,  numbness  of  the  limbs,  feeble  action  of  the 
heart,  coma  and  epileptiform  convulsions.  Death  has  occurred  in  three 
and  seven  hours,  but,  as  a  rule,  patients  recover.  No  marked  post-mortem 
appearances  have  been  found.  Oysters,  eels,  crabs,  lobsters,  and  mackerel 
have  similarly  from  time  to  time  given  rise  to  dangerous  symptoms. 

To  get  rid  of  the  poison  by  emetics  and  purgatives,  and  to  support  the 
patient,  are  the  two  great  elements  in  treatment.   Ether  seems  to  be  useful. 

The  following  Cases  ore  recorded. 

1.  Orfila  "  Toxicologie  Generale,"  vol.  ii,  p.  44. 

2.  "Guy's  Hospital  Reports,"  Oct.  1850,  p.  213.     Severe  symptoms  from  eating  two  mussels  ;  scar- 
latinal eruption. 

3.  "  Medical  Times  and  Gazette,"  April  30,  1864,  p.  496.    Severe  symptoms  from  one  mussel. 

4.  "  Lancet,"  May  5,  1866,  p.  482     Severe  symptoms,  after  four  days,  from  eating  five  or  sis  cooked 
mussels. 

5.  "  Lancet,"  March  7,  1846,  p.  274.    Severe  symptoms,  including  paralysis,  from  eating  about  fifty 
mussels. 

6.  "Medical  Times  and  Gazette,"  Nov.  1,  1862,  p.  479.    A  family  taken  ill  from  eating  a  quart  of 
mussels.     One  died  in  three  hours. 

7.  "  Medical  Times  and  Gazette,"    July  28, 1860.    Twenty-one  persons  made  ill  by  mussels.    Three 
children  died. 

8.  "  Lancet,"  Feb.  15th,  and   March  1,  1873,  pp.  247  and  323.    Three  boys  died  from  eating  mussels. 
An  adult  made  ill  from  eating  a  quart. 

9.  Fodere,  "Medecine  Legale,"  vol.  iv,  p.  85.    Death  from  mussels. 

10.  "  Lancet,"  June  21, 1873,  p.  875.    Death  twenty-five  days  after  eating  a  conger-eel. 

11.  "  Lancet,"  July  30,  1864,  p.  132.    Death  on  ninth  day  from  eating  mackerel. 

12.  "  Lancet,"  Oct.  27,  1866,  p.  482.    Three  deaths  from  eating  Norwegian  crabs. 
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CHAPTEE   XVII. 

GASEOUS  POISONS. 

Carbonic  Acid — Sources  of — Symptoms,  etc. — Its  poisonous  action  not  merely 
negative — Quantity  necessary  to  destroy  life — Quantity  ordinarily  present  in 
air — Percentage  in  air  necessary  to  extinguish  a  taper — Overcrowding — 
Kate  of  diffusibility — Tests — Vapors  from  charcoal  and  blast  furnaces — Car- 
bonic Oxide — Properties  and  tests — List  of  poisoning  cases — Coal  Gas — Symp- 
toms, etc  — List  of  poisoning  cases — Nitrons  Oxide — Fumes  of  nitric  and 
nitrous  acids — Phosphor etted  Hydrogen — Seleniuretted  Hydrogen — Sulphuretted 
Hydrogen — Symptoms,  etc. — Experiments  on  animals — Sewer  gases — Tests — 
Sulphurous  Acid. 

CARBONIC  ACID  GAS  (C02=44). 

(Carbonic  Anhydride — Carbonic  Dioxide — Fixed  Air — Choke  Damp  of 

Miners.) 

[Sp.  gr.  1.529. — Condenses  to  a  liquid  at  0°  C.  by  a  pressure  of  35.4 
atmospheres,  and  at  — 25°  C.  by  17.2  atmospheres. — Density  of  the  liquid 
acid  at  —20°  C.  =  0.9  and  at— 30°  C.  =  0.6. —Temp,  of  solid  carbonic 
acid  =  —78°  C] 

Sources  of  Carbonic  Acid. 

(1)  Respiration. — In  this  way  persons  may  die  asleep  in  a  crowded 
room,  and  be  supposed  to  have  been  murdered.  About  14,000  grains  of 
the  acid  is  believed  to  be  discharged  daily  by  the  lungs  of  an  adult,  and 
about  60  grains  by  the  skin. 

(2)  Fermentation. — It  is  most  dangerous  to  put  the  head  into  a  vat 
where  fermentation  is  going  on,  or  has  been  going  on.  All  fermenting  vats 
should  have  a  hole  at  the  bottom,  capable  of  being  uustopped,  in  order  to 
allow  the  carbonic  acid  to  escape. 

(3)  The  Burning  of  Lime  in  Kilns. — The  carbonic  acid  is  expelled  from 
the  limestone  (carbonate  of  lime)  in  immense  volumes  by  the  heat  applied. 
People  have  been  poisoned  by  sleeping  near  a  limekiln. 

(4)  The  Action  of  Subterranean  Heat  upon  Limestone  in  Volcanic  Districts. 
— In  this  way  large  volumes  of  carbonic  acid  escape  into  the  air  from  fissures 
in  the  soil,  charging  at  the  same  time  the  springs  of  the  district  with  the 
gas,  which  is  given  off  from  the  water  when  it  comes  to  the  surface.  (Ex- 
amples— Springs  of  Seltzer,  Pyrmont,  Marienbad,  and  Tunbridge.) 

(5)  The  Oxidation  of  Vegetable  and  other  Organic  Matters. — In  this  way 
spring  water  may  become  charged  with  carbonic  acid,  viz.,  by  the  oxida- 
tion of  the  organic  matter  held  in  solution.  A  well-aerated  water,  con- 
taining organic  matter,  will  be  found,  if  kept  in  close  vessels,  to  contain 
after  a  time  a  notable  increase  of  carbonic  acid  and  a  corresponding 
decrease  of  oxygen.  Spring  water  in  a  sandy  district,  where  there  is  but 
little  vegetation,  usually  contains  very  little  carbonic  acid;  but,  on  the 
other  hand,  spring  water  in  districts  where  vegetation  is  luxuriant,  gener- 
ally contains  a  large  quantity  of  carbonic  acid  and  a  small  amount  of 
oxygen. 
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(6)  Explosions  of  Fire-damp. — Carbonic  acid  constitutes  the  choke-damp 
(after-damp)  of  the  miners.  This  is  the  chief  cause  of  the  fatal  results  of 
coal-mine  explosions. 

(7)  Carbonic  acid  frequently  accumulates  in  pits,  cellars,  wells,  and  in  old 
mines,  and  is  produced  in  these  cases  by  the  decomposition  of  animal  and 
vegetable  matters. 

(8)  Whenever  carbon,  or  bodies  containing  it,  such  as  oil,  wood,  coal, 
or  tallow,  are  burnt  either  in  air  or  oxygen,  carbonic  acid  is  formed.  The 
cases  of  suicide  by  the  French  charcoal  chauffers  are  illustrations  in  point. 
Two  candles,  of  six  to  the  pound,  are  found  to  produce  about  38  litres  of 
carbonic  acid  per  hour,  or,  in  other  words,  about  the  same  amount  that 
is  produced  during  a  similar  time  by  an  adult  in  the  process  of  respira- 
tion. 

Preparation  and  Properties. 

Carbonic  acid  is  usually  prepared  in  the  laboratory  by  the  addition  of  an 
acid  to  a  carbonate.  It  is  a  very  weak  acid,  and  is  expelled  from  its  com- 
pounds by  almost  every  other  acid  that  is  freely  soluble  in  water. 

Carbonic  acid  is  a  heavy,  colorless,  transparent  gas,  having  a  faintly 
acid  taste  and  smell.  It  can  be  liquefied  at  ordinary  temperatures  by  a 
pressure  of  forty  or  fifty  atmospheres.  The  liquid  acid  does  not  mix  freely 
either  with  water  or  with  the  fixed  oils,  but  it  is  very  soluble  in  alcohol, 
ether,  naphtha,  turpentine,  and  carbon  disulphide. 

When  liquid  carbonic  acid  is  allowed  to  escape  into  the  air,  it  freezes 
into  a  snow-white  solid.  The  gas  is  soluble  in  its  own  bulk  of  water,  but 
under  pressure  a  much  greater  quantity  than  this  may  be  made  to  dissolve. 

Carbonic  acid  gas  is  not  inflammable,  nor  will  it  support  combustion. 
This  property,  however,  of  extinguishing  flame  is  not,  it  must  be  remem- 
bered, peculiar  to  carbonic  acid.  Carbonic  acid  has  no  action  on  the  metals. 
It  is  freely  absorbed  by  any  of  the  alkalies.  Nearly  all  the  carbonates, 
except  those  of  the  alkaline  metals,  are  insoluble  in  water. 

Symptoms,  Dose,  etc. 

The  symptoms  of  carbonic  acid  poisoning  vary  according  to  its  dilution 
and  its  admixture  with  other  gases. 

If  the  gas  be  pure,  it  causes  death  instantaneously.  Spasm  of  the  glottis 
is  produced,  none  of  the  gas  being  able  consequently  to  enter  the  lungs, 
and  death  is  immediate  from  apnoea.  When  administered  in  a  somewhat 
diluted  state,  it  will  be  noticed  that  there  is  an  immediate  loss  of  muscular 
power.  The  patient  sinks  down,  unable  to  make  the  slightest  exertion, 
the  head  falling  on  the  breast,  and  death  resulting  without  a  word  or  a 
struggle. 

When  the  acid  is  still  more  diluted,  the  patient  will  complain  first  of  all 
of  irritation  in  the  throat,  of  weight  and  pains  in  the  head,  of  drowsiness, 
giddiness,  and  singing  in  the  ears,  and  of  a  gradual  loss  of  muscular  power. 
Usually  there  will  be  marked  lividity  of  the  countenance  and  of  the  surface 
of  the  body,  accompanied  with  a  violent  action  of  the  heart,  a  hurried 
respiration,  and  occasionally,  although  very  rarely,  convulsions  and  vomit- 
ing. 

These  symptoms,  however,  sooner  or  later  disappear,  and  the  person  dies 
slowly  or  quickly  in  a  state  of  complete  coma. 

Several  important  medico-legal  questions  are  suggested  here — 

1.  Is  carbonic  acid  an  actual  poison,  or  is  its  action  (like  hydrogen  and 
nitrogen)  merely  negative  f     The  negatively  poisonous  action  of  the  gas  was 
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held  strongly  both  by  Regnault  and  Bernard,  who  state  that  the  gas  will 
not  destroy  life  if  injected  into  the  blood  or  under  the  skin  of  an  animal. 
But  Bernard's  own  experiments  prove  iucontestably  that  carbonic  acid 
is  an  absolute  poison,  although  oxygen  be  present  in  sufficient,  or  in  more 
than  sufficient,  quantity  to  support  respiration.  Bernard,  for  instance, 
records  that  a  bird  died  instantaneously  in  a  mixture  of  equal  parts  of 
oxygen  and  carbonic  acid  ;  that  is,  in  an  atmosphere  containing  three 
times  the  percentage  quantity  of  oxygen  that  ordinary  air  contains.  He 
also  found  a  bird  died  in  two  hours  and  a  half  in  an  atmosphere  consisting 
in  100  parts  of  9.5  of  carbonic  acid,  28  of  oxygen,  and  62.5  of  nitrogen  ; 
or,  in  other  words,  in  an  atmosphere  containing  7  per  cent,  more  oxygen 
than  exists  in  ordinary  air.* 

These  experiments  were  confirmed  by  those  of  M.  Collard  de  Martigny, 
who  also  found  that  a  mixture  of  carbonic  acid  and  oxygen,  the  oxygen 
being  present  in  ordinary  atmospheric  proportion,  produced  fatal  results, 
when  birds  or  even  larger  animals  were  placed  in  it. 

We  may  conclude,  therefore,  that  carbonic  acid  is  an  actual  poison, 
even  although  a  normal  or  more  than  normal  proportion  of  oxygen  be 
present. 

2.  What  amount  of  carbonic  acid  must  be  circulating  through  the  body  to 
cause  death  f  Bernard  admits  that  carbonic  acid  enters  the  blood.  He 
found  that,  before  asphyxia,  the  amount  of  carbonic  acid  present  in  the 
blood  of  an  animal  was  2.88  per  cent. ;  whilst,  after  asphyxia  had  been 
induced,  it  amounted  to  4.55  per  cent.  Accordingly,  therefore,  the  differ- 
ence between  2.88  and  4.55  represents  the  proportion  of  carbonic  acid  in 
the  blood  that  may  prove  fatal. 

3.  The  amount  of  carbonic  acid  ordinarily  present  in  air,  and  the  circum- 
stances influencing  it.  Air  contains  ordinarily  from  3  to  6  parts  of  carbonic 
acid  in  10,000.  The  quantity  present  is  less  after  rain,  increases  during  a 
frost,  and  diminishes  during  a  thaw.  It  also  increases  during  the  night, 
and  diminishes  after  sunrise;  it  is  less  over  large  tracts  of  water  than  over 
large  tracts  of  land  ;  it  varies  less  on  high  mountains,  where  it  is  generally 
in  greater  quantity  than  on  the  plains;  it  is  more  abundant  in  very  crowded 
districts  than  in  the  open  country;  and  it  is  largely  increased  in  houses 
and  in  rooms  that  are  used  for  public  assemblies. 

4.  And  here  it  will  be  convenient  to  examine  the  action  of  air  on  the 
living  body  where  the  amount  of  oxygen  is  diminished  without  any  additional 
carbonic  acid. 

In  an  atmosphere  where  the  quantity  of  oxygen  was  5  per  cent,  less 
than  normal,  the  remainder  being  nitrogen,  Mr.  Snow  found  that  one 
sparrow  died  in  six  hours,  and  that  after  death  the  lungs  were  florid  and 
the  blood  fluid.  Another  sparrow  was  taken  out  after  being  in  for  half  an 
hour,  and  was  found  uninjured. 

In  an  atmosphere  where  the  oxygen  was  reduced  8  per  cent.,  a  sparrow 
had  convulsions  in  thirty-five  minutes.  It  was  then  taken  out,  but  it  after- 
wards died,  and  its  lungs  were  found  to  be  gorged  with  dark  fluid  blood. 
A  white  mouse  recovered  after  being  in  the  same  atmosphere  for  four  hours 
and  three-quarters,  whilst  a  green  linnet  died  in  ten  minutes. 

5.  The  amount  of  carbonic  acid  in  air  necessary  to  extinguish  a  taper.     A 

*  Mr.  Snow  records  as  the  result  of  his  experiments  ("Lancet,"  April  G,  1839, 
p.  93)  that  in  an  atmosphere  containing  20  per  cent  of  carbonic  acid,  the  oxygen 
being  in  natural  proportion,  a  white  mouse  died  in  one  hour  and  a  half,  and  birds 
in  a  few  minutes.  With  12  per  cent,  of  carbonic  acid,  the  oxygen  being  normal, 
a  sparrow  died  in  two  hours  and  a  half.  A  white  mouse  recovered  after  remaining 
in  the  atmosphere  for  ten  hours. 
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taper  will  readily  burn  in  air  containing  8  per  cent,  of  carbonic  acid,  pro- 
vided the  oxygen  be  present  in  normal  proportion.  With  10  per  cent,  the 
flame  is  very  materially  dulled  ;  with  12  per  cent,  the  taper  goes  out,  un- 
less it  be  burning  brilliantly'before  it  be  introduced  ;  whilst  with  16  per 
cent.,  however  vigorously  it  may  be  burning  when  introduced,  it  will  be 
extinguished.  But  the  results  are  very  different  if,  at  the  same  time,  the 
oxygen  be  decreased.  For  example,  if  3  or  4  per  cent,  of  oxygen  be  re- 
moved (that  is,  if  the  oxygen  be  reduced  to  about  17  per  cent),  and  a 
similar  quantity  of  carbonic  acid  added  as  there  has  been  oxygen  removed, 
we  shall  find  a  taper  will  be  instantly  extinguished. 

It  is  clear  therefore  that  an  atmosphere  may  be  dangerous  to  life  in 
which  a  taper  will  burn. 

6.  The  amount  of  carbonic  acid  that  must  be  present  in  air  in  order  to  de- 
stroy life.     This  question  naturally  divides  itself  under  two  heads. 

A.  Where  the  carbonic  acid  gas  is  produced  by  combustion  and  respiration 
at  the  expense  of  atmospheric  oxygen. 

Questions  of  some  difficulty  arise  here  ;  for  we  have  to  deal  not  only 
with  the  ill  effects  produced  by  an  increased  amount  of  carbonic  acid,  but 
with  those  resulting  from  a  deficiency  of  oxygen.  These  two  circumstances 
coexisting,  render  the  air  proportionately  more  dangerous  to  life  than 
either  cause  existing  separately.  A  person  dies  if  obliged  to  breathe  con- 
fined air.  But  it  must  be  particularly  noted  that  death  does  not,  in  such 
cases,  result  entirely  either  from  the  poisonous  action  of  an  excess  of  car- 
bonic acid  or  from  want  of  oxygen  ;  but  from  several  other  circumstances, 
such  as  the  perfect  saturation  of  the  air  with  moisture,  the  abnormally 
high  temperature,  and  probably  above  all  the  decomposing  organic  matter 
thrown  off  by  the  skin  and  lungs. 

Each  adult  requires  for  comfortable  respiration  about  20  cubic  feet  of 
air  per  hour;  and  a  common  candle  will  vitiate  about  the  same  amount 
in  the  same  time.  The  air  expired  contains  from  4  to  5  per  cent,  of  car- 
bonic acid.  If  the  same  air  be  again  respired,  the  additional  carbonic  acid 
expelled  at  each  inspiration  would  gradually  lessen,  until  a  total  was 
reached  of  10  to  12  per  cent.,  and  then  no  more  carbonic  acid  would  be 
given  off.  An  atmosphere  under  such  circumstances  must  prove  fatal. 
But,  although  it  would  probably  do  so  very  long  before  it  reached  this 
state,  and  certainly  long  before  all  the  oxygen  had  been  used  up,  it  is  diffi- 
cult to  draw  the  exact  line  of  demarcation  in  such  a  case  between  life  and 
death.  Nor  must  we  forget  in  these  calculations  the  different  susceptibili- 
ties dependent  on  sex,  age,  condition,  strength,  and  so  forth.  Experiments 
recorded  in  the  "  Lancet "  (vol.  xxxi,  p.  201)  by  Mr.  Coathupe,  seem  to 
prove  that,  even  with  an  atmosphere  containing  2  per  cent,  of  carbonic 
acid,  the  suffering  occasioned  is  severe  ;  whilst  Devergie  considers  that  the 
presence  of  5  per  cent,  of  carbonic  acid  would  ordinarily  be  sufficient  to 
destroy  life.  In  a  crowded,  ill-ventilated  room,  where  a  large  number  of 
persons  were  congregated,  and  the  atmosphere  almost  unbearable,  not  more 
than  1.18  per  cent,  of  carbonic  acid  was  found  to  be  present. 

In  considering  the  question  of  overcrowding,  and  the  number  of  people 
that  may  be  permitted  to  sleep  in  a  room,  400  cubic  feet  of  air  ought  to  be 
regarded  as  the  very  smallest  quantity  that  should  be  allowed  for  each 
person.  Measure  the  length,  breadth,  and  height  of  the  room.  Multiply 
these  together,  in  order  to  get  its  cubic  contents.  Divide  the  number  by 
400,  and  the  quotient  expresses  the  number  of  persons  that  may  be  allowed 
to  sleep  in  the  room. 
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Example:  A  room  is  10  feet  high,  16  feet  long,  and  10  feet  wide — 
10   x  16    x    10  =  1600. 

1°00  =  4:  the  number  of  persons  that  may  sleep  in 
400  ^  room  of  that  size. 

The  following  are  the  requirements  of  the  Poor- Law  Board  : 

Cubic  Space  reqvdred  by  the  Poor-Laiv  Board  for  Dormitories. 

Cub.  Fret. 

1200  Lying-in  cases  and  offensive  sick. 

850  Sick. 

700  Infirm — same  room  night  and  day. 

500  Infirm — with  separate  day-room. 

300  Healthy. 

B.    Where  air  is  contaminated  by  the  addition  of  free  carbonic  acid. 

The  results  of  experiments  bearing  on  this  question  are  most  conflicting, 
this  being  due  in  a  great  measure  to  the  fact  that  allowance  has  not  been 
made  for  the  air  present  in  the  lungs  at  the  time  of  the  experiments.  It 
is  recorded,  for  example,  that  Sir  J.  Simpson  used  an  atmosphere  contain- 
ing 20  per  cent,  of  carbonic  acid,  as  an  anaesthetic,  without  any  bad  effects  ! 
In  short,  as  Dr.  Taylor  says,  with  astonishment,  a  man  may  breathe  and 
live  in  an  air  in  which  a  candle  will  not  burn  !  Without  discussing  all 
the  experiments  in  detail,  it  may  be  broadly  stated  that  the  addition  of 
10  to  15  per  cent,  of  carbonic  acid  to  air  would  render  it  poisonous.  Even 
in  an  atmosphere  containing  5  or  8  per  cent,  animals  often  die  after  vary- 
ing periods  ;  whilst  Dr.  Taylor  states  that  in  the  Cornish  mines  where  the 
air  contains  not  more  than  2  per  cent.,  the  miners  suffer  considerably,  al- 
though the  severe  effects  are  no  doubt  occasioned  by  other  circumstances 
than  the  mere  presence  of  carbonic  acid. 

7.  Several  important  medico-legal  questions  have  arisen  as  to  the  rate  of 
dijfusibility  of  the  carbonic  acid  produced  by  combustion. 

On  this  matter  we  would  merely  state — 

(1)  That  there  may  be  parts  of  a  room  where,  for  certain  reasons, 

the  carbonic  acid  is  for  a  time  in  much  greater  quantity  than  in 
other  parts. 

(2)  That  by  the  law  of  diffusion  even  a  heavy  gas  like  carbonic  acid 

will  in  time  diffuse  itself  equally  throughout  a  room. 

(3)  That  the  specific  gravity  of  the  carbonic  acid  generated  by  com- 

bustion is  materially  lessened  by  the  heat  that  produces  it, 
the  process  of  diffusion  being  thereby  rendered  more  rapid. 

(4)  That  once  the  diffusion  is  complete,  and  the  gaseous  mixture  per- 

fect, the  separation  of  the  gases  does  not  take  place. 

In  lime,  cement,  and  brick  burning,  carbonic  acid  is  the  chief  poisonous 
gas  evolved,  but  it  is  more  or  less  mixed  with  varying  proportions  of  other 
gases,  such  as  sulphurous  acid,  carbonic  oxide,  etc.,  derived  from  the  ma- 
terials used  as  fuel.  These  may  under  certain  circumstances,  therefore,  be- 
come dangerous. 
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Post-mortem  Appearances  of  Carbonic  Acid  Poisoning. 

They  are  generally  those  -of  death  by  apnoea.  But  there  are  certain 
characteristics  which  prove  carbotlic  acid  is  a  specific  narcotic  poison,  as 
■well  as  an  asphyxiating  agent.  The  membranes  and  the  great  vessels  of 
the  brain  are  generally  found  to  be  extremely  congested,  serum  being  ef- 
fused both  in  the  ventricles  and  at  the  base.  Putrefaction  after  carbonic 
acid  poisoning  is  slow,  and  there  is  a  great  persistence  of  animal  heat  and 
rigidity.  Froth  will  often  be  noticed  at  the  mouth  and  nostrils,  and  the 
tongue  is  frequently  found  protruded  and  grasped  by  the  teeth.  The 
body  is  often  very  swollen,  the  eyes  prominent  and  unusually  brilliant, 
and  the  blood  dark-colored  and  liquid.  The  abdominal  viscera  are  gen- 
erally much  congested. 

Treatment. 

This  must  consist  in  fresh  air  and  in  the  inhalation  of  a  small  quantity 
(say  about  two  quarts)  of  pure  oxygen.  The  cold  douche,  galvanism, 
artificial  respiration,  friction,  and  perhaps  (if  there  are  distinct  apoplectic 
symptoms)  a  moderate  venesection,  must  be  resorted  to  as  required  and 
suggested  during  the  progress  of  the  case. 

And  here,  one  or  two  questions  bearing  on  preventive  medicine  suggest 
themselves,  to  which  it  is  our  duty  to  refer. 

1.  That  air  in  which  a  candle  will  burn  is  not  necessarily  fit  to  breathe. 

2.  That  charcoal  stoves  burning  in  the  open  a,ir  of  rooms  are  dangerous. 
Accidents  have  not  unfrequently  occurred  from  this  cause. 

3.  That  if  a  man  in  descending  a  shaft  is  seen  to  drop  down  insensible, 
it  is  folly  for  one  man  after  another  to  be  allowed  to  descend  with  the 
hopes  of  rescuing  those  that  have  been  suffocated. 

Tests  for  Carbonic  Acid. 

1.  Blue  litmus  is  first  reddened,  and  afterwards  bleached. 

2.  If  the  quantity  of  acid  present  exceeds  12  per  cent.,  a  taper  is  extin- 
guished, unless  the  flame  be  burning  very  vigorously.  If  it  be  above  16 
per  cent.,  even  a  brilliantly  burning  taper  will  be  put  out. 

3.  It  produces  a  white  precipitate  with  either  lime  or  baryta  water. 

4.  To  estimate  the  amount  of  carbonic  acid  in  a  given  volume  of  air, 
take  a  measured  quantity  (say  a  cubic  inch)  in  a  graduated  tube,  standing 
over  mercury,  and  introduce  into  it  a  solution  of  caustic  potash.  Note, 
after  standing  for  some  time,  the  degree  of  absorption,  which  indicates  the 
amount  of  carbonic  acid  present. 

Vapors  from  Charcoal  Burning  and  from  Blast  Furnaces. 

In  both  these  cases  carbonic  acid  and  carbonic  oxide  are  evolved.  Such 
a  mixed  atmosphere  is  more  rapidly  fatal  than  if  these  gases  were  present 
separately.  An  air  containing  5  per  cent,  of  carbonic  acid,  and  0.5  per 
cent,  of  carbonic  oxide,  will  permit  the  combustion  of  a  taper,  but  proves 
rapidly  fatal  to  animal  life  (Leblanc).  Hence  the  taper  test,  as  we  have 
said,  is  not  infallible,  and  no  charcoal  stove  should  be  allowed  in  a  dwell- 
ing-room unprovided  with  a  chimney. 

The  proportions  of  these  gases  given  off  by  burning  charcoal  vary. 
The  quantity  of  carbonic  acid  is  least  when  the  combustion  is  most  active 
(11  per  cent.),  and  most  when  the  combustion  is  least  active  (14  per  cent.) ; 
as,  for  example,  at  the  beginning  and  at  the  end  of  the  operation.  The 
carbonic  oxide  evolved  is  usually  about  0.5  per  cent. 
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The  poisonous  effects  of  burning  charcoal,  according  to  Mr.  Coathupe 
("Lancet,"  vol.  i.,  1838-39,  pp.  262,  410,  418),  are  not  due  so  much  to 
these  gases  as  to  certain  noxious  effluvia  (mephitic  effluvia)  given  off  at 
the  same  time.     No  doubt  there  is  a  certain  truth  iu  this  statement. 

In  a  case  of  death  from  burning  charcoal  two  questions  may  be  asked : 
(1)  How  much  charcoal  was  burnt;  and  (2)  How  much  charcoal  must 
be  burnt  to  cause  death.  The  first  of  these  questions  may  be  answered 
by  weighing  the  ashes  left  after  combustion,  every  3  or  4  grains  of  which 
corresponds  to  about  100  grains  of  wood-charcoal ;  whilst  no  satisfactory 
answer  can  be  given  to  the  second,  so  much  depending  on  other  circum- 
stances, such  as  the  size  of  the  room  where  the  charcoal  is  burnt  and  the 
consequent  dilution  of  the  gas. 

The  injurious  effects  of  the  waste  gas  from  blast  furnaces  have  been 
studied  by  Dr.  Percy.  It  is  often  most  improperly  used  for  heating  steam- 
boilers,  lime-kilns,  etc.,  and  accidents  consequently  have  not  been  un- 
common from  it.  Dr.  Percy  considers  the  carbonic  oxide  is  its  active  in- 
gredient.    ("  British  Medical  Journal,"  July  9,  1870,  p.  46.) 

CARBONIC  OXIDE— CO. 

Sp.  gr.  0.967. 

Preparation  and  Properties. 

Carbonic  oxide  may  be  prepared  by  heating  iron  or  zinc  filings  with 
powdered  chalk  in  a  gun-barrel. 

CaC03  +  Fe  =  CaO  +  FeO  +  CO. 

It  may  also  be  prepared  by  passing  dry  C02  through  a  red-hot  tube 
containing  charcoal.  It  is  often  produced  in  large  quantities  during  com- 
bustion in  our  ordinary  stoves  and  furnaces.  Air  enters  at  the  bottom  of 
the  grate,  and  carbonic  anhydride  (CO,,)  is  formed.  This,  passing  through 
the  fire, takes  up  more  carbon,  carbonic  oxide  being  in  this  way  produced. 
It  may  often  be  seen  burning  with  a  light-blue  flame  at  the  top  of  the 
fire. 

Carbonic  oxide  is  a  colorless  gas,  having  a  faint  odor.  It  does  not  sup- 
port combustion,  but  burns  with  a  pale-blue  flame,  carbonic  acid  being  the 
only  product.  It  has  never  been  liquefied  by  cold  or  pressure.  It  is  but 
very  slightly  soluble  in  water.     It  is  very  poisonous. 

Symptoms — Dose — Theory  of  Action — Experiments  on  Animals. 

Carbonic  oxide,  when  respired,  passes  freely  into  the  lungs,  as  much  as 
4  per  cent,  being  found  in  the  blood  of  animals  exposed  for  from  ten  to 
twenty-five  seconds  to  an  atmosphere  containing  10  per  cent,  of  the  gas. 
When  absorbed  by  the  blood  it  combines  with  the  hsemaglobin.  M.  Gre- 
haut  points  out  that  carbonic  oxide  is  eliminated  from  the  lungs  (the 
orgaus  through  which  it  enters)  as  carbonic  oxide,  and  may  be  thus  dis- 
tinguished from  gases  that  undergo  combustion  in  the  organism  ("  British 
Medical  Journal,"  Jan.  14,  1871).  Bernard  suggests  that  the  cause  of 
death  with  carbonic  acid  is  that  the  blood  cannot  become  arterial,  but 
with  carbonic  oxide  that  it  cannot  become  venous.  With  carbonic  acid 
the  symptoms  are  transitory,  but  with  carbonic  oxide  they  are  singularly 
persistent. 

The  poisonous  action  of  carbonic  oxide  was  noticed  by  Guyton  Mor- 
veau  in  1802,  and  by  Sir  H.  Davy  in  1810,  who  proved,  by  experiments 
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upon'  himself,  that  giddiness,  sickness,  and  debility,  were  ordinarily  pro- 
duced as  the  results  of  breathing  the  gas.  Its  injurious  effects  when 
injected  into  the  veins  were  originally  tried  by  Nysten.  Mr.  Higgins,  of 
Dublin,  Tourdes,  Leblanc,  and  Letheby,  have  also  experimented  with  it. 
Tourdes  proved  that  1  part  of  the  gas  in  7  of  air  killed  rabbits  in  seven 
minutes,  in  15  in  twenty-three  minutes,  and  1  in  30  in  thirty-seven 
minutes.  Leblanc  and  Dumas's  experiments  show  that  air  containing  1  per 
cent,  of  the  gas  will  kill  a  dog  in  one  minute  and  a  half,  and  that  birds 
will  die  instantly  in  an  atmosphere  containing  5  per  cent. 

Dr.  Letheby  found  in  his  experiments  that  air  containing  0.5  per  cent, 
of  the  gas  kills  small  birds  in  about  three  minutes,  whilst  if  it  contains  1 
per  cent,  it  proves  fatal  in  about  half  the  time.  An  atmosphere  contain- 
ing 2  per  cent,  rendered  a  guinea-pig  insensible  in  two  minutes.  There 
were  no  signs  of  pain — but  the  animal  fell  down  insensible  and  died  at 
once,  either  with  a  slight  flutter,  hardly  amounting  to  convulsions,  or 
gradually  slept  to  death,  as  if  affected  with  profound  coma.  Carbonic 
oxide  is,  in  short,  a  pure  narcotic  poison.  The  blood  after  death  was 
found  redder  than  usual,  the  brain  a  little  congested,  and  the  auricles 
somewhat  gorged  with  blood.  Effusion  of  blood  in  the  brain  was  always 
found  in  the  birds  that  had  been  poisoned  with  it. 

The  large  quantity  of  carbonic  oxide  (often  34  per  cent.)  in  water  gas, 
would  render  its  employment  dangerous  as  an  agent  of  illumination.  Car- 
bonic oxide  is  found,  too,  as  we  have  stated,  in  the  neighborhood  of  brick- 
kilns and  furnaces.  From  iron  furnaces  it  is  given  off  to  the  extent  of 
from  25  to  32  per  cent.,  and  from  copper  furnaces,  from  13  to  19  per  cent. 
Under  the  influence  of  solar  light,  Boussingault  noticed  that  the  leaves  of 
aquatic  plants  give  off  carbonic  oxide.  May  not  this  be  the  explanation 
of  the  unhealthiness  of  marsh  districts?  ("Lancet,"  March  1,  1862, 
p.  219.) 

To  what  is  the  poisonous  action  of  carbonic  oxide  due  f 

It  has  been  held  that  it  depends  on  the  formation  in  the  blood  of  a  new 
and  fixed  compound  of  carbonic  oxide  and  haemoglobin.  The  belief  in  the 
fixed  nature  of  this  carbonic  oxide  haemoglobin  is  the  reason  why  Kuhne 
of  Berlin  asserts  that  in  carbonic  oxide  poisoning  artificial  respiration  is 
useless,  and  that  the  only  chance  of  saving  a  patient  is  the  transfusion  of 
arterial  blood  ("  Medical  Times  and  Gazette,"  June  4,  1864,  p.  624.  See 
also  a  successful  case  of  transfusion,  "  British  Medical  Journal,"  June  9, 
1866,  p.  625).  Donders,  however,  has  endeavored  to  prove  that  carbonic 
oxide  may  be  expelled  from  the  blood  by  such  gases  as  oxygen,  hydrogen, 
and  carbonic  acid,  whilst  Zuntz  (Pfluger's  "Archiv  f.  Physiol.,"  v.  584) 
asserts  that  it  can  be  separated  by  the  vacuum,  but  that  its  separation  is 
fitful,  and  is  not  complete  by  a  single  exhaustion.  The  same  holds  good 
with  respect  to  nitric  oxide  hsemoglobin  (Podolinski). 

At  any  rate  it  is  clear  that  the  compound  formed  is  somewhat  fixed  and 
stable.  The  persistently  reddened  condition  of  the  blood  is  a  special  post- 
mortem characteristic  that  will  be  noticed  with  carbonic  oxide,  whilst  a 
darkened  condition  is  characteristic  of  carbonic  acid  poisoning.  Ssabinski 
regards  a  bloodless  condition  of  the  spleen  as  a  usual  effect  of  carbonic 
oxide  poisoning,  the  brain  being  usually  congested  and  the  heart  gorged 
("  Lancet,"  1861,  vol.  i,  p.  219). 

Toxicological  Analysis. 

The  actual  demonstration  of  the  presence  of  carbonic  oxide  in  the 
blood  should,  in  medico-legal  cases,,  be  attempted — 
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1.  With  the  microspectroacope.  "  The  absorption  band  of  reduced  haemo- 
globin does  not  occur  precisely  between  the  two  bands  of  oxyhemoglobin, 
since  the  absorption  of  haemoglobin  extends  further  towards  the  red  after 
reduction  than  before."  This  test  cannot  be  relied  on  if  the  blood  has 
been  long  exposed  to  the  air,  but  if  excluded  from  the  air,  the  spectro- 
scopic appearance  can  easily  be  obtained  four  or  five  months  after  death. 

2.  With  caustic  soda  (Hoppe  Seyler). 

(a)  Ordinary  blood,  shaken  up  with  caustic  soda,  gives  a  brownish-green 
precipitate — passing  into  a  red  solution,  consisting  of  haemoglobin 
transformed  into  reduced  hsematin. 

(/?)  Carbonic  oxide  blood,  shaken  up  with  caustic  soda,  gives  a  red  pre- 
cipitate, passing  into  a  red  solution,  the  red  color  being  a 
combination  of  carbonic  oxide  with  hsematin,  or  "carbonic  oxide 
hsematin,"  reduced  hsematin  being  also  present.  Hence  we  have 
a  compounded  spectrum  of  reduced  hsematin  and  of  carbonic 
oxide  hsematin  (similar  to  carbonic  oxide  blood,  but  paler). 

Cases  of  Poisoning  with  Carbonic  Acid  and  Carbonic  Oxide. 

1.  Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  103  (Dr.  Proctor).  Female.  Death  in  one  hour 
from  carbonic  acid,  set  free  by  the  action  of  nitric  acid  on  whiting. 

2.  "  Lancet,"  Nov.  12,  1864,  p.  552.  Male.  Instantaneous  death  from  going  into  a  vat.  The  candle 
was  found  to  burn  in  it. 

3.  Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  112.  Death  of  seven  persons  from  sleeping  in  the 
courtyard  of  a  house  where  limestone  was  being  burnt. 

4.  "Guy's  Hospital  Reports,"  April,  1839.     Male.    Death  from  limekiln  vapors. 

5.  "British  Medical  Journal,"  Feb.  205,  1870,  p.  214.     Death  from  limekiln  vapors. 

6.  Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  112.     Death  of  two  boys  from  brickkiln  vapors. 

7.  "Medical  Gazette,"  vol.  xxvii,  p.  fi93  (Mr.  Collam  Bell).  Male.  Death  in  two  hours  from  effects 
of  a  charcoal-dish.    Capacity  of  chamber,  2000  cubic  feet. 

8.  "  Edinburgh  Medical  and  Surgical  Journal,"  vol.  i,  p.  541.  Two  deaths  in  prison  from  effects  of 
burning  charcoal. 

9.  Guy's  "  Forensic  Medicine,"  p.  603.  Recovery,  after  being  in  an  atmosphere  where  charcoal  was 
burning,  and  in  which  two  birds  died. 

10.  "  Lancet,"  Dec.  22,  1838,  p.  491.  Male:  set.  66.  (Case  of  James  Trickey.)  Death  from  charcoal 
stove  at  St.  Michael's  Church. 

11.  "Lancet,"  March  23,  1839,  p.  18.  Male.  Death  from  effects  of  a  charcoal-dish  in  a  ship's 
cabin. 

12.  "  British  Medical  Journal,"  July  5,  1873,  p.  24  (Dr.  Benson).  Two  adults.  Recovery  after  severe 
symptoms,  caused  by  burning  charcoal. 

13.  "Medical  Times  and  Gazette,"  Jan.  5,  1856, p. 21  (Dr.  Ashley).  Two  females,  adults.  Recovery 
from  effects  of  burning  charcoal. 

14.  "  British  Medical  Journal,"  March  4,  1871,  p.  238.    Combustion  of  peat  in  close  chamber. 

15.  "  British  Medical  Journal,"  Nov.  9,  1861,  p.  508. 

16.  "  Medical  Times  and  Gazette,"  March  31,  1860,  p.  323.     Four  deaths  from  burning  coah 

17.  "Medical  Gazette,"  vol.  xxxvi,  p.  937. 

18.  "  Edinburgh  Monthly  Journal,"  1860,  vol.  i,  p.  642. 

19.  "  Dublin  Medical  Press,"  Jan.  31,  1849,  p.  69. 

20.  "  Medical  Times  and  Gazette,"  April  3,  1852,  p.  353. 

21.  "  Medi.  al  Times  and  Gazette,"  March  31,  1860,  p.  323. 

22.  "Annates  d'Hygiene,"  1871,  vol.  ii,  p.  441  (M.  Devergie).  Female  and  male.  The  former  died, 
and  the  latter  recovered  from  the  effects  of  gases  arising  from  a  stove,  and  getting  into  a  room 
through  fissures  in  the  chimney. 

23.  "Medical  Gazette,"  vol.  xlvii,  p.  412.  Death  from  leakage  of  gases  through  an  imperfect  joint 
in  a  furnace  flue. 

24.  Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  107.  Death  from  vapors  from  smouldering 
ashes. 

25.  "  Annales  d'Hygiene,"  Oct.  1845,  p.  369.     Death  from  the  fumes  of  smouldering  wood. 

26.  Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  111.    Two  deaths  from  coke  (ire  (SOs?). 

27.  "Edinburgh  Monthly  Journal,"  April,  1847,  p.  763  (Dr.  Davidson).  Death  from  a  fire  burning 
without  a  flue  in  a  room. 

28.  "  British  Medical  Journal,"  Jan.  11,  1862,  p.  35  (Dr.  Ody).  Death  from  a  coal  fire,  burnt  on  the 
hearth,  under  an  open  chimney,  in  which  there  was  a  downward  current. 
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29.  Percy's  "  Metallurgy,"  vol.  ii,  p.  531.    Death  from  the  leakage  from  a  furnace  through  a  brick 
culvert. 

30.  Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  107.    Death  of  four  men  from  the  waste  gas  from 
blast  furnaces. 

COAL  GAS. 

Composition. 

Coal  gas  is  a  compound  gas,  and  varies  considerably  in  the  relative 
amount  of  its  several  compouent  parts.  The  differences  are  due  to  many 
causes,  such  as  the  kind  of  coal  employed,  and  the  temperature  to  which 
it  has  been  subjected,  etc.  The  following  are  the  gases  present  in  coal 
gas: 

1.  Hydrogen. 

2.  defiant  gas  and  other  heavy  hydrocarbons. 

3.  Light  carburetted  hydrogen. 

4.  Carbonic  oxide. 

5.  Carbonic  acid. 

6.  Sulphuretted  hydrogen. 

7.  Ammonia. 

8.  Oxygen. 

9.  Xitrogen. 

In  London  gas  the  amount  of  carbonic  oxide  varies  from  about  5  to  7 
per  cent.,  light  carburetted  hydrogen  from  -10  to  45  per  cent.,  and  olefiant 
gas  from  3  to  4  per  cent.  There  is  little  doubt  that  carbonic  oxide  is  the 
most  actively  poisonous  of  the  gases  present.  Indeed,  some  have  stated 
that  it  is  the  only  poisonous  body  (M.  Tourdes).  But  it  is  more  than 
probable,  as  Dr.  Taylor  suggests,  that  the  various  hydrocarbons  present 
have  also  a  noxious  influence.  It  is  curious,  however,  that,  in  a  very 
diluted  state,  pure  carburetted  hydrogen  does  not  appear  dangerous  to 
health,  inasmuch  as  the  miners  breathe  it  continually  without  any  ap- 
parent ill  effects  resulting.  The  odor  of  coal  gas,  which  is  due  to  naphtha 
vapor  and  to  other  volatile  hydrocarbons,  is  its  great  safeguard  ;  and  this 
odor  is  very  intense.  We  can  ourselves  detect  1  part  of  coal  gas  in 
12,000  of  air,  and  there  are  few  in  our  experience  who  cannot  recoenize  1 
part  in  8000. 

Symptoms — Experiments  on  Animals. 

Experiments  on  animals  with  coal  gas  were  made  by  Dr.  Aldis,  and  are 
recorded  in  the  "British  Medical  Journal,"  Feb.  1,  1862,  p.  126,  and 
March  29,  1862,  p.  344.  Other  experiments  are  recorded  in  the  July 
number  of  the  "  Edinburgh  Medical  Journal,"  1874.  According  to  our 
own  experiments,  an  atmosphere  containing  4  per  cent,  has  a  well-marked 
injurious  action  on  mice.  Two  mice  out  of  three  died  in  about  five  minutes 
in  an  atmosphere  containing  17  per  cent.,  but  the  third  one  for  some  reason 
or  another  recovered.  But  even  when  the  gas  was  present  in  excessively 
minute  quantity,  a  mouse,  as  well  as  a  small  geranium,  became  visibly 
affected  alter  exposure  to  its  influence  for  a  considerable  time  :  the  mouse 
becoming  exceedingly  quiet,  dull,  and  heavy,  with  a  complete  loss  of 
sprightliness,  from  which  state  it  took  some  time  to  recover,  whilst  the 
geranium  slowly  withered  and  ultimately  died. 

These  experiments  show  that  a  very  small  quantity  of  coal  gas  in  the 
atmosphere  may  and  does  produce  serious,  although  not  necessarily  fatal, 
results.     Remembering,  therefore,  the  enormous  leakage  of  gas  that  is 
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daily  going  on,  and  everlastingly  taiuting  the  atmosphere,  we  are  led  to 
inquire  whether  this  may  not  possibly  be  the  cause  of  many  cases  of  illness 
the  physician  finds  it  difficult  to  explain.  The  symptoms  of  coal  gas 
poisoning  may  be  thus  summarized  :  headache  and  giddiness,  then  vomit- 
ing, followed  by  loss  of  memory,  passing  on  to  unconsciousness,  with  con- 
vulsions and  loss  of  muscular  power,  and  finally  complete  asphyxia.  Dr. 
William  Taylor's  carefully  recorded  case  ("Edinburgh  Medical  Journal," 
July,  1874)  shows  a  close  resemblance  between  coal  gas  poisoning  and 
apoplexy,  except  in  this  one  particular,  that  in  apoplexy  the  symptoms 
are  continuously  persistent,  whilst  in  coal  gas  poisoning  they  fluctuate — 
being  at  one  moment  hopeful,  and  at  another  discouraging.  He  notes, 
moreover,  the  incessant  oscillation  of  the  eyeballs  in  poisoning  by  coal  gas. 

Post-mortem  Appearances. 

The  post-mortem  appearances  vary,  and  the  variations  may  possibly  be 
accounted  for  by  one  gas  predominating  at  one  time  and  one  at  another. 
M.  Tourdes  regards  the  following,  however,  as  the  appearances  that  may 
ordinarily  be  expected  :  coagulation  of  the  blood,  a  deepened  tinge  of 
color,  brilliancy  of  coloration  of  the  pulmonary  tissue,  abundant  froth  in 
the  air-passages,  engorgement  of  the  vertebral  nervous  system,  and  extrav- 
asation of  coagulated  blood  in  the  spinal  column,  injected  state  of  the 
mucous  membrane  at  the  base  of  the  tongue,  and  occasional  rose-colored 
patches  on  the  thighs. 

Treatment. 

The  treatment  must  consist  in  fresh  air,  cold  affusion,  stimulants,  arti- 
ficial respiration,  etc. 

Tests. 

Coal  gas  may  be  known  : 

(1.)  By  its  smell. 

(2.)  By  its  burning  with  a  white  light. 

(3.)  By  its  exploding  when  mixed  with  80  to  90  per  cent,  of  air. 

Cases  of  Poisoning  with  Coal  Gas. 

CASE  1. — "Annates  d'Hygiene,"  Jan.  1842.  Also  see  "  Monograph"  (by  Tourdes).  See  also  "Edin- 
burgh Medical  Journal,"  July,  1874,  p.  28.     Family. 

Symptoms,  etc. — Breathed  coal  gas,  which  had  escaped  from  under  the  earth  and  permeated  into 
the  room,  for  nearly  forty  hours.  Four  of  the  children  were  found  dead,  and  the  father  and  mother 
insensible.    The  father  died — the  mother  recovered. 

Post-mortem. — Congestion  of  the  brain  and  membranes  ;  all  the  air-passages  intensely  injected  ;  the 
bladder  in  four  cases  was  filled  with  an  enormous  quantity  of  limpid  urine.    Intestines  natural. 

(ASK  2.--"  Guy's  Hospital  Reports,"  No.  8  (Mr.  Teale). 

CASE  3.— "Medico-Chirurgical  Transactions,"  1862,  vol.  xlv,  p.  103  (Mr.  Bloxam).    Male. 

Symptoms,  etc. — A  gasfitter  accidentally  breathed  coal  gas.  He  was  found  insensible,  sitting  in  the 
parlor  in  which  he  was  at  work.     Death  must  have  been  rapid. 

Post-mortem — Skin  pale  ;  rigidity  well  marked  ;  blood  black  and  fluid  ;  brain  healthy,  but  smelled 
of  coal  gas  ;  lungs  dark  red,  and  smelled  of  gas;  right  side  of  the  heart  full  of  fluid  blood  ;  left  side 
empty. 

CASE  4.—"  Annales  d'Hygiene,"  1870,  vol.  i,  p.  60  ;  "  Lancet,"  July  6,  1872,  p.  32  (Mr.  Jackson). 

Symptoms,  etc. — Leakage  from  a  small  pipe  leading  to  a  gas-stove.  A  woman  died  after  four  hours ; 
her  infant  (fourteen  days  old)  was  not  affected,  owing  probably  to  its  position;  the  nurse,  who  was 
found  in  an  insensible  state,  recovered,  under  the  action  of  galvanism  and  artificial  respiration. 

CASE  5.—"  Lancet,"  Jan.  30, 1869,  p.  159  (Dr.  Sieveking).    (1)  Male  :  set.  55.    (2)  Male :  set.  33. 

Symptoms,  etc. — Leakage  of  gas,  due  to  a  horse  kicking  the  gaspipe.  Insensibility,  with  stiffness  of 
the  arms,  occurred  in  both.  About  five  gallons  of  undiluted  oxygen  were  administered.  Recovery 
in  twenty-four  hours. 
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CASE  6.—"  Lancet,"  Oct.  25, 1873,  p.  592  (Dr.  de  Chaumont).  (1)  Female  :  set.  82.  (2)  Female  :  set. 
30.     (3)  Male  :  set.  38. 

Symptoms,  etc. — Leakage  of  gas  from  siphon  of  company's  main.  One  recovered,  the  two  others 
died. 

Post-mortem. — Dura  mater  in  both  cases  was  much  congested  ;  lungs  dark  ;  bronchial  mucous  mem- 
brane much  congested  ;  stomach  healthy. 

CASE  7.— "Lancet,"  Oct.  4,  1873,  p. 500.    Male:  child. 

Symptoms,  etc. — Escape  of  gas  into  bedroom.     Found  dead.    No  sign  of  struggling. 

CASE  8.—"  Lancet,"  Nov.  10,  1866,  p.  523  .(Dr.  Barclay).    Male :  set.  23. 

Symptoms,  etc. — The  man  had  a  fit  ;  after  recovery  found  it  difficult  to  speak;  seemed  as  if  intoxi- 
cated ;  pupils  natural ;  vomiting  ;  clonic  spasms.    Recovered  by  the  next  day.    Urine  natural. 

CASE  9.—"  Lancet,"  Nov.  10, 1866,  p.  523  (Dr.  Barclay).    Male :  set.  28. 

Symptoms,  etc. — Fits,  but  without  loss  of  consciousness;  urine  natural ;  loss  of  memory  and  speech  ," 
frequent  clonic  spasms.    Recovery. 

CASE  10.— "Lancet,"  Dec.  10,  1S70,  p.  816  (Mr.  Jessop).    Male:  set.  24. 

Symptoms,  etc. — W^nt  into  a  large  gas-pipe  to  look  for  place  of  leakage,  supposing  all  the  gas  to 
have  been  let  off.  Immediate  insensibility  ;  was  found  and  taken  out  after  twenty  minutes ;  con- 
vulsious;  pupils  normal ;  no  foaming  of  the  mouth,  or  vomiting,  or  stertorous  breathing.  Recovered 
in  two  days. 

CASE  11.—"  Edinburgh  Medical  Journal,"  July,  1874  (Dr.  Wm.  Taylor).    Male :  set.  60. 

Symptoms,  etc. — Slept  all  night  in  a  room  where  coal  gas  had  been  escaping  (not  more  than  three 
per  cent,  being  present  in  the  atmosphere).  Found  in  the  morning  unconscious;  mouth  open; 
pupils  insensible  and  dilated  ;  breathing  labored  ;  afterwards  convulsions  set  in ;  jaws  became  rigid  ; 
breath  impregnated  with  gas.  (Cold  douche,  artificial  respiration,  turpentine  enema  used.)  Seemed 
to  improve  for  a  time,  but  died  the  next  day. 

CASE  12.—"  Edinburgh  Medical  Journal,"  July,  1874,  p.  25  (Drs.  Maclagan  and  Pirie,  of  Dundee). 
Symptoms,  etc. — A  man,  wife,  and  two  children  found  dead  fromgas  leakage. 

CASE  13.— "Edinburgh  Medical  Journal,"  July,  1874,  p  27.    Male:  set.  14. 

Symptoms,  etc. — A  boy  at  public  school  died  from  the  gas  escaping  at  night  into  the  bedroom,  the 
stopcock  not  having  been  properly  turned. 

NITROUS  OXIDE  (N20). 
(Nitrogen  Protoxide — Laughing  Gas.) 

Preparation  and  Properties. 

It  is  prepared  by  heating  nitrate  of  ammonia. 

H4N,N03  =    2H20    +    N20. 

Nitrous  oxide  is  a  colorless  gas,  with  a  sweetish  smell  and  taste.  At 
0°  C.  100  cubic  inches  of  water  dissolve  130  cubic  inches  of  the  gas,  and 
at  23.8°  C.  100  cubic  inches  dissolve  60  cubic  inches  of  the  gas.  It  can 
be  reduced  to  a  liquid  by  a  pressure  of  50  atmospheres  at  a  temperature 
of  1.05°  C.  The  gas  has  about  the  same  specific  gravity  as  carbonic  acid 
(1.527).  It  is  a  brilliant  supporter  of  combustion.  It  has  neither  acid 
nor  alkaline  properties. 

Effects  of  Inhalation. 

Sir  H.  Davy  was  the  first  who  pointed  out  that  it  might  be  breathed 
without  danger  for  a  short  time,  symptoms  of  transient  intoxication  being 
produced.  These  effects. rapidly  disappear,  and  no  ba.d  after-effects  result. 
Of  late  several  accidents  have  occurred  from  its  use  as  an  anaesthetic  in 
dental  and  other  operations.  It  is  to  be  remembered  that  nitrous  oxide 
cannot  act  as  a  substitute  for  oxygen,  and  that  undiluted  nitrous  oxide 
acts  speedily  as  a  poison.  Further,  if  any  hydrochloric  acid  be  present 
in  the  nitrate  of  ammonia,  a  little  chlorine,  which  will  prove  very  injuri- 
ous, may  be  generated  at  the  same  time.  It  is  generally  sujjposed  that 
the  fatal  effects  resulting  from  it  are  due  to  pure  air  not  being  allowed  to 
enter  at  proper  intervals  during  the  exhibition  of  the  gas.     The  advantages 
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of  the  gas  as  au  anaesthetic  are  its  rapidity  of  action,  the  absence  of 
vomiting,  and  the  rapidity  of  recovery.  But  it  requires  to  be  watched 
with  great  care  during  administration.  It  is  reported  that  a  patient  in 
New  York  was  kept  one  hour  and  thirty-four  minutes  under  its  influence. 
("New  York  Medical  Journal.")  Dr.  Marion  Sims  performed  ovariotomy 
on  a  patient  under  the  gas,  the  operation  lasting  fifty-four  minutes.  Mr. 
Colton  states  that  he  has  administered  it  67,455  times,  and  never  had  an 
accident.  ("Lancet,"  Dec.  13,  1873.)  In  about  1  case  in  100  there  was 
a  little  vomiting.  (See  cases  of  death,  "Lancet,"  Feb.  15,  1873,  p.  254, 
and  Mav  25,  1872,  p.  727 ;  "  British  Medical  Journal,"  April,  1864 ; 
"  Phil,  and  Med.  Surg.  Rep.,"  1872,  p.  343.) 

FUMES  OF  NITRIC,  NITROUS  ACIDS,  ETC. 

Nitrous  acid  fumes  are  very  offensive  and  irritating,  and  in  large  quan- 
tity deadly.  There  are  several  manufacturing  {processes  in  which  such 
fumes  are  generated  and  escape  into  the  air,  unless  care  be  taken.  Such, 
for  example,  are  gun-cotton  manutactories,  and  places  where  brass  button- 
making,  water-gilding,  and  such  like  processes  are  carried  on,  as  well  as 
in  badly  managed  oil  of  vitriol  works,  and  in  oxalic  acid  manufactories 
where  the  acid  is  produced  by  the  action  of  nitric  acid  on  saccharine  mat- 
ters. In  addition  to  these,  nitrous  fumes  are  generated  by  the  makers  of 
tin  and  iron  liquors,  and  also  at  nitrobenzol  and  picric  acid  works.  To 
remedy  the  nuisance,  the  operations  should  be  carried  on  in  closed  vessels, 
and  an  apparatus  employed  whereby  the  nitrous  fumes  may  be  absorbed  by 
passing  them  either  through  water  or  through  an  alkaline  liquid  containing 
milk  of  lime.  If  habitually  breathed,  even  in  very  small  quantities,  and 
in  great  dilution,  they  are  likely  to  produce  bad  chronic  diseases,  and  in 
larger  quantities,  acute  symptoms.  The  symptoms  are  generally  a  great 
tightness  in  the  chest,  with  a  dry  cough,  the  patient  calling  out  for  air  as 
if  dreading  suffocation — a  constant  feeling  of  nausea,  pain  in  the  stomach, 
dysuria,  delirium,  and  death  in  or  after  convulsions.  Acute  inflammatory 
action  will  be  found  along  the  whole  of  the  respiratory  tract.  An  active 
supervision  of  such  manufactories  is  very  necessary  to  prevent  serious 
mischief. 

Cases  of  Poisoning  by  Nitrons  Fumes. 

CASE  1. — "Lancet,"  April  15,  18o4,  p.  4:M.  Male  :  adult.  Fumes  from  a  broken  carboy  of  nitric 
and  sulphuric  acids.     Inhaled  fumes  for  a  few  minutes. 

Symptoms. — No  effects  particularly  for  three  hours,  except  coughing,  after  which  difficulty  of  breath- 
ing set  in. 

Result.— Death  in  eleven  hours. 

Port- mortem. — Congestion  aud  effusion  of  blood  into  the  bronchial  tubes. 

CASE  2. — "Chemical  News,"  March  14,  1863,  p   132.     Male:  adult.    Broke  a  jar  of  nitric  acid,  and 
inhaled  the  vapor. 
Symptoms. — Difficulty  of  breathing  did  not  occur  for  an  hour  or  two. 
Result. — Death  in  ten  hours. 

CASE  3.— "Chemical  News,"  March  14,  1869,  p.  132.     Male :  adult.     Broke  a  jar  of  nitric  acid,  and 
inhaled  the  vapor. 
Symptoms. — Difficulty  of  breathing  did  not  occur  for  a  few  hours*. 
Result. — Death  in  fifteen  hours. 

PHOSPHORETTED  HYDROGEN  (PH3). 
(Sp.  gr.  1.24.) 

A  case  of  suspected  poisoning  is  recorded  by  Brenner  ("  Sydenham  So- 
ciety's Biennial  Retrospect,"  1865-66,  p.  443). 
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SELENIURETTED  HYDROGEN  (H2Se). 

(Sp.  gr.  2.795.) 

This  is  produced  by  acting  on  selenide  of  iron  or  of  potassium  with  di- 
lute hydrochloric  or  sulphuric  acids.  It  is  intensely  poisonous.  Berzelius, 
experimenting  on  himself,  found  a  bubble  of  the  gas  not  larger  than  a  pea 
deprived  him  of  the  sense  of  smell  for  several  hours. 

SULPHURETTED  HYDROGEN  (H2S). 

(Sp.  gr.  1.1912.) 

Preparation  and  Circumstances  under  which  it  is  produced. 

Sulphuretted  hydrogeu  is  prepared  by  adding  dilute  sulphuric  acid  to 
sulphide  of  iron.  It  is  produced  in  small  quantity  when  sulphur  is  heated 
in  hydrogen.  It  is  formed  spontaneously  whenever  a  soluble  sulphate  re- 
mains iu  contact  with  decaying  organic  matter,  provided  the  amount  of 
air  present  be  limited ;  a  sulphide  being  first  formed,  the  excess  of  oxygen 
combining  with  the  decaying  organic  matter  (Na2S04  -f-  202  =  Na2S,  etc.). 
Any  acid,  even  carbonic  acid,  will  now  set  free  the  sulphuretted  hydrogen 
(Na2S  +  H20  +  C02  =  Na2COs  +  H2S).  It  is  in  this  way  that  the  Har- 
rogate spring  becomes  loaded  with  the  gas,  to  which  it  owes  its  unpleasant 
taste,  but  supposed  medicinal  properties,  whilst  by  a  similar  action  sul- 
phuretted hydrogen  is  generated  in  sewers  and  cesspools.  The  occasional 
bad  taste  of  soda  and  other  effervescent  waters,  is  due  to  a  minute  trace 
of  the  gas  being  generated,  owing  to  common  water  containing  sulphates 
and  organic  matter  being  used  in  their  manufacture. 

Properties. 

Sulphuretted  hydrogen  is  a  colorless  transparent  gas,  having  an  intense 
odor  of  rotten  eggs.  Water  at  0°  C.  dissolves  4.37  times  its  bulk,  and  at 
15°  C.  3.23  times  its  bulk  of  the  gas.  If  the  solution  be  allowed  to  stand 
exposed  to  the  air  or  oxygen,  water  is  formed,  and  the  liquid  becomes 
turbid  from  the  deposition  of  sulphur. 

2H2S    +   02=2H20   +   S2. 

A  little  sulphuric  acid  is  formed  if  the  oxidation  takes  place  in  a  moist 
atmosphere. 

Sulphuretted  hydrogen  is  a  combustible  gas,  and  burns  with  a  pale-blue 
flame,  producing  water  and  sulphurous  anhydride.  If  the  amount  of  air 
be  limited,  sulphur  will  be  deposited.  Transmitted  through  tubes  heated 
to  redness,  sulphuretted  hydrogen  is  partially  decomposed  into  sulphur  and 
free  hydrogen.  In  the  presence  of  moisture,  sulphurous  acid  and  sulphu- 
retted hydrogen  decompose  each  other.  It  is  also  decomposed  by  the 
haloid  elements.  It  will  explode  when  mixed  with  one-half  its  volume 
of  oxygen,  sulphur  being  deposited,  but  if  it  be  exploded  in  the  proportion 
of  2  of  sulphuretted  hydrogen  and  3  of  oxygen,  sulphurous  acid  only  is 
formed. 

A  pressure  of  17  atmospheres  reduces  the  gas  at  a  temperature  of  15°  C. 
to  a  colorless  mobile  liquid. 

Symptoms. 

The  symptoms  of  poisoning  by  sulphuretted  hydrogen  vary  according  to 
the  degree  of  its  dilution.     If  very  concentrated,  death  is  immediate.     If 
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somewhat  diluted,  nausea,  giddiness,  cold  skin,  laborious  breathing,  irregular 
action  of  the  heart,  pains  in  the  stomach,  and  death  by  coma,  or  perhaps 
in  violent  convulsions,  with  tetanus  and  even  delirium,  are  not  unusual. 
If  in  a  greater  degree  of  dilution,  sleepiness  merely  will  be  produced,  from 
which  recovery  is  easy,  if  proper  means  be  adopted,  but  may  otherwise 
terminate  fatally  without  sensibility  being  restored;  if  respired  in  an 
exceedingly  dilute  form  a  train  of  febrile  symptoms,  somewhat  resembling 
typhoid  in  their  character,  will  be  observed,  a  feeling  of  nausea  probably 
being  the  first  symptom  complained  of.  The  pupils  will  generally  be 
found  dilated. 

Experiments  on  Animals. 

The  results  of  the  experiments  of  Parent  du  Chatelet,  Barker,  and 
Letheby,  on  animals  with  the  gas,  may  be  thus  tabulated  : 

1  of  H2S  in  1500  of  air  killed  small  birds") 

290  rabbits  -  Parent  du  Chatelet. 

Dr.  Barker. 
\  Dr.  Letheby. 

Dr.  "Letheby  considers  that  1  per  cent,  of  the  gas  in  air  would  be  destruc- 
tive to  human  life. 

According  to  Dr.  Donovan,  even  the  mere  application  of  the  gas  to  the 
skin  is  dangerous.  It  is  intensely  fatal  if  injected  into  the  blood  or  into 
the  cavities  of  the  body. 

Sewer  Gases. 

All  the  cases  of  poisoning  by  sulphuretted  hydrogen  that  are  recorded 
have  been  accidental.  Indeed,  it  could  not  well  be  otherwise.  The  fatal 
cases  have  generally  happened  during  the  removal  of  night-soil ;  and  from 
the  less  care  that  is  probably  taken,  such  accidental  cases  seem  to  be  com- 
moner on  the  Continent  than  in  England.  A  mere  feculent  odor  is  not 
necessarily  injurious,  nor  is  there  much  danger  to  be  apprehended  from 
sewers  where  the  supply  of  water  is  liberal.  Previously  to  emptying  cess- 
pools, privies,  sewers,  and  the  like,  they  should  be  well  stirred  up,  as 
otherwise  the  escape  of  noxious  vapors  may  take  place  as  soon  as  the  re- 
moval of  the  soil  commences.  It  is  not  enough  to  find  that  a  candle  will 
burn  in  the  atmosphere  of  a  cesspool,  because  even  then  it  may  be  dan- 
gerously charged.  Further  (and  this  is  also  true  in  the  case  of  vaults), 
they  should,  before  entry,  be  freely  exposed  to  the  air,  an  active  combus- 
tion set  up,  and  chlorine  generated  in  them  for  two  or  three  days  before 
the  men  are  allowed  to  enter. 

The  sewer  gas  is  generally  a  mixture  of  sulphuretted  hydrogen,  sulphide 
of  ammonium,  and  nitrogen,  but  sometimes,  according  to  Thenard,  it  is  a 
mere  deoxidized  air  with  excess  of  carbonic  acid.  In  such  cases  (and  re- 
covery is  more  hopeful  under  this  latter  condition)  the  want  of  oxygen  is 
the  true  cause  of  the  asphyxia  rather  than  the  amount  of  carbonic  acid, 
which  is  not  likely  to  exceed  4  per  cent. 

The  accidents  in  the  Fleet  Lane  sewer  in  February,  1801,  were  carefully 
investigated  by  Dr.  Letheby  ("Lancet,"  Feb.  23,  1861,  pp.  187  and  455). 
Sulphuretted  hydrogen  was  undoubtedly  the  cause  of  the  deaths.  Was  it 
due  (1)  to  the  discharge  of  some  liquid  into  the  sewer,  like  gas  liquor  satu- 
rated with  sulphuretted  hydrogen,  or  (2)  to  the  escape  of  the  gas  from  the 
disturbed  mud  in  the  sewer,  or  (3)  to  the  action  of  some  acid  liquor  let 
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into  the  sewer,  upon  the  sulphides  contained  in  the  mud?  Dr.  Letheby 
believed  it  due  to  the  last  cause.  The  time  of  the  aceideut  coincided  with 
the  letting  into  the  sewer  about  100  gallons  of  acid  liquor  ("sharps")  from 
a  founder's  and  brass-finisher's.  This  acid  liquor  consisted  of  the  washings 
of  the  brass  after  it  had  been  steeped  in  nitric  acid.  Undoubtedly  acid 
liquor  should  not  be  allowed  to  escape  into  the  sewers  at  all ;  but  there  was 
some  doubt  whether,  in  this  case,  it  could  be  traced  directly  to  it.  Dr. 
Letheby  believes  that  all  danger  would  be  averted  by  the  men  at  work 
using  charcoal  respiratoi's. 

The  composition  of  the  air  of  the  city  sewers  is  thus  stated  by  Dr. 
Letheby: 

Traces  of  ammonia — marsh  gas — and  sulphuretted  hydrogen. 

Xitrogen,  .......     79.96 

Oxygen 19.51 

Carbonic  Acid,         ......       0.53 

Emanations  given  off  from  dead  bodies  have  for  centuries  been  regarded 
with  special  dread.  These  gaseous  emanations  are  chiefly  ammonia,  sul- 
phuretted hydrogen,  carbonic  acid,  phosphuretted  hydrogen,  and  carbu- 
retted  hydrogen.  Necessarily  putrefaction  is  delayed  when  a  bodyis  buried 
in  lead,  but  the  metal  gives  way  at  last  from  its  conversion  into  a  carbo- 
nate. The  removal  of  bodies  from  the  London  churches  to  the  cemetery 
was  effected  with  perfect  safety  by  inclosing  them  separately  in  a  shell  of 
such  a  size  that  there  was  at  least  two  inches  between  the  coffiu  and  the 
shell,  this  space  being  filled  up  with  a  mixture  of  equal  parts  of  charcoal, 
carbolate  of  lime,  and  earth.  There  is  every  reason  to  believe  that  the 
accounts  given  of  the  evils  that  have  arisen  from  dead  bodies  are  much 
exaggerated;  few  cases  are  on  record,  except  accidents  arising  from  the 
exhumation  of  recently  interred  bodies  where  the  abdomen  and  other  parts 
were  distended  with  gases,  and  in  such  cases  as  these,  accidents  are  easily 
explained  in  other  ways.  {Vide  "Lancet,"  Dec.  7,  1830,  p.  411,  and 
March  14,  1840,  p.  936.) 

Treatment  of  Sulphuretted  Hydrogen  Poisoning. 

The  treatment  is  fresh  air  and  cold  affusion.  The  respiration  at  times 
of  air  containing  a  trace  of  chlorine  should  be  tried,  and  this  can  be 
easily  effected  by  making  the  person  breathe  from  out  of  a  bottle  con- 
taining a  small  quantity  of  chloride  of  lime.  Hot  brandy  and  water  may 
be  given  freely. 

Post-mortem  Appearances. 

The  post-mortem  appearances  are  fairly  constant.  The  blood  is  fluid 
and  of  a  dark  black  color,  the  poison  being  actually  absorbed  by  the 
blood,  and  chemical  changes  thereby  effected.  There  is  a  general  disten- 
sion of  the  viscera,  rapidity  of  putrefaction,  and  the  exhalation  from  the 
body  of  an  offensive  odor.  .  The  right  side  of  the  heart  is.usuallv  gorged 
with  blood.  The  muscles  generally  are  dark-colored.  All  the  larger 
bronchial  tubes  (and  this  is  a  very  characteristic  appearance  after  sul- 
phuretted hydrogen  poisoning)  appear  as  if  smeared  with  a  dirty-brown 
deposit,  which  can  be  wiped  off  with  the  finger.  By  this  means  there  is 
no  difficulty  after  death  in  deciding  whether  the  fatal  result  was  due  to 
sulphuretted  hydrogen  or  to  carbonic  acid. 
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Tests. 
(«)    The  vapor  of  sulphuretted  hydrogen  is  known — 

1.  By  its  odor  of  rotten  eggs:  1  part  in  10,000  can  be  easily  noted 

by  the  smell. 

2.  White  filter-paper  moistened  with  a  solution  of  acetate  of  lead,  or 

any  other  salt  of  lead,  is  immediately  blackened. 
Sulphuretted  hydrogen  in  solution  is  similarly  known  by  the  black- 
ening effect  on  the  addition  of  a  lead  salt. 

05)  The  vapor  of  sulphide  of  ammonium  is  known,  in  addition  to  the 
above  tests — 

(1)  By  its  turning  turmeric-paper  brown. 

(2)  By  the  white  fumes  produced  with  hydrochloric  acid. 

(3)  By  a  crimson  color  being  produced  with  nitro-prusside  of  sodium. 

This  may  be  exposed  to  the  action  of  the  gas  on  a  piece  of 
filter-paper,  moistened  with  a  solution  of  the  salt.  This  test 
produces  no  action  with  H2S. 

Toxicological  A  nalysis. 

If  the  body  suspected  to  have  been  poisoned  by  sulphuretted  hydrogen 
can  be  examined  immediately,  either  place  in  a  cut  made  in  a  thick 
muscle,  or,  better  still,  put  under  the  skin,  a  strip  of  bright  silver,  or  a 
piece  of  lead-paper,  and  note  the  changes  that  result.  If  sulphuretted 
hydrogen  be  present,  the  silver  or  the  lead-paper  will  be  blackened.  This 
test  will  be  of  no  value,  howeyer,  unless  the  experiment  be  made  imme- 
diately after  death,  because  (1)  the  sulphuretted  hydrogen  is  only  retained 
by  the  tissues  for  a  short  time,  and  (2)  if  any  putrefaction  process  has  been 
set  up,  the  test  is  worthless.  And  this  will  further  show  the  necessity  in 
such  cases  for  special  examination  of  the  locality  where  the  accident  hap- 
pened, as  reliable  evidence  of  poisoning  by  sulphuretted  hydrogen  can 
scarcely  be  obtained  from  an  examination  of  the  body  itself. 

Cases  of  Poisoning  with  Sulphuretted  Hydrogen,  Sewer  Emanations,  etc. 

CASK'  1.— "  Annales  d'HygiSne,"  July,  1836  (M.  d'Arcet).  Males  (3)  :  adults.  Three  men  died  suc- 
cessively within  a  few  years,  from  sewer  emanations  evolved  from  a  pipe  leading  from  the  privy 
into  the  room  where  they  lived. 

CASE  2. — Taylor's  " Medical  Jurisprudence,"  vol.  ii,  p.  120.  The  men  working  in  the  Thames 
Tunnel  were  found  to  suffer  severely.  Several  died.  Dr.  Taylor  found  this  to  he  due  to  the  air  con- 
taining sulphuretted  hydrogen. 

CASE  3.—"  Medical  Times  and  Gazette,"  July  1,  1871,  p.  9.    Sewer  gas. 

CASE  4.—"  Medical  Gazette,"  vol.  xliii,  p.  871. 

CASE  5.—"  Lancet,"  Feb.  17,  1872,  p.  243.    Sewer  gas. 

CASE  6.—"  Lancet,"  Juue  29,  1872,  p.  895.    Sewer  gas. 

CASE  7.—"  Lancet,"  April  15,  1848,  p.  413.    Sewer  gas. 

CASE  8.— "Lancet,"  Feb.23,  1861,  p.  187  (Dr.  Letheby  and  Mr.  Holden).  Malesi  ti:  adults.  Sewergas. 

CASE  9. — Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.  121.  Six  persons.  All  six  slept  in  a  room 
containing  a  minute  trace  of  H2S.  The  cottages  were  built  on  slag  continuing  the  sulphides  of  iron 
and  calcium,  and  the  day  before  the  accident  there  had  been  a  sharp  shower  of  rain.  (1  and  2)  The 
father  and  mother  were  found  dead  in  the  morning.  (3)  A  child  was  found  insensible,  and  died  in 
the  afternoon,  (4)  An  adult  slept  in  the  same  bed,  and  was  dead  after  an  hour.  (5  and  G)  Two 
children  also  died. 

CASE  10— Taylor's  "  Medical  Jurisprudence,"  vol.  ii,  p.  124  (Mr.  Eager  Guildford).  Male:  adult, 
From  cleaning  out  a  tank  used  as  a  cesspool.  The  man  fell  in,  but  was  rescued  in  three  minutes. 
Coma.     Death  in  twenty-four  hours. 

CASE  11.— Taylor's  '•  Medical  Jurisprudence,"  vol.  ii,  p.  124.  Male:  adult.  Cleaning  out  a  cesspool 
in  which  oil  of  vitriol  had  been  poured.     Death. 
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CASE  12— "Christison,"  p.  810.    Twenty-two  hoys.    All  attacked,  and  two  died,  from  the  effect  of 
gases  escaping  into  the  garden  from  a  cesspool. 

CASE  13.— Taylor's  "Medical  Jurisprudence,"  vol.  ii,  p.,126.    Three  men.    Died  from  breathing 
gases  emanating  from  an  old  sewer.    Two  men  were  nearly  killed  in  endeavoring  to  rescue  them. 

CASE  14.— "British  Medical   Journal,"  Aug.  14,  1839,  p.  188.    Two  deaths  in  sewers  at  Dublin, 
arising  from  gas  lime  being  thrown  into  the  sewer. 


SULPHUROUS  ACID  (S02). 
(Sulphur  Dioxide.   Sp.  gr.  of  gas  2.247,  and  of  liquid  1.38  at  16°  C.) 

Sources  and  Properties. 

Sulphurous  acid  is  produced  by  burning  sulphur  in  air  or  oxygen.  It 
is  also  one  of  the  gases  (as  well  as  carbonic  acid  and  carbonic  oxide)  pro- 
duced by  the  combustion  of  coal  and  coke,  and  derived  from  the  oxida- 
tion of  the  sulphur.  The  amount  of  sulphur  in  different  specimens  of  coal 
and  coke  varies  greatly. 

Amount  of  Sulphur  in  different  varieties  of  Coal. 


Maximum. 

Minimum. 

Average. 

Newcastle,     .     . 
Derbyshire,  .     . 
Lancashire,   .     . 
Scotland,   .    .     . 

5.07 
2.85 
1.30 
3.04 
1.57 

0.09 
0.06 
0.80 
0.52 
0.33 

36  exps.  1.47 
18      "       1.24 

7  "      1.01 
28      "       1.43 

8  "       1.11 

The  amount  of  sulphur  in  coke  is  generally  about  one-half  of  the  total 
quantity  present  in  the  coal  from  which  it  is  prepared.  Sulphurous  acid 
is  also  given  off  freely  from  the  craters  of  volcanoes,  and  consequently 
may  be  ordinarily  found  in  the  springs  of  volcanic  districts.  It  is  pro- 
duced also  by  burning  ordinary  coal  gas,  from  the  oxidation  of  the  sulphur 
compounds  present. 

Sulphurous  acid  is  a  colorless  gas,  having  an  intensely  suffocating  odor 
and  a  pungent  taste.  It  is  neither  combustible  nor  a  supporter  of  com- 
bustion. Water  dissolves  about  forty  times  its  bulk.  It  possesses  great 
bleaching  powers,  but  it  does  not,  like  chlorine,  destroy  the  color,  proved 
by  the  fact  that  it  can  be  again  restored  by  an  alkali  or  by  the  action  of 
a  stronger  acid. 

Its  uses  are  numerous:  amongst  others  for  bleaching,  as  a  preservative 
of  meat,  to  check  fermentation,  and  for  purposes  of  fumigation. 

Poisonous  Effects  of  the  Gas. 

In  excess,  of  course,  sulphurous  acid  is  a  poison  ;  but  it  is  remarkable 
how  easily  animals  become  accustomed  to  inhaling  it  in  small  quantity. 
A  quantity  of  the  gas  that  is  positively  poisonous  to  one  can  be  respired 
with  perfect  impunity  by  another  that  has  been  cautiously,  and  by  degrees, 
accustomed  to  its  action.  For  example,  we  placed  two  mice  in  a  large 
glass  receiver,  in  which  we  burnt  0.5  grain  of  sulphur.  The  effect  was 
immediate,  and  the  irritability  caused  lasted  for  some  time;  but  by  in- 
creasing the  amount  of  the  sulphur  gradually  day  by  day,  we  were  enabled 
to  burn  10.0  grains  of  sulphur  in  the  same  vessel  without  anything  like 
the  irritating  effect  on  these  two  mice  resulting  that  0.5  grain  produced 
in  the  first  instance.     We  do  not  think  that  when  the  slight  irritability 
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that  sulphurous  acid  produces  iu  small  quantity  is  in  the  first  instance 
overcome,  that  it  acts  injuriously;  rather,  indeed,  it  maybe  antiseptic  iu 
its  action,  and  positively  beneficial.  Some  years  ago,  when  Dr.  Lethebv 
was  examining  the  air  of  the  Underground  Railway,  it  was  remarked 
that  the  meu  constantly  engaged  on  that  line  suffered  little  or  no  incon- 
venience from  the  sulphurous  acid  present  in  the  air.  It  is  to  be  re- 
marked that  we  have  failed  to  train  plants  to  bear  its  action  in  the  same 
manner  as  we  have  trained  mice.  A  very  much  smaller  quantity  of  sul- 
phurous acid  will  destroy  a  plant  than  is  necessary  to  kill  a" small  animal 
like  a  sparrow. 

Tests  for  Sulphurous  Acid. 

1.  Its  intensely  suffocating  odor. 

2.  It  produces  a  blue  color  with  starch  and  iodic  acid.     One  part  in 
3000  can  be  easily  detected  by  this  test. 


CHAPTER  XVIII. 

COMPOUND  POISONING. 

Cases  of  mixed  or  compound  poisoning  are  not  uncommon.  Sometimes 
the  symptoms  consist  of  a  combination  of  those  usually  resulting  from  the 
several  poisons  taken.  At  other  times  the  symptoms  of  the  one  poison 
which  is  the  most  powerful,  or  which  is  present  in  the  greatest  quantity, 
seem  entirely  to  overwhelm  the  action  of  other  poisonous  bodies  with  which 
it  may  be  mixed.  Sometimes  a  new  set  of  symptoms  are  produced,  en- 
tirely differing  from  the  symptoms  produced  by  either  poison.  At  other 
times  the  intense  action  of  one  poison  seems  to  be  more  or  less  completely 
destroyed  by  the  action  of  the  second.  This  is  notably  the  case  where 
opiates  are  given  in  combination  ;  as,  for  example,  in  a  mixture  of  opium 
and  oxalic  acid.  The  treatment  in  all  cases  of  compound  poisoning  will 
depend  on  the  poisons  taken,  and  must  be  specially  suggested  by  the  char- 
acter and  nature  of  the  symptoms. 

The  following  is  a  list  of  some  cases  of  compound  poisoning  that  are  on 
record  : 

Compound  Poisoning. 

"British  Medical  Journal,"  Jan.  22,  1S70,  p.  86.  (."iiss.  of  aconite  tincture  and  5j  of  chloroform.   Re- 
covery.   No  vomiting  for  three  hours.) 

"Medical  Times  and  Gazette,"  Nov.  12,  1864.    (Liniment  of  ammonia,  oil,  and  cantharides.    Re- 
covery.) 
"Medical  Times  and  Gazette,"  Dec.  1,  1855,  p.  560.    (Arsenic  and  phosphorus.     Rat  poison.) 
"Medical  Times  and  Gazette,"  April  11,1857,  p.  368.    (Arsenic  and  antimony.) 
"Medical  Times  and  Gazette,"  Sept.  14,  1850,  p.  296.    (Poppy-heads  and  marigolds,  boiled  in  water, 
given  tu  a  child,  set.  5  weeks.     Death.) 
"Medical  Times  and  I  lazette,"  March  18,  1865,  p.  299.    (Death  from  arnica  and  opium.) 
"  Lancet,"  vol.  ii,  1865,  pp.  69,  79,  80-95  (Glasgow  poisoning  case.    Aconite  and  laudanum.) 
"Medical  Times  and  Gazette,"  Dec.  5,  1857,  p.  587.    (A  packet  of  vermin-killer  with   2  drachms  of 
tincture  of  opium,  and  J^  a  drachm  of  red  precipitate.     No  convulsions  or  twitchings  of  any  kind 
occurred.) 

"British   Medical  Journal,"  June  24,  1805,  p.  657.    (Suspected   slow   poisoning   from   sulphate  of 
iron  and  zinc.) 
"  British  Medical  Journal,"  July  13, 1867,  p.  29.    (Large  dose  of  camphor  and  belladonna.     Death.) 
"British  Medical   Journal,"  Feb.  29,   1868,  p.  204.    (Laudanum  and  ipecacuanha.     Death.) 
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"Lancet,"    Aug.  30,  1856,  p.  248.    (5ij-5"j  of  sulphate  of  iron,   and   Svij  of  sulphate  of   copper. 

Death  in  forty-eight  hours.) 
"Lancet,"  Feh.5,  1853,  p.  139.  (Aconite  and  morphia.     Death.) 
"Medico-Chirurgical  Review,"  Jan.  185-t.     (Chrome-yellow  and  arsenic.) 

"Mediciil  Times,"  Oct.  3,  1848,  p.  58.  (Laudanum  and  arsenic.  Narcotism.  Death  in  eighteen  hours.) 
"Medical  Times  and  Gazette,"    Dec.    19,  I860,  p.  645.    (Acetate  of  lead  and  aiumonio-chloride  of 

mercury.) 
"Lancet," Dec.  23,  1871,  p.  907.    (Strychnia,  red  precipitate,  and  laudanum.) 
"Lancet,"  March  29,  1862,  p.  326.     (Laudanum  and  gin.    Death.) 
Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  426.    (Aconite  and  morphia.     Death.) 
"  Medical  Times  and  Gazette,"  Nov.  3,  1866,  p.  473.    (Belladonna  and  opium.) 
Taylor's  "Medical  Jurisprudence,"  vol.  i,  p.  432.     (Belladonna  and  opium.; 


CHAPTER   XIX. 

EXAMINATION  OF  HAIKS  AND  STAINS. 

Hairs — Fibres  of  linen,  silk,  cotton,  etc. — Micrometer  measurements — Seminal 
Stains — Tests — Methods  of  examining  a  suspected  stain — Microscopic  appear- 
ance of  the  seminal  animalcules — Bodies  with  which  they  may  be  confounded — 
Blood-stains — Naked-eye  appearance — Action  of  cold  water — Chemical  tests — 
Stains  likely  to  be  mistaken  for  blood-stains  by  the  naked-eye  appearance — 
Spectroscopic  test — History  ot  the  test — Chemistry  of  the  blood-coloring  matter 
— Changes  in  the  color  of  blood-stains — Blood  spectra — The  microspectroscope 
— Examination  of  a  recent  stain  on  a  white  fabric — Examination  of  old  stains, 
and  of  stains  on  colored  fabrics — Examination  of  stained  fabrics  that  have 
been  washed,  and  the  treatment  to  be  adopted  in  detecting  blood  in  the  water 
used  for  washing  them — Examination  of  stains  on  leather — Examination  of 
stains  on  earth,  and  on  clothes  soiled  with  earthy  matters — Examination  of 
urine  for  blood — Substances  producing  spectra  likely  to  be  mistaken  for  blood  — 
Precautions  to  be  observed  in  conducting  microspectroscopic  observations — 
Microscopic  test — Differences  in  the  blood-corpuscles  of  different  animals — Mi- 
croscopic examination  of  a  blood-stain  —  Bodies  likely  to  be  mistaken  for  blood- 
corpuscles  under  the  microscope — Day's  guaiacum  resin  test— Blood  crystals — 
Teichmann's  test — Methods  suggested  for  distinguishing  human  from  other 
blood — Menstrual  blood. 

Hairs,  Fibres  of  Linen,  Silk,  Cotton,  etc. — Micrometer  Measurements. 

Blood-stains,  wounds,  seminal  stains,  and  other  suspicious-looking  spots, 
often  contain  hairs  from  men  or  other  animals,  or  portions  of  some  fabric, 
worn  by  either  the  victim  or  the  assailant.  These  substances  may  also  be 
found  upon  weapons,  and  are  often  handed  to  the  medical  jurist  for  exami- 
nation. In  some  cases  the  microscopic  examination  of  hairs  has  led  to  the 
conviction  of  a  murderer.  Dr.  Taylor  mentions  such  cases,  and  the  authors 
know  of  others.  In  one  case  a  woman  was  proved  to  have  spots  of  blood 
with  rabbit's  hairs  upon  her  clothing,  and  as  her  murdered  child  had  worn 
a  victorine  of  rabbit's  fur  around  its  neck,  this  circumstance  was  con- 
sidered to  be  a  strong  link  in  the  chain  of  evidence.  So  numerous  are  the 
varieties  of  hair  used  in  furs,  and  so  many  are  the  vegetable  and  other 
fabrics  employed  in  articles  of  clothing,  that  it  is  evident  that  special 
knowledge  must  be  required  to  settle  such  questions.  Sometimes,  indeed, 
it  may  be  impossible  to  give  a  definite  answer  to  the  question,  "  What  hair 
or  fibre  is  this?"  It  is,  however,  very  easy  to  acquire  familiarity  with  the 
fibres  of  wool,  silk,  cotton,  and  linen,  and  to  distinguish  human  hairs  from 
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those  of  many  other  animals.  The  illustrations  in  Plates  VI,  VII,  and  VIII, 
are  all  drawn  to  one  scale,  and  the  hairs  have  all  been  subjected  to  the 
same  process,  i.e.,  they  have  been  steeped  for  some  time  in  turpentine,  and 
then  mounted  in  Canada  balsam.  Sonnenschein  points  out  and  figures 
the  adhesion  of  spermatozoa  to  hairs  from  the  genitals  in  cases  of  rape. 
In  ordinary  cases  a  magnifying  power  of  from  200 — 300  diameters  will 
be  found  quite  sufficient  to  identify  the  various  hairs  and  fibres.  Such 
powers  are  preferable  to  higher  ones,  because  they  permit  the  use  of 
polarized  light,  which  is  often  of  great  service  in  such  investigations. 

Those  who  are  not  familiar  with  the  microscope  often  find  great  diffi- 
culty in  understanding  the  magnitudes  of  microscopic  objects,  and  the 
measurement  of  blood-disks,  hairs,  spermatozoa,  etc.,  given  in  medical 
books.  The  figure  given  below  (Fig.  44)  may  perhaps  assist  in  explaining 
the  principles  of  micrometry. 

The  scale  on  the  left  contains  one  inch  divided  into  20  parts,  or,  by 
means  of  the  diagonal  line,  as  small  a  part  as  s\j-th  of  an  inch  may  be 
measured  off.     On  the  right,  nearly  the  same  space  is  divided  into  mil- 
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limetres,  each  division  representing  2i  of  these.  Let  us  suppose  a  goat's 
hair,  which  is  about  one  five-hundredth  (5-J-qO  of  an  inch  in  diameter 
(equals  0.05  millimetre),  magnified  250  times.  The  -|f£  =  ^.  It  would 
therefore  appear  half  an  inch  in  size,  and  fill  up  two  of  the  large  or  ten 
of  the  small  divisions  on  the  inch  scale,  and  five  of  those  on  the  right- 
hand  side,  or  12.5  millimetres. 

But  the  blood-disk  of  a  sheep  is  only  about  ^^th  of  an  inch  in  diam- 
eter ;  so  that,  if  magnified  250  diameters,  it  would  only  fill  ^th  of  an 
inch,  or  one  of  the  divisions  on  the  left  of  the  figure;  which  equals  1.25 
millimetres,  or  just  half  one  of  the  spaces  on  the  right-hand  side.  In  the 
figure,  a  frog's  blood-disk  is  seen  filling  four  of  the  (ri\th  inch)  spaces  on  the 
left ;  it  therefore  appears  4th  of  an  inch  in  length.  Now,  as  previous 
measurements  have  shown  us  that  the  average  length  of  a  frog's  red  blood- 
disk  is  about  yyVo^th  °f  au  inch,  we  know  that  the  magnifying  power  is 
about  220  times,  tor  T2T2o°o  =  i-  ^u  tne  sarae  way>  the  rhomboidal  crystal 
on  the  right  measures  two  of  the  spaces,  which  equal  2 -J  millimetres  each. 
It  therefore  appears  to  be  5  millimetres  in  diameter.  If  seen  with  the 
same  power  as  the  frog's  blood-disk  above,  its  real  length  will  therefore  be 
about  yTVoth  of  an  inch,  for  3^  =  ^th  of  a  millimetre,  or  yyVjjth  of  an 
inch  nearly. 

Hairs  from  different  parts  of  the  human  body,  as  well  as  hairs  from 
different  individuals  of  the  same  species  amongst  animals,  may  vary  con- 
siderably in  size,  as  will  appear  from  the  following  table  (chiefly  taken 
from  Dr.  Emil  Pfaff 's  work  "  Das  Menschliche  Haar,  etc.,"  Leipsic,  1866, 
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quoted  by  Sounenschein).     The  originals  have  been  reduced  to  fractions 
of  an  English  inch. 


Lanugo  (down)  from  a  suckling, 
Lanugo  from  a  young  girl's  arm, 
Lanugo  from  the  upper  lip  of  a  woman 
Hairs  from  the  arm  of  a  man, 
Hairs  from  the  eyelashes  of  a  man, 
Tragi  (from  the  ears),    . 
Hair  from  woman's  head  (eapilli), 
Hair  from  man's  head  (eapilli), 
Hair  from  hand  of  man, 
Vibrissas  from  nostrils,  . 
Malepubes*,    ..... 
Female  pubes,         .... 
lulus  (first  down  of  beard),    . 
Eyebrows,      ..... 
Mystax  (mustache), 
Hairs  from  axilla, .... 
Pig's  bristle,  .... 

Hair  of  spaniel  dog, 

"      rabbit, 

"      horse. 

"      goat, 

"       fox,  . 

"       cow, 

"      fallow  deer, 


-1—  to 
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_  1 

666' 


3  3  -3  " 
_1_ 
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to 


to 


1 

166* 
_1_ 
100' 

1 

1100" 

_1 

1  1  25- 
_1_ 
3  40' 

"oOO- 
_1  _ 
600" 

J 

B  00" 
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If  we  analyze  the  above  table,  we  fitid  that  human  hairs  have  a  diame- 
ter varying  from  the  -r^th  to  about  the  g^^th  of  an  inch,  according  to 
age,  sex,  and  situation.  It  will  be  seen  that  hairs  from  the  female  head 
are  generally  finer,  as  well  as  softer,  longer,  and  more  inclined  to  curl, 
than  those  from  the  male.  Those  of  children  are  also  softer,  more  silky, 
and  finer  than  those  of  adults.  But  there  are  exceptions.  The  student 
should  make  himself  familiar  with  the  appearances  of  horizontal  sections 
of  the  various  hairs  likely  to  come  into  question  in  such  matters.  Plate 
VI  shows  such  sections  of  human  hairs. 

The  questions  respecting  hairs,  etc.,  likely  to  be  submitted  to  you  are — 

1.  Is  it  hair,  or  some  other  fibre? 

2.  If  it  be  hair,  is  it  human  or  that  of  some  other  animal  ? 

3.  If  it  is  human,  is  it  male  or  female?  And  from  what  part  of  the 
body  does  it  come  ? 

4.  Has  the  hair  been  cut,  or  torn  out,  or  has  any  artificial  coloring  or 
bleaching  been  used  ? 

I.  As  regards  the  first  question,  mioroscopists  will  have  but  little  diffi- 
culty in  responding. 

The  twisted  or  spiral  structure  of  the  flattened  bands  of  cotton ;  the 
rectilinear  form  of  linen  fibres,  with  jointed  markings,  at  unequal  distances, 
its  fibres  tapering  to  a  point ;  the  cylindrical  form  of  silk,  almost  free 
from  markings  of  any  kind,  and  refracting  light  most  powerfully  ;  the 
clearly  vegetable  structure  of  the  fibres  of  bast-matting  and  of  jute,  are 
all  easily  recognized.  Wool  is  a  variety  of  hair;  its  fibres  are  irregular, 
of  unequal  thickness,  and  there  are  peculiar  markings  upon  it.  (See 
Plate  VII.) 

II.  The  second  question  is  also  tolerably  easy  to  answer  in  the  majority 
of  cases.  Human  hairs  are  peculiar  in  having  their  cortical  substance  so 
extremly  thin,  and  marked  more  than  that  of  any  other  mammals  by  fine 
transverse  lines  ;   and  in  the  interior  of  tbose  from  the  head  there  is 
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usually  an  axis  band  or  cylinder  formed  of  spheroidal  cells.  Some  writers 
consider  that  the  medulla  is  deficient,  and  the  cortex  redundant ;  but,  in 
our  opinion,  this  is  a  misnomer.  Many  animals,  particularly  rodents  and 
the  carnivora,  have  very  peculiar  hairs,  some  of  which  are  well  shown  in 
the  figures.     Seals  and  some  others  have  two  widely  different  kinds  of  fur. 

III.  The  question  as  to  male  or  female  has  already  beeu  in  part  answered 
in  the  preliminary  remarks.  It  may  often,  indeed  almost  always,  be  ad- 
visable to  compare  the  suspected  hairs  with  others  (respecting  which  there 
is  no  doubt)  from  the  body  of  the  murderer,  or  of  the  victim,  or  of  the 
animal  whose  hair  we  believe  it  to  be.  Female  hairs  are  generally  some 
TYoo^h  or  Ts'ooth  of  an  inch  less  in  diameter  than  male  ones;  and  the 
root  of  the  male  hairs  is  some  -500th  of  an  inch  to  g-g-^th  wider  than  that 
of  female  ones.  Men's  hairs,  if  uncut,  have  also  a  broader  point.  Alka- 
lies affect  them  much  less  then  they  do  female  hairs. 

The  question  as  to  the  part  of  the  body  may  sometimes  be  settled  partly 
by  the  diameters,  partly  by  the  general  appearance.  Those  of  the  eye- 
brows are  generally  firm  at  the  point,  smooth,  angular  or  oval  on  section, 
with  a  stout,  knob-like  bulb.  The  eyelashes  have  spindle-shaped  roots. 
Hairs  from  the  nose  and  ears  are  coarser,  and  have  stout  roots.  The  hairs 
of  the  beard  and  mustache  are  much  modified  by  shaving  and  cutting, 
and  those  of  the  axilla  by  perspiration.  The  shaft  of  the  latter  rises  im- 
mediately out  of  the  thick  root,  and  does  not  taper;  the  points  are  coni- 
cal but  not  sharp  ;  the  color  generally  light  from  the  perspiration.  The  hairs 
on  the  back  of  the  hand,  and  those  on  the  forearm,  are  often  much  modi- 
fied by  friction  and  soap,  which  fray  them.  Their  roots  are  club-shaped. 
The  pubic  hairs  are  generally  much  flattened,  and  often  present  consider- 
able roughness,  through  loosening  of  the  epidermic  scales  of  the  cortex,  so 
as  almost  to  appear  branched  when  seen  under  the  microscope.  Their  roots 
are  knotty,  particularly  in  the  male ;  and  the  usual  rule  of  size  is  some- 
what reversed,  those  of  the  female  (see  table)  being  generally  rather 
broader  than  those  of  the  male.  The  roots  of  the  hairs  of  the  scrotum 
are  particularly  long  in  aged  adults,  as  the  hairs  are  deeply  imbedded 
there. 

IV.  Has  the  hair  been  lately  cut  or  shaved,  or  has  it  been  torn  out 
violently  ? 

Hairs  which  are  cut  with  scissors,  etc.,  retain  a  certain  smoothness  of 
section  for  many  days ;  but  hairs  violently  torn  out  by  force  are  generally 
crushed  and  somewhat  frayed,  and  the  hair-sheath  is  also  generally  torn 
out,  along  with  the  bulb. 

It  must,  however,  be  noted  that  hairs  lost  after  fevers,  and  other  acute 
diseases,  resemble  those  torn  out,  as  regards  the  bulbs  and  hair-sheaths. 
Epidermic  scales  from  the  skin  will  often  be  found  along  with  those  torn 
out,  and  there  may  even  be  blood  in  small  quantities.  Arsenical  and 
narcotic  poisoning  and  ringworm  will  cause  the  hairs  to  come  out  of  the 
head,  etc.,  very  easily.  It  is  well  known  that  syphilis  has  the  same 
effect. 

V.  Has  the  hair  been  bleached,  or  dyed,  or  changed  its  color?  The 
sudden  bleaching  of  the  hair  by  grief  or  fright  has  been  much  disputed, 
although  numerous  instances  are  recorded  (Mary,  Queen  of  Scots,  Marie 
Antoinette,  etc.).  It  is,  however,  certaiu  that  the  hair  may  slowly  change 
its  color  from  these  causes.  As  a  rule,  the  hair  of  children  darkens  greatly 
as  they  advance  in  life;  and  a  man  at  forty-five  is  sometimes  grayer  than 
one  ten  or  fifteen  years  older.  Certain  soils  change  the  color  of  the  hair 
of  bodies  buried  in  them,  an  effect  which  has  beeu  attributed  to  hutnic 
acid  (Ulmin?).  The  hair  may  be  bleached  by  chlorine,  and  changed  in 
color  by  chloride  of  gold  solution  ;  the  exact  tint  depending  partly  on  its 


Plate  "VIK 


Hair     o£     Seal.     *  200 . 


jfsioieic 


Mmmmmmmmnmmmmm 


Hajrs    £totei    SaJole 


Sxkeep's  "Wool.  *  200 


Cotlon    fil>Tes*200 


^V 


iFTkwes      of   Bas-t      Ma.ttra.g 

il.o..:  ;     ■    ■'.     des  .      x.200. 


JjLV&x&uxm,  d*J..ji,~tera*fic<;c.  IuK- 


W.V/est  &     '    ■  ■ 


EXAMINATION    OF    SEMINAL    STAINS.  501 

original  color,  partly  on  the  strength  of  the  solution.  Acetic,  citric,  hy- 
drochloric, and  some  other  acids  produce  similar  effects. 

The  hair  is,  however,  generally  roughened  by  these  processes.  Alkalies 
produce  similar  effecLs,  though  they  generally  restore  the  color  of  hairs 
bleached  by  acids.  Strong  alkalies  dissolve  hairs.  Alcohol  renders  them 
more  or  less  transparent,  but  does  not  dissolve  them.  Lead,  silver,  bis- 
muth, and  other  metals  whose  sulphides  are  dark,  are  often  used  as  dyes. 
Usually  speaking,  weak  nitric  acid  will  dissolve  out  these,  without  destroy- 
ing the  hair.  Hairs  tinged  by  pomades  may  be  detected  by  using  alcohol 
or  ether,  which  will  dissolve  out  these  preparations.  If  a  prisoner's  hair 
has  been  dyed,  his  scalp  will  often  be  found  tinted.  In  a  doubtful  case 
the  head  might  be  shaved,  and  then  carefully  watched.  The  young  hairs 
will,  however,  be  somewhat  lighter  iu  tint  than  the  old  ones  at  first,  and 
somewhat  darker  a  little  later.  Hair  resists  putrefaction  iu  a  most  wonder- 
ful manner,  particularly  if  the  soil  be  dry.  Many  mummies  have  most 
perfectly  preserved  hair. 

Workers  in  copper  may  have  copper  oxide  in  their  hair ;  and  indigo, 
ebony,  and  other  matters  often  adhere  to  the  hairs  of  those  working  in  them. 

STAINS. 

There  are  few  things  the  medical  jurist  is  called  upon  to  examine  more 
frequently  than  stains.  Not  a  few  cases  might  be  cited  where  a  verdict 
has  in  a  great  measure  been  decided  upon  the  evidence  of  the  nature  of  a 
stain. 

SEMINAL  STAINS. 

Seminal  stains  may  be  confounded  with  stains  of  albumen,  such  as  from 
the  white  of  an  egg,  or  with  stains  resulting  from  any  gummy  material. 
In  each  case  the  fabric  is  stiffened  ;  and  if  the  stain  be  upon  a  white  sub- 
stance, it  will  scarcely  show  any  color.  On  carefully,  however,  comparing 
together  different  stains,  and  especially  by  transmitted  rather  than  by 
reflected  light,  it  will  be  seen  that  a  seminal  stain  has  a  slightly  more 
marked  grayish-brown  tinge  than  stains  produced  by  gum  or  albumen. 

Casper  remarks  that  seminal  stains  are  usually  to  be  found  at  the  back 
of  the  shift  or  other  garment. 

Tests  for  Seminal  Stains. 
A  spot  of  semen  may  be  known  as  follows : 

1.  Warm  the  stain  by  holding  it  near  the  fire.  It  will  become  of  a 
pale-yellow  tint  if  it  be  seminal.  This  is  a  very  characteristic  and  con- 
clusive reaction,  happening  with  hardly  any  other  discharge,  healthy  or 
unhealthy. 

2.  If  a  seminal  stain  be  moistened  with  warm  water,  it  will  be  found  to 
evolve  the  odor  peculiar  to  the  seminal  fluid. 

3.  Cut  a  portion  of  the  stain  out,  and  place  it  in  a  watch-glass,  with  five 
or  six  drops  of  water.  Leave  it  for  about  ten  minutes.  Having  removed 
the  piece  of  the  fabric,  squeeze  the  water  out  with  the  fingers,  or  bv  means 
of  a  glass-rod,  into  the  watch-glass.  Place  this  in  a  good  light  on  a  piece 
of  white  paper,  and  add  a  drop  of  nitric  acid  upon  a  glass-rod,  when,  if 
the  stain  be  seminal,  the  liquid  will  turn  of  a  yellow  color,  but  no  pre- 
cipitate will  be  produced. 

4.  Lassaigne  suggests  that,  in  order  to  distinguish  between  an  albumen 
and  a  semen  stain,  it  should  be  moistened  with  a  solution  of  oxide  of  lead 
in  liquor  potassa?,  and  dried  at  68c  F.     If  it  be  an  albuminous  stain  (that 


502  MICROSCOPIC    APPEARANCE    OF    THE    ZOOSPERMS. 

is,  if  it  contain  sulphur),  it  turns  of  a  yellow  color;  but  if  it  be  seminal, 
no  change  is  apparent,  unless,  as  sometimes  happens,  the  semen  be  diluted 
with  some  albuminous  secretion. 

5.  In  pure  seminal  stains  the  guaiacum  test  gives  no  blue  reaction. 

The  above  tests,  however,  are  rendered  practically  worthless  if  the 
garment  on  which  the  stains  are  found  is  dirty  or  colored.  Under  such 
circumstances  we  must  rely  entirely  on  microscopic  examination  ;  and  it 
is  to  be  further  noted  that  we  should  not  be  justified  under  any  circum- 
stances in  pronouncing  a  stain  to  be  seminal,  unless  the  results  of  the 
microscopic  examination  were  conclusive. 

Microscopic  Examination  of  a  Seminal  Stain. 

This  consists  in  the  search  for  the  minute,  but  very  characteristic,  bodies 
known  as  the  seminal  animalcules  (spermatozoa,  zoospernis),  which  exist 
in  the  semen  of  those  who  have  arrived  at  puberty.  We  are  aware,  as 
Casper  proved,  that  semen  and  stains  of  semen  have  been  found  and  may 
exist  without  any  spermatozoa  being  discoverable  with  the  microscope; 
but  we  consider  that  it  would  be  unwise  to  venture  on  giving  evidence  as 
to  the  seminal  nature  of  a  given  stain,  unless  we  were  able  to  find,  without 
doubt,  remains  of  the  seminal  spermatozoa. 

To  Examine  a  Suspected  Seminal  Stain  Microscopically. 

Carefully,  and  with  as  little  handling  as  possible,  cut  the  stained  portion 
out  of  the  fabric.  Place  part  of  it  in  a  perfectly  clean  watch-glass,  with 
two  or  three  drops  at  most  either  of  cold  distilled  water  or  of  a  2  per  cent, 
aqueous  solution  of  salt  or  sugar.  Other  liquids  are  recommended  by 
other  authorities  for  the  purpose.  Grohe  suggests  the  use  of  a  solution  of 
magenta,  which  colors  the  contents  of  the  spermatozoa  a  deep  red,  whilst 
the  use  of  a  solution  of  ammonia  is  also  recommended.  We  should  advise 
using  no  other  reagent  for  acting  on  the  stained  cloth  than  pure  water 
Move  the  stained  fabric  about  in  the  water  with  a  piece  of  glass- rod  drawn 
out  to  a  blunt  point.  Having  allowed  it  to  soak  for  about  ten  minutes, 
squeeze  the  water  out  with  the  fingers,  or  with  the  end  of  the  glass-rod, 
and  examine  several  specimens  of  the  liquid,  and  especially  any  deposits 
that  may  form,  under  the  microscope,  using  for  the  purpose  a  quarter-inch 
power. 

The  microscopic  appearance  of  the  zoosperms  is  most  characteristic 
(Fig.  45). 

They  are  exceedingly  minute  bodies,  their  entire  length  often  not  being 
more  than  the  go0th  of  an  inch.  It  is  well  to  remember,  however,  that 
not  only  is  there  a  great  variation  in  their  magni- 
tude, but  that  there  is  an  equal  variation  in  their 
multitude.  Hence  you  should  never  conclude  the 
absence  of  spermatozoa  until  you  have  submitted 
several  drops  of  the  solution  to  examination. 

The  human  spermatozoon  has  a  flattened  and 
almost  oval  head,  with  a  long  slender  filamentous 
tail.  The  entire  length  varies,  according  to  Mr. 
Curling,  from  the  ^o^t-h  to  the  jj-jtb  of  an  inch. 
Some,  however,  are  to  be  found  that  do  not  exceed 
the  joVoth  of  an  inch  in  length.  The  tail  is  usually 
five  or  six  times  the  length  of  the  head,  which  is  about¥ g^th  inch  in 
diameter,  and  may  roughly  be  regarded  as  about  one-third  the  size  of  a 
human  red  blood-corpuscle.     The  shape  varies  in  different  animals. 
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Fig.  46  represents  the  shape  of  the  spermatozoa  of  the  sheep,  and  Fig.  47 
those  of  several  other  animals.  In  fresh  semen,  as  well  as  often  in  semen 
taken  from  a  body  some  hours  after  death,  and  very  fre-  ^tn  AR 
quently  in  semen  for  some  hours  after  emission,  the  vibratile, 
undulating  motion  of  the  animalcule,  principally  executed  i#  a 
with  the  tail,  betokens  life.  A  case  is  on  record  (in  "  Beale's 
Archives  ")  in  which  spermatozoa  were  found,  still  capable  of 
movement,  in  mucus  taken  from  the  vagina  of  a  little  girl 
fourteen  days  after  the  rape  she  had  suffered.  But  even  when 
they  are  dead,  and  the  stain  is  dry,  they  are  easily  discovered 
and  distinguished  by  their  peculiar  shape.  We  have  more 
than  once  seen  them  in  stains  six  months  old  ;  whilst  some 
have  asserted  they  have  been  able  to  discover  them  after  five 
or  six  years  (Ritter  and  Bayard).  They  have  certainly  a 
remarkable  power  of  resisting  putrefaction,  having  been  ob- 
served by  several  microscopists  in  semen  that  had  become 
putrid.  Their  movements,  when  alive,  are  not  checked  by  admixture 
with  other  secretions.  They  are  stimulated  in  their  movements  by  alkalies, 
but  arrested  by  weak  acids.  A  temperature  above  1203  F.,  however,  kills 
them  in  a  very  short  time. 

With  what  may  these  Seminal  Animalcules  be  confounded? 

1.  It  is  possible  to  mistake  minute  fragments  of  linen  fibre  washed  out  of 
the  fabric  under  examination  for  the  tails  of  the  spermatozoa.  Hence,  it 
is  a  safe  rule  to  admit  nothing  to  be  spermatozoa  unless  one  or  more  com- 
plete spermatozoa  are  found.  The  characters  of  linen  and  cotton  fibre, 
however,  are  sufficiently  well-marked  to  prevent  any  possibility  of  mistake 
by  the  careful  observer  (page  499). 

2.  Granules  are  to  be  found  in  all  semen,  which  might  be  mistaken  by 
a  careless  observer  for  the  head  of  an  animalcule.  The  granules,  how- 
ever, are,  as  a  rule,  much  larger  than  the  heads  ;  and  if  the  rule  we  have 
laid  down  be  observed,  of  allowing  nothing  to  be  proof  of  the  existence  of 
spermatozoa  unless  the  complete  animalcule  (head  and  tail)  is  found, 
these  granules  will  prove  no  fallacy. 

3.  M.  Donne  discovered  and  described,  in  vaginal  mucus,  an  animal- 
cule, not  unfrequently  found  where  cleanliness  is  a  secondary  consideration, 
called  by  him  "  Trichomonas  Vagince." 

Note  these  differences,  however,  between  the  trichomonas  and  the  semi- 
nal animalcule,  (a)  The  heads  of  the  trichomonads  are  at  least  three 
times  the  size  of  the  heads  of  spermatozoa.  (,3)  Internally  the  tricho- 
monads are  granular,  whereas  the  heads  of  the  spermatozoa  are  perfectly 
transparent  and  structureless,  (j)  From  the  boundary  wall  of  the  head 
of  the  trichomonads  several  cilite  are  apparent,  whilst  from  the  spermato- 
zoon there  are  none. 

4.  Certain  fungi  are  said  very  closely  to  resemble  spermatozoa.  Dr. 
Beale  has  figured  some  of  them.  In  the  fungi  the  apparent  tail  is  much 
clumsier,  they  refract  light  differently,  and  they  may  be  seen,  under  favor- 
able conditions,  to  grow  on  the  glass  slide. 

Lastly,  we  would  say,  under  no  circumstances  admit  a  stain  to  be  semi- 
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nal,  unless  you  discover  complete  spermatozoa.     The  other  tests  are  to  be 
regarded  as  strongly  confirmatory,  but  not  as  primary,  evidence.     And 


t.  Frog— a,  Head;  b,  Body;  c,  Tail.    2.  Triton.    3.  Finch. 
4.  Field-mouse.    5.  Hedgehog.    6.  Sheep. 

further,  the  presence  of  complete  spermatozoa  leaves  no  doubt  whatsoever 
but  that  the  stain  is  seminal. 


BLOOD-STAINS. 

When  you  are  called  to  examine  suspected  blood-stains,  note  in  writing: 
(1)  their  exact  position  on  the  garment  or  instrument;  (2)  if  upon  a 
fabric,  the  side  of  the  fabric  on  which  they  occur;  and  (3)  the  number, 
size,  and  exact  shape  of  the  spot  or  spots.  It  is,  moreover,  advisable, 
whether  the  stains  be  upon  fabrics  or  upon  instruments,  such  as  knives, 
axes,  hammers,  etc.,  for  the  medical  jurist  to  place  upon  such  articles  a 
private  mark  by  which  he  may  be  able  to  recognize  them  readily  in  the 
witness-box  as  the  articles  submitted  to  examination,  and  upon  which  the 
stain  or  stains  were  found. 


Naked-eye  Appearances  of  Blood-stains. 

Considerable  variety  will  be  noted  in  the  naked-eye  appearances  of  blood- 
stains. They  may,  of  course,  be  mere  smears,  and  without  character;  but 
more  frequently  they  are  found  as  small  circular  spots,  having  well-de- 
fined margins.  Should  the  blood,  however,  have  been  splashed  on  the 
substance  obliquely,  the  spot  will  then  very  probably  assume  a  comet-shaped 
form  ;  that  is,  an  oval  head  with  a  long  pointed  tail,  the  extreme  end  of 
which  is  more  or  less  bulbous.  If  the  spots  be  upon  a  colored  substance 
of  any  kind,  they  are  best  distinguished  by  artificial  light. 

The  color  of  the  stains  will  depend  on  various  causes;  such  as  (1)  upon 
their  age;  (2)  upon  their  thickness;  (3)  upon  the  amount  of  moisture  and 
the  temperature  to  which  the  blood  has  been  subjected  ;  and  (4)  upon  the 
kind  of  material  upon  which  it  has  fallen.  If  the  stains  be  upon  polished 
bodies,  such  as  metals,  they  generally  appear  as  dark  shining  spots,  easy 
of  removal,  with  cracks  radiating  from  the  centre.  If  upon  cotton,  silk, 
or  linen,  etc.,  they  have  usually  a  stiffened  feel,  like  a  spot  of  dried  gum. 

And  now  examine  the  spots  with  a  large  magnifying  glass.    By  this  means 
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vou  may  be  able  to  discover  clots  or  coagula,  which,  if  the  stains  are  upon 
fabrics,  will  be  more  or  less  mixed  up  with  the  fibres  of  the  material.  This 
is  a  strong  argument  in  favor  of  the  stain  being  blood,  but  you  must  not 
be  satisfied  without  further  examination.  It  is  well  to  remember  that  there 
is  a  close  similarity  between  clots  and  small  particles  of  some  substances, 
such  as  kino.  Kino,  however,  may  be  easily  distinguished  by  the  green- 
ish-black color  produced  by  the  action  of  a  persalt  of  iron  upon  it. 

Physical  and  Chemical  Properties  of  Blood. 

We  need  say  little  respecting  the  identification  of  blood  when  in  quan- 
titv.  The  spontaneously  coagulable  fibrin,  the  coagulability  of  the  serum 
by  heat  and  nitric  acid,  and  the  several  tests  we  have  now  to  describe, 
render  the  investigation  under  such  circumstances  perfectly  simple.  We 
may,  however,  note  in  passing,  that  Dr.  Letheby  has  shown  the  almost 
perfect  absence  of  fibrin  in  some  samples  of  menstrual  blood.  The  same 
has  been  noted  in  some  cases  of  purpura  hemorrhagica. 

Human  blood  is  a  reddish,  viscid  fluid,  having  a  sp.  gr.,  on  an  average, 
of  1055,  varying  in  color  according  as  it  flows  from  an  artery  or  vein  :  in 
the  former  case,  in  health,  it  is  of  a  bright  red,  and  in  the  latter,  of  a  darker 
or  purple  tint.  The  color,  however, chiefly  depends  (as  will  be  shown  under 
Spectroscopy),  on  the  oxidation  of  the  coloring-matter  of  the  corpuscles. 
Hence,  in  certain  diseases,  and  in  cases  of  suffocation,  blood  from  an  artery 
may  be  dark  ;  whilst  on  the  other  hand,  blood  escaping  very  slowly  from 
a  vein,  and  becomiug  exposed  to  the  air,  is  of  a  bright  color.  {See  Wounds.) 
When  venous  blood  is  examined  in  thin  layers,  it  exhibits  what  is  called 
dichroism,  or  double  coloration  ;  for  it  is  deep-red  or  purple  by  reflected 
light,  but  assumes  a  greenish  hue  when  examined  by  transmitted  light. 
There  is  a  peculiar  odor  of  an  animal  kind  about  blood  which  has  been 
treated  with  sulphuric  acid.  Some  experts  claim  that  they  can  thus  deter- 
mine by  their  nose  to  what  animal  and  to  which  sex  the  blood  belonged. 
Such  nice  discrimination  is,  to  say  the  least,  rare.  In  the  living  animal, 
the  blood  is  made  up  of: 

Fibrin      ") 

Albumen  -In  solution,  forming  the  liquor  sanguinis. 

Salts         ) 

Eed  and    white  ]  T  .     .,       ,         ,. 

,  ■  In  suspension  m  the  above  liquor. 

corpuscles.       J  r  ^ 

But  soon  after  death,  or  after  its  escape  from  the  body,  the  blood  coagu- 
lates or  clots,  and  the  arrangement  in  coagulated  blood  is  as  follows : 

Fibrin  and  1  -n        •        -l  i  ^      i 

j       j     i -.  I  forming  the  crassamentum  or  clot;  always 

red  and  white  -  *-  ,-  .     .         '  , 

n  i        entangling  some  serum  in  its  meshes. 

corpuscles.  )  ° 

and 

Albumen  and    )  Remain  in  solution  and  constitute  the  serum. 

salts.  J  The  sp.  gr.  of  serum  is  about  1030. 

The  firmness  of  the  coagulum  or  clot  depends  chiefly  upon  the  amount 
of  fibrin  present,  which  varies  somewhat  in  healthy  people,  and,  as  has 
been  shown  by  M.  Andral,  varies  still  more  in  disease.  In  some  kinds  of 
purpura,  scurvy,  and  putrid  fevers,  there  is  not  only  less  fibrin  than  in 
health,  but  there  is  scarcely  any  at  all,  and  the  blood  will  hardly  coagu- 
late or  clot.     In  other  diseases  of  an  inflammatory  type    acute  rheurna- 
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tism,  pneumonia,  etc.)  the  quantity  of  fibrin  may  reach  10  or  even  20 
parts  in  1000;  the  blood  thus  tends  to  coagulate  whilst  circulating,  and 
often  does  so.  (See  Embolism,  in  any  modern  work  on  Medicine  or 
Pathology.)  In  health,  however,  the  average  composition  of  human  blood 
(the  mean  of  many  analyses)  may  be  taken  to  be,  in  1000  parts:  Water, 
784;  red  corpuscles,  130;  albumen  of  serum,  70;  salts,  6;  extractives 
and  fat,  including  gases,  8 ;  fibrin,  2.  The  principal  salts  found  in  the 
blood  are  chlorides  of  sodium  and  potassium,  tribasic  phosphate  of  soda, 
carbonate  of  soda,  sulphate  of  soda,  phosphates  of  lime  and  magnesia, 
oxide  and  phosphates  of  iron  (0.05  of  iron  in  1000  parts).  Playtair  and 
Boeckmann  have  found  that  the  blood  of  the  ox  (which  closely  approaches 
human  blood  in  composition)  is  almost  identical  in  percentage  composi- 
tion with  the  flesh,  and  may  be  represented  by  the  formula  C45HS9N6015. 

It  has  been  said  that  the  firmness  of  the  clot  mainly  depends  upon  the 
amount  of  fibrin  in  the  blood,  the  rule  being,  the  more  fibrin  the  firmer 
the  clot.  The  same  circumstance  modifies  the  color  also,  which  mainly 
depends  upon  the  rapidity  with  which  the  clotting  takes  place.  If  the 
clot  form  slowly  (which  is  generally  the  case  where  there  is  much  fibrin, 
as  in  inflammatory  blood),  the  red  corpuscles,  whose  sp.  gr.  is  about  1088, 
sink  to  the  bottom,  and  as  the  white  corpuscles  are  less  heavy,  they  are 
entangled  in  the  clot,  which,  by  shrinking,  acquires  a  cupped  or  concave 
surface,  and  assumes  a  huffy  coat  or  color.  If  it  set  rapidly,  it  will  have 
more  red  corpuscles  and  be  less  buffy.  Coagulation  of  blood  is  hastened 
by  the  following  circumstances  :  , 

(1)  A  temperature  of  100°  to  120°  F.  (=  37.7°  to  48.8°  C). 

(2)  Rest  favorable,  but  not  essential ;  -for  coagulation  is  promoted  by — 

(3)  Contact  with  foreign  matters,  especially  multiplication  of  points  of 
contact,  as  in  beating  blood  with  a  whisk  to  coagulate  it.  For  the  same 
reason,  probably,  blood  is  found,  after  death,  to  coagulate  quicker  in  the 
rough,  uneven  heart  than  in  the  smooth  arteries  or  veins. 

As  regards  spots  of  blood  from  a  wound,  there  will  be  more  clotting  on  a 
rough  canvas  or  woollen  shirt  than  on  a  smooth  stone  or  deal  floor. 

(4)  The  ready  and  free  access  of  air;  hence  blood  coagulates  better. 

(5)  Iu  shallow  vessels  or  thin  layers  than  in  deep  or  tall  vessels  or  in 
mass. 

(6)  The  addition  of  rather  less  than  twice  its  bulk  of  water  favors 
coagulation. 

(7)  Venesection  is  said  to  favor  clotting,  i.e.,  the  last  blood  which 
escapes  clots  more  readily  than  the  former.  Attention  to  this  may  some- 
times aid  us  in  determining  where  a  wound  was  inflicted  by  careful 
examination  of  the  blood-stains. 

The  Coagulation  of  the  Blood  is  retarded — 

(1)  By  cold.  It  is  said  that  below  40°  F.  (4.4°  C.)  it  will  not  coagulate 
at  all.     But  frozen  blood,  if  thawed,  coagulates,  though  badly. 

(2)  A  heat  above  48.8°  C,  which  either  retards  or,  by  coagulating  the 
albumen,  prevents  the  formation  of  a  clot. 

(3)  By  the  addition  of  more  than  twice  its  bulk  of  water. 

(4)  Contact  with  living  tissues  retards,  but  does  not  prevent  coagulation 
(teste  Aneurism,  Embolism,  etc.). 

(5)  By  alkaline  and  earthy  salts  in  2  to  3  per  cent,  solutions,  or  stronger 
[especially  the  sulphate  and  chloride  of  sodium]. 

(6)  By  want  of  aeration,  as  in  suifocation  ;  also  by  a  thin  layer  of  oil  or 
varnish  on  the  surface. 

(7)  Certain  inflammatory  states  retard  coagulation,  though  the  blood 
clots  more  firmly  (see  above). 
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The  above  excellent  summary  is  chiefly  taken  from  Mr.  Morant  Baker's 
"Kirke's  Handbook  of  Physiology."  As  regards  lightning  and  some  other 
forms  of  sudden  death,  see  the  chapter  on  those  subjects.  See  also  page 
44,  for  the  remarks  of  Sir  James  Paget,  as  to  the  position  of  the  red  layer 
in  the  clot  in  the  heart  and  bloodvessels  after  death  as  indicating  the 
position  of  the  body.  The  reticulated  or  netlike  appearance  of  some  old 
blood-stains  is  chiefly,  if  not  entirely,  due  to  the  coagulation  of  the  fibrin. 
This  has  been  pointed  out  (partly  with  reference  to  fossil  blood  of  great 
antiquity)  and  figured  by  Dr.  John  W.  Ogle.  ["  Brit,  and  Foreign  Med.- 
Chir.  Review,"  July,  1865,  pp.  201-2.]  This  network,  as  has  been  shown 
by  Neumann,  differs  writh  the  blood  of  different  animals,  and  in  this  way 
it  is  sometimes  possible  to  tell  the  source  of  the  blood.  [See  description 
and  plates  in  "Die  Erkennung  des  Blutes,"  von  Adolph  Neumann,  Leip- 
zig, 1869.] 

Action  of  Cold  Water  on  Blood-stains. 

Let  us  here  take  particular  note  of  the  action  of  cold  water  on  blood- 
stains. 

(a)  If  the  stain  be  of  recent  date  and  upon  an  inert  substance,  that  is, 
upon  a  body  incapable  of  combining  chemically  with  any  of  the  blood 
constituents,  it  will  be  easily  and  rapidly  dissolved  when  acted  upon  with 
cold  water,  the  solution  being  of  a  rich  red  or  of  a  brownish-red  color. 

(/S)  If  the  stain  be  not  fresh,  bid  still  comparatively  recent,  it  then  assumes, 
more  or  less,  according  to  its  age,  a  brown  tint,  and  is  less  easily  and  less 
rapidly  dissolved  by  water,  the.  solution  not  being  red,  but  of  a  dirty- 
brown  color. 

(/)  If  the  stain  be  very  old,  it  will  then  be  greatly  altered  in  appearance, 
and  be  perfectly  insoluble  in  water,  the  soluble  coloring-matter  being  com- 
pletely changed  into  an  insoluble  material  (hsematin). 

Chemical  Tests  for  Blood-stains. 

All  our  tests  for  blood  have  special  reference  to  the  reactions  of  several 
reagents  on  the  peculiar  coloring-matter  of  the  blood. 

1.  («)  If  the  stain  be  upon  a  fabric,  such  as  cotton,  linen,  silk,  etc.,  cut  a 
a  portion  of  it  out,  and  mix  it  with  a  little  cold  water,  in  a  test- 
tube. 
(/5)  If  the  stain  be  upon  porous  bodies,  such  as  wood,  bricks,  etc., 
scrape  off  the  stained  portion  for  some  depth,  reduce  it  to  a  fine 
powder,  and  digest  the  powder  for  some  hours  in  cold  distilled 
water. 
In  either  case  (a  or  /?)  filter  the  liquid,  preserving  both  the  mat- 
ters on  the  filter-paper,  as  well  as  the  filtrate,  remembering  that 
in  some  cases  the  blood  coloring-matter  may  be  present  in  a 
combined  and  insoluble  form. 
(7)  If  the  stain  be  upon  iron  or  steel,  dry  it  thoroughly,  when  possibly 
it  will  peel  off,  but  if  not,  it  must  then  be  scraped.  These 
scrapings  will  consist  of  a  mixture  of  blood  and  iron.  Digest 
them  for  a  considerable  time  in  cold  distilled  water,  rendered 
slightly  alkaline  with  ammonia;  or,  if  this  fails  in  effecting  a 
solution,  a  trace  of  citric  acid  may  be  used.  Now  filter,  when 
the  blood  solution  will  pass  through  the  paper,  and  the  iron  be 
left  on  the  filter.  It  is  well  to  remember  that  the  coloring- 
matter  of  blood  is  rapidly  changed  from  the  soluble  into  the 
insoluble  form  by  the  action  of  the  hyd rated  oxide  of  iron. 
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Hence  a  blood -stain  on  the  handle  of  a  knife  or  axe  may  present 
a  very  different  appearance  to  one  on  the  blade,  though  both 
were  produced  at  the  same  time. 

2.  Divide  the  solution  obtained  from  a,  j3f  or  y  into  several  parts,  and 
test  them  by  the  several  methods  now  to  be  described — 

A.  To  one  portion  in  a  test-tube  add  a  drop  of  a  very  weak  solution  of 

ammonia.  If  the  red  liquid  be  blood,  the  color  will  either 
remain  unchanged,  or,  if  changed,  be  slightly  intensified  and 
reddened. 
If  too  much  ammonia  be  added,  or  the  solution  be  too  strong,  the 
red  liquid  will  become  of  a  brown  tiut.  But  the  red  color  of 
blood  is  never  changed  either  to  green  (as  almost  all  the  juices 
of  red  fruits  would  be)  or  to  crimson  (as  is  the  case  with  the 
color  from  cochineal,  logwood,  Brazilwood,  madder-root,  etc.). 

B.  Heat  another  portion  in  a  test-tube  to  about  65°  C.  (149°  F.).  Note 

with  a  blood  solution  three  results:  (1)  The  red  color  is  com- 
pletely destroyed  ;  (2)  The  solution  is  coagulated  ;  (3)  A  thick 
brown  precipitate  is  produced,  the  amount  of  which  depends  on 
the  strength  of  the  solution  under  examination. 

C.  If  this  brown  precipitate  be  in  sufficient  quantity,  collect  it  upon 

a  filter,  dry  and  heat  with  some  weak  ammonia,  in  which,  if  it 
be  blood,  it  will  be  found  soluble,  the  solution,  if  sufficiently 
strong,  appearing  dark-green  by  reflected  and  red  by  trans- 
mitted light. 

D.  To  another  portion  add  a  drop  of  a  solution  of  chlorine.     The 

coloring-matter  of  blood  will  be  found  scarcely  at  all  affected 
by  the  chlorine.  A  blood  solution,  it  may  be  noted  further,  is 
not  easily  bleached  by  a  solution  of  sulphurous  acid. 

E.  To  another  portion  add  some  strong  nitric  acid.    The  red  coloring- 

matter  of  blood  will  be  coagulated,  and  the  solution  become  of 
a  dirty-brown  color.  If  the  coagulated  mass  is  in  sufficient 
quantity,  heat  it  with  some  strong  nitric  acid,  when  a  clear  yel- 
low solutiou  will  be  obtained. 

F.  A  red  precipitate  is  produced  on  the  addition  of  a  little  tincture 

of  galls.  This  reaction  is  important,  as  all  red  coloring-matters 
due  to  iron  yield  a  dark-blue  or  bluish-green  precipitate. 

3.  Blood-stains  are  insoluble  either  in  strong  alcohol,  ether,  chloroform, 
or  oils. 

Stains  likely  to  be  mistaken  for  Blood-stains  by  the  Naked  Eye. 

1.  Madder  mixed  with  Albumen  (suggested  by  Raspail). — The  color  in 
this  case  is  not  destroyed  by  heat,  whereas  that  of  blood  is.  On  the 
addition  of  a  solution  of  alum,  it  is  changed  yellow;  whereas  the  red 
color  in  a  blood  solutiou  will  be  merely  diluted. 

2.  Sanguinaria. — The  red  color  is  decolorized  by  ammonia. 

3.  Brazilwood. — The  red  color  is  turned  crimson  by  ammonia. 

4.  Logwood. — The  solution  is  reddened  by  sulphuric  acid  and  blackened 
by  sulphate  of  iron. 

5.  Camwood  and  Red  Saunders. — These  colors  are  insoluble  in  cold 
water,  and  very  soluble  in  alcohol  and  ether.  They  are  both  turned 
crimson  by  ammonia. 

6.  Archil,  fruit-stains,  flower-stains  are  all  turned  either  blue  or  green 
by  the  action  of  ammonia. 
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7.  Sulphocyanide  of  Iron. — The  red  color  is  destroyed  by  ammonia. 

8.  Citrate  of  Iron. — The  color  is  soluble  in  water,  and  remains  unchanged 
by  the  action  of  ammonia.  It  is  decomposed  by  sulphuric  acid,  and  an- 
swers to  the  general  tests  for  iron. 

9.  Anatto. — The  color  is  soluble  in  water,  and  is  not  changed  by  the 
action  of  ammonia.  It  turns  dark- blue  on  the  addition  either  of  sulphuric 
or  of  nitric  acids. 

10.  Catechu  (Cutch),  Rhatany,  and  Kino. — These  bodies  are  soluble  in 
water,  but  are  not  altered  by  the  action  of  ammonia.  All  three  contain 
tannin.  The  two  first  become  black,  and  the  third  a  greeuish-black,  on 
the  addition  of  a  salt  of  iron. 

11.  Iron  3Ioulds,  or  Red  Paint  made  from  Iron. — These  are  not  soluble 
in  cold  water,  but  they  are  soluble  in  hydrochloric  acid.  (Care  must  be 
taken  that  the  acid  itself  is  free  from  iron.)  This  solution  gives  a  char- 
acteristic dark-blue  with  ferrocyanide  of  potassium,  and  a  bright-red  with 
sulphocyanide  of  potassium.,  provided  there  is  no  great  excess  of  acid.  In 
cases  where  a  stain  is  believed  to  be  due  to  an  iron-mould,  you  should 
always  examine  the  dye  of  the  fabric,  to  prove  the  absence  or  the  presence, 
as  may  be,  of  irou  in  the  dye. 

12.  Spots  of  Rust  on  Steel  Instruments. — The  rust  spot  is  insoluble  in 
water.  Thoroughly  act  on  the  spot  with  distilled  water,  and  filter;  the 
solution,  if  rust,  will  be  uncolored.  If  there  is  any  precipitate  on  the  filter- 
paper,  it  will  probably  be  soluble  in  dilute  hydrochloric  acid.  (Do  not 
act  on  the  blade  with  hydrochloric  acid,  but  merely  with  pure  water.)  The 
hydrochloric  acid  filtrate  can  then  be  proved  to  contain  iron  by  the  ferro- 
cyanide and  by  sulphocyanide  of  potassium. 

13.  Spots  of  Lemon  or  Orange-juice  on  Steel. — In  this  case  a  citrate  of 
iron  is  formed,  which  is  soluble  in  cold  water,  forming  a  light-colored  yel- 
low-tinted solution,  having  an  acid  reaction.  The  color  is  unchanged  by 
the  action  of  ammonia  or  by  boiling.  It  is  known  to  be  an  iron  salt  by 
the  tests  described.     {See  8  and  11,  above.) 

14.  Stains  of  grease  on  dark  fabrics,  and  spots  of  pitch  and  tar  on  the 
clothing  of  sailors,  riggers,  and  others,  who  have  to  handle  these  mate- 
rials, have  been  mistaken  for  blood  by  those  unfamiliar  with  the  subject. 
The  use  of  a  pocket-lens  will  usually  distinguish  these  from  blood-stains ; 
but  the  former  (i.  e.,  grease-stains)  may  be  easily  detected  by  putting  a  bit 
of  white  blotting-paper  over  the  stain,  and  pressing  a  hot  iron  over  it, 
and  also  by  their  ready  solubility  in  ether,  benzol,  and  chloroform.  The 
latter  (tar  and  pitch)  have  an  odor  sui  generis  when  warmed,  and  are 
readily  soluble  in  turpentine  or  alcohol,  neither  of  which  solvents  have 
much  effect  on  blood-stains. 

In  all  these  fourteen  cases  the  microscope  will  prove  the  absence  of  blood- 
corpuscles  in  the  stain. 

Spectroscopic  Test. 

There  are  no  tests  for  blood,  however,  upon  which  the  skilful  manipula- 
tor may  rely  with  more  absolute  certainty  than  upon  the  different  spectra 
produced  by  the  blood  coloring-matters. 

History  of  the  Spectroscopic  Test. 

The  black  bands  of  the  solar  spectrum,  discovered  by  Wollaston  in  1805, 
and  rediscovered  by  Fraunhofer  in  1815,  were  proved  by  Kirch hoff,  in 
1859,  to  be  due  to  certain  gases  and  vapors  in  the  solar  atmosphere,  hav- 
ing a  power,  peculiar  to  themselves,  of  absorbing  definite  parts  of  the 
spectrum,  the  rays  which  the  gas  or  the  vapor  absorb    being  the  very 
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rays  that  the  body  producing  the  gas  emits.  Similarly  certain  colored 
solutions  were  found  to  possess  alike  power  to  gases  of  absorbing  definite 
portions  of  the  spectrum.  Just  as  the  knowing  the  portion  of  the  spectrum 
that- a  given  gas  absorbs  becomes  a  test  for  that  gas,  so  in  the  case  of 
liquids,  the  discovery  of  certain  absorption-bands,  known  to  be  peculiar  to 
a  given  body  when  in  solution,  becomes  a  test  for  that  body.  Blood  in 
this  respect  is  very  remarkable,  its  absorption-bands  proviug  a  method  of 
analytical  investigation  far  more  delicate  and  certain  than  all  chemical 
tests.  The  peculiar  spectra  of  blood  were  first  noticed  by  Hoppe  in  1862, 
and  were  suggested  by  him  as  a  means  of  medico-legal  research.  Stokes, 
in  1864,  and  Sorby  and  Letheby  since,  have  added  largely  to  our  knowl- 
edge of  the  subject. 

The  Coloring -matter  of  Blood. 

It  will  be  advisable  before  describing  in  detail  the  various  spectra  of 
blood,  to  examine  the  chemistry  of  the  coloring-matter,  it  being  the  active 
agent  in  producing  the  distinctive  bands.  It  is  most  important  further  to 
understand  the  changes  that  this  coloring-matter  undergoes  by  keeping, 
inasmuch  as  the  alterations  brought  about  by  time  furnish  us  with  most 
important  evidence,  necessitating,  moreover,  different  methods  of  working, 
depending  on  the  changes  thus  effected. 

The  coloring-matter  of  blood  was,  in  the  first  instance,  described  by 
Lecanu,  and  named  by  him  hcematin ;  but  Professor  Stokes  proved  that 
the  haematin,  described  by  Lecanu,  was  a  different  body  to  the  coloring- 
matter  contained  in  fresh  blood.  Stokes  named  this  coloring-matter  of 
fresh  blood  cruorin,  and  proved  that  it  was  capable  of  existing  in  two 
states  of  oxidation.  The  deoxidized  form  (such  as  is  present  in  venous 
blood)  he  called  purple  cruorin;  the  oxidized  form  (such  as  is  present  in 
arterial  blood)  he  called  scarlet  cruorin.  The  spectra  obtained  from  these 
two  varieties  of  cruorin  were  found  to  be  very  dissimilar.  His  experi- 
ments, moreover,  suggested  that  the  coloring-matter  of  the  blood  was  in- 
timately concerned  with  the  phenomena  of  respiration,  owing  to  the 
remarkable  facility  it  possessed  both  of  absorbing  and  emitting  oxygen. 
This  cruorin  we  now  called  hozmoglobin,  which  term  for  the  future  we 
shall  employ.  It  is  perfectly  soluble  in  water  ;  and,  according  to  W. 
Preyer,  nearly  the  whole  of  the  iron  in  the  blood  is  contained  in  it  as  an 
essential  ingredient. 

There  are  some  reasons  for  believing  that  there  is  an  essential  difference 
in  the  haemoglobin  of  the  blood  of  different  species  of  mammalia,  the 
crystals  of  the  body  obtained  from  different  animals  varying  much  in 
their  solubility  as  well  as  in  their  crystalline  form  ("  Blut  Krystalle,"  W. 
Preyer,  Jena,  1871).  But  of  this  at  present  we  know  very  little  for 
certain. 

We  must  now  examine  the  products  of  the  decomposition  of  haemo- 
globin. If  the  dry  blood-stain  be  exposed  for  a  time  to  the  air,  a  new 
substance  of  an  albuminous  nature  is  produced,  originally  called  by  Sorby 
brown  cruorin,  but  now  generally  known  as  metlmmoglobin.  This  substance 
seems  to  occupy  an  intermediate  position  between  haemoglobin  and  the 
haematin  of  Lecanu.  By  the  action  of  reageuts,  such  as  acetic,  tartaric,  and 
citric  acids,  etc.  (but  not,  it  should  be  noted,  by  the  action  of  hydrocyanic 
acid),  the  bright-red  of  fresh  blood  becomes  changed  in  color  to  a  brow)ii*h- 
red.  The  hcemoglobin  has  thus  become,  in  fact,  Lecanu's  hcematin.  The 
change  is  chemical  and  permanent ;  for  you  cannot  restore  it  to  the  original 
condition  by  neutralizing  with  an  alkali.  The  same  change  of  the  haemo- 
globin into  haematin  takes  place  when  the  blood  has  been  kept  for  a  long 
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time.  The  fresh  blood-stain  is  bright  red  (haemoglobin),  the  old  stain  is 
brown  (hsematin).  This  haematin,  whether  produced  by  age  or  by  the 
action  of  acids,  is,  like  haemoglobin,  capable  also  of  existing  in  two  states 
of  oxidation,  each  state  having  its  own  special  spectrum-bauds. 

Changes  in  the  Color  of  Blood-stains. 

It  will  be  well  here  briefly  to  consider  the  changes  produced  on  a  blood- 
stain by  time,  as  well  as  by  various  other  circumstances,  capable  of  effecting 
alterations. 

The  blood-stain,  when  fresh  (if  upon  a  white  fabric),  has  a  bright-red 
color.     The  coloring-matter  is  hasmoglobin  (C600H960N154FeS3On9). 

If  the  stain  be  kept  in  a  very  damp  place,  the  haemoglobin  is  rapidly 
changed  into  hcematin,  or  both  haemoglobin  and  hsematin  may  be  decom- 
posed. 

But  if  the  stain  be  kept  dry,  it  becomes,  in  time,  of  a  brown  color.  This 
coloring-matter  is  methcemoglobin.  Sorby  regards  this  body  as  haemoglobin, 
loosely  combined  with  an  extra  supply  of  oxygen  (peroxidized  haemoglo- 
bin). This  change  from  haemoglobin  into  methaemoglobin  varies  according 
to  circumstances.  Mr.  Sorby  found  that  in  the  centre  of  the  town  of  Shef- 
field, for  example,  the  change  was  brought  about  after  a  few  hours,  whilst 
at  a  distance  of  six  miles  from  the  town,  and  away  from  houses,  it  required 
at  least  a  week  to  produce  any  appreciable  alteration.  Further,  the  time 
necessary  to  bring  about  the  change  is  much  influenced  by  keeping  the 
stained  material  indoors;  and  again,  the  alteration  is  rendered  very  much 
more  rapid  by  its  exposure  to  an  atmosphere  in  which  coal  gas  is  being 
burnt,  the  presence  of  a  very  minute  trace  of  sulphurous  or  other  weak 
acid  teuding  very  greatly  to  accelerate  it.  Again,  the  change  is  very 
rapid  when  the  stained  fabric  has  been  or  is  worn  next  the  skin,  the  altera- 
tion in  this  case  being  hastened  by  the  action  of  the  weak  acids  of  the 
perspiration. 

This  rule  is  a  safe  one :  if  the  color  of  the  bloodstain  be  bright-red,  it 
is  a  proof  that. the  stain  is  recent;  but  if  it  be  brown,  it  is  no  proof  that  it  is 
old. 

After  a  long  but  variable  period,  the  whole  of  the  coloring-matter  will 
become  converted  into  hozmatin  (C68H7ONgFe2O10). 

The  Spectra  produced  by  Blood. 

Let  us  now  examine  the  peculiarities  of  the  several  spectra  produced 
by  the  coloring-matter  in  the  various  states  we  have  described.  {See 
Plate  V.) 

(1)  Represents  the  solar  spectrum,  the  position  of  a  few  of  Fraunhofer's 
lines  being  marked. 

(2)  The  spectrum  of  scarlet  or  oxidized  haemoglobin,  the  coloring-matter 
of  arterial  blood. 

Characters  of  spectrum. — The  blue  end  is  darkened.  Two  absorption- 
bands  are  visible  just  below  Fraunhofer's  line  D  in  the  yellower  half  of  the 
green.  The  band  nearer  the  violet  end  is  about  twice  as  broad  as  the 
other  band. 

(3)  The  spectrum  of  purple  or  deoxidized  haemoglobin,  the  coloring-matter 
of  venous  blood. 

Characters  of  spectrum. — The  blue  end  darkened,  but  somewhat  less  so 
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than  iii  the  previous  case,  a  single  broad  absorption-band  being  visible  in 
the  green. 

(4)  The  spectrum  of  blood  after  a  short  exposure  to  air. 

Character*  of  spectrum. — The  blue  end  appears  darkened.  The  two 
bands  of  oxidized  haemoglobin  are  much  weakened,  whilst  a  third  baud 
is  visible  in  the  red. 

(5)  The  spectrum  of  blood  after  prolonged  exposure. 

Characters  of  spectrum. — The  blue  end  is  much  darkened.  The  band 
in  the  red  is  much  more  intense,  whilst  the  bands  in  the  green  are  less  so. 

(6)  The  spectrum  of  blood  after  prolonged  exposure,  with  the  addition  of 
a  little  ammonia. 

Characters  of  spectrum. — The  band  in  the  red  disappears,  whilst  the 
bands  in  the  green  are  strengthened. 

(7)  The  spectrum  of  acid  hcematin. 

Characters  of  spectrum. — The  blue  end  appears  much  darkened.  A  very- 
broad  band  will  be  found  in  the  red,  a  second  band  in  the  green,  whilst  a 
third  exceedingly  faint  band  may  be  occasionally  seen  in  the  blue. 

(8)  The  spectrum  of  reduced  or  deoxidized  hcematin. 

Characters  of  spectrum. — The  blue  end  is  darkened.  Two  well-defined 
bands  are  seen  in  the  green,  but  somewhat  nearer  the  violet  than  those  of 
oxidized  haemoglobin.  The  band  nearer  the  red  is  the  narrower,  but  it  is 
intensely  black,  and  has  exceedingly  well-rlefined  edges.  The  lower  baud 
(that  nearest  the  violet)  is  nearly  double  the  width  of  the  other  band,  but 
the  edges  are  somewhat  less  distinct.  This  baud  possibly  may  not  be  seen 
in  a  very  weak  solution. 

Let  us  now  proceed  to  consider:  (1.)  The  instruments  with  which  these 
spectrum  investigations  are  to  be  conducted ;  and  (2.)  The  various 
methods  to  be  pursued  under  different  circumstances  in  the  investigation. 

Apparatus  for  llicrospectroscopic  Analysis. 

The  instrument  usually  employed  is  that  suggested  by  Mr.  Sorby  (Fig. 
48).  It  consists  of  prisms  (p)  arranged  for  direct  vision  contained  in  a 
tube  (Fig.  49),' capable  of  being  removed  at  pleasure.  For  examining 
blood  spectra,  prisms  are  to  be  preferred  with  a  much  lower  dispersive 
power  than  those  ordinarily  used  for  examining  incandescent  gases.  For 
accurate  work,  it  is  advisable  to  have  several  eyepieces,  containing  prisms 
of  different  degrees  of  dispersion  ;  but  we  are  convinced  that  a  compara- 
tively slight  dispersion  is  that  best  suited  for  blood  analysis,  as  well  as  for 
the  examination  generally  of  organic  coloring-matters.  Below  the  prisms 
is  an  achromatic  lens,  the  focus  of  which  can  be  adjusted  by  rack  work. 
The  width  of  the  slit  is  regulated  by  turning  a  fine  screw,  so  that  the  best 
effect  may  be  obtained  during  the  examination  of  the  solution.  It  is 
absolutely  necessary  in  these  investigations  that  we. should  be  able  to  com- 
pare spectra — say  a  spectrum  of  a  known  with  an  unknown  body,  side  by 
side;  and  for  this  purpose  the  instrument  is  provided  with  a  stage  having 
an  adjustable  slit,  so  that  a  second  spectrum  may  be  obtained.  The  pro- 
duction of  this  second  spectrum  is  effected  by  a  right-angled  prism,  so 
contrived  that  the  light  may  be  reflected  tli rough  half  the  main  slit. 
Below  this  is  the  field-lens  of  the  eyepiece.  The  instrument  fits  on  the 
microscope,  like  an  ordinary  eyepiece.     As  a  rule  we  use  a  low  power,  so 
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as  to  get  plenty  of  light.  The  object  to  be  examined  is  placed  on  the 
ordinary  microscope  stage,  and  illuminated,  if  transparent  (as  blood  is), 
by  the  stage-mirror,  supplemented  in  some  cases  with  a  condensing-lens. 
It  is  advisable  in  working  with  the  microspectroscope  to  use  a  very  steady 
binocular  microscope,  so  that  the  tube  not  in  use  for  the  spectroscope  may 
be  employed  for  adjusting  the  object.     It  is  well  to  notice  that  each  part 


Fig.  48. 


of  the  spectrum,  differing  as  it  does  a  little  in  refrangibility,  may  need 
accurate  focussing,  if  delicate  bands  or  lines  are  to  be  seen  perfectly. 

This  form  of  apparatus  has  very  recently  been  in  many  respects  much 
improved  by  Mr.  Sorby,  aided  by  the  practical  skill  of  Messrs.  R.  and  J. 
Beck,  the  eminent  microscope-makers.  The  microspectroscope  constructed 
by  them  fits  on  to  the  microscope,  not  at  the  eyepiece,  but  where  the 
object-glass  is  ordinarily  placed.  We  strongly  recommend  this  form  of 
spectroscope.  The  management  of  the  light  is  much  more  simple,  whilst 
there  is  no  difficulty,  as  there  is  with  the  other  form  of  apparatus,  in  ob- 
taining two  similarly  illuminated  spectra. 

We  purposely  abstain  here  from  giving  any  description  of  the  various 
methods  that  have  been  suggested  for  measuring  the  position  of  bands, 
believing  most  strongly  that  in  all  medico-legal  investigations  we  should 
not  rely  on  such  methods  of  measurement,  but  on  comparison  spectra,  or, 
in  other  words,  in  comparing  the  unknown  solution  side  by  side  with  a 
known  one. 

And  now  let  us  proceed  to  consider  the  methods  to  be  pursued  in  the 
examination  of  blood-stains  with  the  spectrum  microscope. 


514  SPECTROSCOPIC  TEST  FOR  BLOOD. 


Examination  of  a  Recent  or  Comparatively  Recent  Blood-stain  on  a  White 

Fabric. 

If  you  can  detach  a  portion  of  the  blood  do  so  ;  but  if  this  is  impossible, 
cut  out  a  small  piece  of  the  stained  fabric,  and  soak  it  for  about  ten 
minutes  in  a  few  drops  of  cold  distilled  water  in   a  watch-glass.     Then 

Fig.  50. 


squeeze  the  colored  fluid  out,  and  stand  it  on  one  side  for  a  short  time,  so 
that  any  insoluble  matters  maybe  deposited,  After  this,  introduce  the 
solution  with  a  fine-drawn  pipette  into  a  small  glass  cell  (Fig.  50),  made 
of  barometer-tubing,  about  half  an  inch  in  length,  and  having  an  internal 
diameter  of  about  the  one-eighth  of  an  inch.  One  end  of  the  cell  is  to  be 
carefully  cemented  with  purified  gutta-percha  upon  an  ordinary  microscope 
slide.  "It  is  a  great  advantage,"  says  Mr.  Sorby,  "  to  insert  between  the 
plate  and  the  cell  a  diaphragm  of  platinum-foil,  having  in  it  a  circular 
hole  about  two-thirds  the  internal  diameter  of  the  tube,  and  fixed  so  that 
its  centre  may  correspond  to  that  of  the  cell.  This  prevents  any  light 
that  has  not  penetrated  through  the  whole  length  of  the  solution  passing 
upwards,  which  is  very  important  when  using  direct  concentrated  sunlight 
to  penetrate  through  turbid  or  very  opaque  liquids."  It  is  well  to  fill 
several  tubes,  if  you  have  sufficient,  with  the  blood-solution.  Proceed  now 
as  follows : 

I.  Allow  one  of  the  tubes  to  remain  for  a  few  minutes  in  a  horizontal 
position,  so  that  all  suspended  matters  may  subside,  aud  the  field  of  vision 
in  this  way  not  be  obscured.  Place  the  tube  on  the  microscope  stage,  and, 
after  arranging  its  position  accurately,  carefully  focus  the  top,  or  a  little 
under  the  top,  of  the  liquid.  If  the  blood  be  tolerably  fresh,  the  spectrum 
of  oxidized  haemoglobin  (Plate  V,  2)  with  its  two  well-defined  absorption- 
bands  in  the  green  will  be  apparent.  If  such  a  spectrum  be  obtained,  you 
are  in  a  position  to  say  that  the  stain  is  tolerably  recent.  But  if  you 
obtain  the  spectra  indicated  in  4  and  5  with  its  fainter  bands  in  the  green, 
and  the  extra  band  in  the  red,  it  indicates  that  the  stain  has  undergone  a 
change.  Be  careful  in  such  a  case  not  to  fix  any  age  whatsoever  to  the 
stain,  inasmuch  as  the  changes  the  blood  has  undergone  are,  as  we  have 
already  pointed  out,  largely  influenced  by  different  circumstances.  If  you 
obtain  spectra  4  and  5,  add  a  trace  of  ammonia  to  the  solution  in  the  tube, 
stirring  it  in  with  the  platinum-wire,  when  you  will  obtain  spectrum  6. 

II.  To  a  second  tube  of  the  suspected  solution  add,  first,  a  very  little 
ammonia,  and  then  a  small  quantity  of  the  double  tartrate  of  potash  and 
soda  (Rochelle  salt).  This  is  found  to  be  a  most  convenient  reagent  in 
preventing  the  precipitation  of  oxide  of  iron  in  solutions  containing  free 
ammonia.  With  this  no  change  will  be  produced  in  the  spectrum,  the 
ordinary  bands  being  visible  as  before.  Now  add  to  the  liquid  in  the  cell 
a  piece  (say  about  the  7'0th  of  an  inch)  of  the  double  sulphate  of  protoxide 
of  iron  and  ammonia;  stir  the  solution  slightly  with  a  piece  of  platinum 
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■wire,  so  as  to  mix  the  iron  salt  thoroughly,  but  with  as  little  exposure  to 
air  as  possible.  Xow  cover  the  cell  over  with  a  piece  of  thin  glass.  The 
two  bands  seen  previously  will  now  have  disappeared,  and  will  be  replaced 
by  a  siugle  intermediate  band,  fainter  but  broader  than  either  of  the  other 
two.     This  is  the  spectrum  of  reduced  hemoglobin  (3). 

The  specimens  of  haemoglobin  thus  reduced  may  be  again  and  again 
oxidized  by  exposure  to  air  and  by  vigorous  stirring  with  the  platinum 
wire.  They  can  then  be  again  deoxidized  by  a  further  addition  of  the 
irou  salt. 

This  deoxidation  and  reoxidation  of  the  haemoglobin  is  a  very  charac- 
teristic reaction,  and  serves  to  distinguish  blood  from  most  other  sub- 
stances. 

Mr.  Sorby  originally  used  for  this  experiment  ammonia  and  proto- 
sulphate  of  iron.  The  reagents  we  have  previously  mentioned  are,  how- 
ever, in  every  respect  infinitely  preferable. 

If  a  solution  of  blood  be  merely  covered  with  a  thin  piece  of  glass,  and 
kept  for  some  time  in  the  cell,  the  reduction  of  the  haemoglobin  will  be 
effected  spontaneously,  and  without  the  addition  of  any  reagents. 

A  question  here  may  possibly  arise  whether  this  spectrum  can  possibly 
be  due  to  the  iron?  The  question  is  at  once  answered  by  the  fact  that 
other  bodies,  such  as  protochloride  of  tin,  hydrosulphate  of  ammonia,  or 
indeed  any  deoxidizing  agent,  will  effect  the  same  action  as  the  iron  salt, 
only  somewhat  more  slowly. 

III.  Add  to  the  suspected  liquid  in  a  glass  cell  a  minute  fragment  of 
eitric  acid,  stirring  thoroughly  with  a  platinum  wire.  (For  purposes  of 
convenience  it  is  well  to  have  the  platinum  wire  flattened  at  one  end,  and 
turued  up  square  in  the  shape  of  a  small  hoe  [Fig.  51).) 


Fig.  51. 


t 


The  acid  will  change  the  haemoglobin  into  haematin.  If,  previously  to 
the  addition  of  the  citric  acid,  the  bands  of  the  oxidized  haemoglobin  were 
visible  (Plate  V,  2),  they  will  now  disappear;  whilst  if  the  solution  be 
tolerably  strong,  a  faint  band  will  be  visible  in  the  red.  Add  now  an 
excess  of  ammonia.  This  is  best  done  by  dipping  the  platinum  wire  into 
the  ammonia  solution,  and  stirring  the  moistened  wire  immediately  into 
the  liquid  in  the  cell  containing  the  fluid.  The  band  in  the  red,  if  present, 
will  now  disappear,  the  original  bands  either  not  being  at  all  restored  or 
only  restored  to  a  very  slight  extent.  This  is  a  most  important  change  to 
note,  since  it  shows  that  the  acid  has  effected  a  permanent  change  in  the 
original  blood  coloring-matter.  Add  now  to  the  solution  in  the  cell  a  very 
small  particle  of  the  double  sulphate  of  iron  and  ammonia,  aud  cover  the 
liquid  over  immediately  with  a  piece  of  thin  covering  glass.  Remove  the 
excess  of  the  liquid  with  blotting-paper,  and  in  order  to  exclude  air,  it  is 
advisable  to  fix  the  glass  cover  on  the  cell  with  gold-size.  Turn  the  cell 
over  and  over,  again  and  again,  for  a  few  minutes.  In  cold  weather  the 
process  of  deoxidation  is  slow,  and  even  a  quarter  of  an  hour  may  elapse 
before  it  is  complete.  By  this  means  the  haematin  will  be  reduced,  and 
the  excessively  well-marked  spectrum,  perfectly  unique  under  the  cir- 
cumstances (Plate  Y,  8),  will  be  seen,  having  two  bands,  the  one  at  the 
red  end  being  the  first  to  appear.  If  the  solution  be  very  turbid,' the 
precipitate  may  be  allowed  to  collect  on  the  side  by  keeping  the  tube  for 
a  short  time  in  a  horizontal  position.  Preserve  and  mark  the  specimen 
for  further  examination,  if  necessary. 
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By  exposing  this  solution  of  deoxidized  hsematin  to  the  air,  assisted 
by  vigorous  stirring,  we  may  often  succeed  not  only  in  bringing  back 
again  the  oxidized  hsematin  band,  but  also  the  bands  of  oxidized  haemo- 
globin. 

IV.  Lastly,  add  to  some  of  the  liquid  under  examination  a  srnall  quan- 
tity of  boric  acid.  If  the  solution  be  blood,  no  immediate  change  will  be 
observed  in  the  position  of  the  bauds. 

Some  of  the  above  spectra  may  be  obtained  by  merely  drying  a  little  of 
the  blood-solution  on  a  piece  of  flat  glass,  and  examining  the  dried  spot 
with  the  spectroscope,  the  light  being  transmitted  through  the  dried  spot. 
We  do  not,  however,  advise  this  method  of  investigation. 

The  process  we  have  now  described  is  that  applicable  to  recent  or  to 
comparatively  recent  stains,  occurring  either  upon  articles  generally,  or 
upon  white  fabrics,  or  upon  fabrics  where  there  is  but  little  coloring-matter. 
It  will,  however,  need  modification  under  certain  circumstances,  and  these 
we  must  now  consider. 

Examination  of  Old  Blood-stains,  and  of  Blood-stains  on  Colored 

Fabrics. 

If  the  blood -stains  be  old,  the  coloring-matter  will  probably  be  found 
to  be  scarcely  at  all  acted  on  with  cold  water.  Either  citric  acid  or  am- 
monia must  then  be  used  for  dissolving  it.  If  the  fabric  be  a  white  one, 
ammonia  should  be  employed  in  preference  to  citric  acid  ;  but  if  it.  be 
colored,  test  first  of  all  which  of  these  two  reagents  has  the  least  action  on 
the  dye  coloring-matter,  and  use  that  one  for  the  purpose  of  dissolving  the 
blood  which  acts  least  on  the  color  of  the  cloth.  To  determine  this,  all 
that  is  necessary  is  to  place  a  little  piece  of  the  fabric  in  two  watch-glasses, 
and  to  act  on  the  one  with  a  little  ammonia,  and  on  the  other  with  a  little 
citric  acid  solution.  There  can  be  little  doubt  that  ammonia  should,  if 
possible,  be  used  in  preference  to  the  acid  ;  but  in  the  case  of  red  fabrics 
generally,  ammonia  will  be  found  to  dissolve  so  much  of  the  dyestuff  that 
the  after-investigations  with  the  colored  solution  are  rendered  infinitely 
more  troublesome  and  complicated.  Hence,  if  the  stain  be  found  on 
scarlet  cloth  or  on  other  red  material,  citric  acid  should  be  used  as  the 
blood-solvent.  Further,  if  the  stain  be  found  insoluble  both  in  ammonia 
and  in  citric  acid,  then  it  should  first  of  all  be  acted  upon  with  ammonia 
solution,  and  a  moderate  heat  afterwards  applied.  Proceed  then  with  the 
solutions  in  the  manner  already  described,  examining  them  with  the  spec- 
troscope both  before  and  after  deoxidation  with  the  iron  salt. 

The  age  of  a  stain  is  no  impediment  to  the  spectroscopic  test.  No  doubt 
hsematin,  although  a  very  permanent  body,  does  undergo  certain  changes 
by  age,  which  changes  at  present  are  but  ill  understood.  They  are  not, 
however,  of  any  great  practical  moment,  inasmuch  as  Mr.  Sorby  states  he 
has  been  able  to  discover  hsematin  with  the  spectroscope  after  forty-four 
years;  whilst  Dr.  Letheby  and  one  of  the  authors  have  obtained  all  the 
reactions  from  stains  at  least  thirty  years  old. 

The  presence  of  mordants  on  various  materials  may  necessitate  an  oc- 
casional alteration  in  our  proceedings.  More  particularly  this  will  be  the 
case  if  the  stained  fabric  has  been  afterwards  wetted,  and  the  blood  by 
this  means  to  a  great  extent  removed.  What  blood  remains  on  the  cloth 
is  then  very  likely  to  be  incorporated  with  the  mordant.  In  such  cases  a 
process  such  as  the  following  should  be  adopted  :  Digest  a  portion  of  the 
stained  cloth  in  dilute  ammonia,  and  afterwards  squeeze  out  the  liquid. 
Deoxidize  the  thick,  turbid,  unfiltered  solution  in  the  ordinary  manner,  and 
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examine  it  for  the  deoxidized  hsematin  bands,  using  concentrated  sunlight, 
or  the  limelight  if  necessary..  It  is  to  be  remembered  that  in  the  case  we 
are  supposing,  the  hsematin  is  probably  chemically  combined  with  the 
mordant ;  hence  filtration,  or  the  allowing  the  deposit  to  subside,  is  equiv- 
alent to  removing  most  of  the  blood  coloring-matter,  and  so  losing  the 
spectra.  The  turbidity  of  the  liquid  must  be  overcome  in  such  cases,  not 
by  removing  the  deposit,  but  by  increasing  the  intensity  of  the  transmitted 
light. 

Examination  of  Stained  Fabrics  that  have  been  Washed  after  Staining,  and 
the  Treatment  to  be  adopted  in  the  Examination  of  the  Water  that  was 
used  for  Washing  them. 

Hsematin  is  a  very  insoluble  body.  Probably,  therefore,  after  an  article 
stained  with  blood  has  been  washed  in  water,  provided  a  sufficient  time 
has  elapsed  for  the  change  of  the  blood  coloring-matter  into  hsematin  to 
be  effected,  enough  will  be  left  on  the  stained  cloth  to  produce  the  spectra 
necessary  for  its  identification.  But  it  must  be  remembered  that  if  the 
stain  be  perfectly  recent,  that  is,  before  any  of  the  haemoglobin  is  converted 
into  hsematin,  the  whole  of  the  blood  may  then  be  washed  out  by  rins- 
ing in  cold  water,  and  no  trace  be  afterwards  found  on  the  stained  material. 
Hot  water  will  not  effect  this  removal  of  the  blood  like  cold  water,  owing 
to  its  further  action.  Hence,  if  in  a  criminal  case  there  is  proof  that  an 
article  has  been  washed  in  cold  water,  evidence  as  to  the  absence  of  blood- 
stains is  of  little  value  ;  whilst  if,  after  staining,  the  article  was  washed  in 
hot  water,  the  probability  is  there  will  be  no  difficulty  in  satisfactorily 
proving  the  real  character  of  the  stain.  In  many  cases,  after  a  stained 
fabric  has  been  washed,  the  blood-stain  will  be  found  spread  over  a  con- 
siderable surface.  Under  such  circumstances  a  large  piece  must  be  cut 
out,  and  digested  with  a  proportionately  large  quantity  of  ammonia,  or  of 
citric  acid  solution,  concentrating  the  liquid  afterwards  by  evaporation  at 
a  gentle  heat. 

The  water  used  for  washing  such  materials  may  have  to  be  examined. 
This  can  be  done  by  concentrating  the  liquid,  if  necessary,  and  examining 
it  in  the  usual  manner.  If,  however,  it  is  found  that  there  is  any  deposit 
in  the  water,  it  should  be  carefully  collected,  acted  on  with  ammonia,  and 
heat  applied  if  the  blood  be  insoluble  in  the  cold  solution. 

If  the  recently  stained  fabric,  however,  be  washed  with  soap  and  water, 
haemoglobin  will  be  rapidly  converted,  by  the  action  of  the  alkali,  into 
hsematin.  Soap  and  water,  therefore,  really  sets  the  stain,  and  the  prob- 
ability is  that,  after  washing,  there  will  be  little  difficulty  in  detecting  it 
on  the  fabric  itself  by  the  ordinary  means.  It  may  be  necessary  sometimes 
to  examine  the  soap  and  water,  to  see  if  it  contains  blood.  This  may  be 
done  as  follows :  Agitate  the  soap  and  water  with  ether,  and  allow  the 
mixture  to  stand  until  the  ether  has  completely  separated.  Remove  the 
ether  with  a  pipette,  and  again  and  again  shake  the  liquid  up  with  ether 
until  the  aqueous  solution  is  perfectly  clear  and  free  from  soap.  This 
liquid  must  then  be  concentrated,  and  examined  as  usual  for  blood. 

Examination  of  Stains  on  Leather. 

Blood-stains  on  leather,  or  upon  any  body  containing  tannic  acid,  re- 
quire special  management  from  the  precipitation  of  the  coloring-matter 
which  is  certain,  more  or  less,  to  result.     Proceed  as  follows : 

(a)  Cut  off  a  fine  shaving  from  the  stained  portion  of  the  leather,  so 
that  there  may  be  as  much  blood  and  as  little  leather  as  possible  on  the 
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shaving.  Bend  this  shaving  so  that  the  side  that  is  stained  may  be  brought 
into  contact  with  a  little  water  placed  in  one  of  the  experimental  cells, 
whilst  the  leather  side  of  the  shaving  is  not  wetted.  In  this  manner,  solu- 
tion of  the  blood  will  probably  be  effected,  and  enough  coloring-matter 
obtained  for  experiment. 

Mr.  Sorby  points  out,  however,  that  when  a  drop  of  blood  falls  on 
leather,  the  serum  soaks  into  the  leather,  and  leaves  the  blood-corpuscles 
on  the  surface.  If  the  leather  be  then  washed,  it  would  probably  be  im- 
possible to  obtain  the  blood-spectra  by  the  method  just  described.  The 
following  process  is  then  recommended  by  Mr.  Sorby,  which  the  authors 
have  found  to  work  satisfactorily  : 

(/?)  Digest  for  a  considerable  time  a  portion  of  the  stained  leather  in  a 
mixture  of  one  part  (by  measure)  of  hydrochloric  acid  and  50  of  water. 
This  will  effect  a  solution  of  the  mixed  compound  of  the  blood  coloring- 
matter  and  tannic  acid.  Pour  the  acid  liquid  off,  but  do  not  filter  it. 
The  solution  may  appear  almost  colorless,  or  of  a  slightly  yellow  tint. 
Add  to  this  an  excess  of  ammonia,  when  the  color  will  become  either  a 
pale-purple  or  a  neutral  tint,  the  tint  shade  being  considerably  intensified 
on  the  addition  of  the  ferrous  salt  and  double  tartrate,  which  are  now  to 
be  added.  The  solution  is  then  to  be  examined  in  an  experimental  cell, 
using  a  sufficiently  intense  light,  such  as  the  lime-light  or  direct  sunlight, 
to  penetrate  the  turbid  solution.  Under  these  circumstances,  the  spec- 
trum of  deoxidized  ha?matin  will  be  seen.  If  the  liquid  be  too  turbid  to 
allow  even  a  direct  ray  from  the  sun  to  be  reflected  through  it,  allow  the 
cell  to  remain  for  a  few  minutes  in  a  horizontal  position,  so  that  a  little  of 
the  deposit  may  subside,  although,  if  this  can  possibly  be  avoided,  it  is  de- 
sirable to  do  so,  because  it  will  be  found  that  the  removal  of  the  deposit 
at  the  same  time  destroys  the  intensity  of  the  spectrum,  proving  that  the 
greater  part  of  the  hsematin  under  these  circumstances  exists  as  a  com- 
pound insoluble  in  dilute  acid. 

Before  commencing  the  experiment  with  the  stained  portion  of  the 
leather,  it  is  advisable  to  make  out  clearly  how  large  a  piece  of  the  un- 
stained leather  may  be  treated  with  a  given  quantity  of  the  acid  without 
producing  too  dark  a  solution,  and  to  take  care  afterwards  not  to  employ 
a  larger  piece  of  the  stained  portion  of  the  leather  than  is  justified  by 
these  trial  experiments. 

Examination  of  Blood-stains  on  Earth  and  on  Clothes  soiled  with  Earthy 

Hatters. 

The  stained  earth  is  to  be  carefully  collected  and  digested  in  a  consid- 
erable quantity  of  ammonia.  This  is  to  be  poured  off,  concentrated  by 
evaporation,  and  the  spectroscopic  experiments  conducted  as  usual  on  the 
turbid  solution,  using  an  intense  light,  such  as  the  lime-light,  or  direct 
sunlight  for  the  purpose,  in  the  manner  already  described.  A  similar 
process  should  be  adopted  in  examining  stained  fabrics  soiled  with  earthy 
matters.  This  is  important  to  note,  inasmuch  as  the  coloring-matter  in  a 
solution  of  blood  will  be  found  to  be  completely  carried  down  by  earthy 
matter  when  shaken  up  with  it. 


SPECTRA    RESEMBLING    BLOOD.  519 


Examination  of  the  Urine  for  Blood. 

The  urine,  if  turbid,  should  be  filtered,  care  being  takeu  that  the  mat- 
ters on  the  filter-paper  are  afterwards  thoroughly  washed  with  cold  distilled 
water,  otherwise  red  corpuscles  may  be  lost.  Either  examine  this  latter 
filtrate  by  itself,  or  else  add  it  to  the  filtered  urine.  The  urine  should 
then  be  placed  in  a  glass  tube  six  inches  long,  having  an  internal  diameter 
of  about  a  quarter  of  an  inch,' and  closed  at  both  ends  with  little  pieces 
of  white  glass.  The  liquid  is  then  to  be  diluted  until  the  green  of  the 
spectrum  is  distinctly  seen  by  the  microspectroscope.  One  drop  of  blood 
in  a  pint  of  urine  can  in  this  way  be  easily  recognized. 

Substances  producing  Spectra  likely  to  be  mistaken  for  Blood. 

It  may  here  be  asked,  do  no  other  substances  give  similar  spectra  to 
those  of  blood  ?  Of  the  oxidized  haemoglobin  spectrum  Sorby  says,  "  I 
do  not  know  of  anything  that  gives  exactly  the  same,  but  there  are  some 
things  which  give  bands  so  far  similar  as  to  show  the  importance  of  study- 
ing the  effects  of  the  different  reagents."  It  may  be  well  to  give  an  instance 
or  two. 

The  coloring-matter  of  the  petals  of  the  red  variety  of  Cineraria,  a 
variety  of  chlorophyll,  gives  two  bands  which,  though  perfectly  dissimilar 
in  relative  width,  are  similar  in  position  to  those  of  oxidized  hemoglobin. 
But  there  can  be  no  mistake  after  you  have  added  ammonia,  the  bands  in 
blood  remaining  unchanged,  whilst  those  of  the  Cineraria  solution  are 
completely  altered. 

Again,  a  solution  of  cochineal  in  alum  produces  two  bands  somewhat  like 
those  of  blood,  though  easily  distinguished  by  the  practiced  eye.  Now 
add  ammonia.  In  both  cases  the  bands  are  rendered  more  intense.  Add 
now  excess  of  boric  acid.  With  cochineal  the  bands  immediately  shift  to 
the  blue  end  of  the  spectrum,  whilst  with  blood  they  remain  unchanged. 

The  other  reds  likely  to  be  confounded  by  the  unpracticed  eye  with 
blood  are  lac-dye,  alkanet,  madder-red,  and  munjeet,  dissolved  in  each  case 
in  alum.  But  it  will  be  at  once  apparent,  if  the  spectra  be  carefully  ex- 
amined side  by  side  with  blood,  that  the  bands  produced  by  these  bodies 
are  not  the  same  either  in  position  or  in  character.  None  of  them,  further, 
will  stand  the  action  of  ammonia,  whilst  they  are  all  bleached  with  sul- 
phite of  potash,  which  has  no  action  on  blood. 

In  the  examination  of  a  mixture  of  magenta  and  blood,  the  magenta 
bands  may  be  found  entirely  to  mask  those  produced  by  the  blood.  The 
various  blood-spectra  may,  however,  be  easily  obtained  unmixed,  by  add- 
ing to  the  solution  a  trace  of  sulphite  of  soda,  which  completely  removes 
the  magenta  coloring-matter,  but  leaves  the  blood  untouched. 

All  the  supposed  fallacies,  however,  at  once  break  down,  if  we  succes- 
sively obtain  the  various  blood-spectra  with  the  several  reagents  as  already 
described. 

General  Precautions  to  be  observed  in   conducting  Microspectroscopic 

Observations. 

We  now  add  a  few  words  of  general  advice  and  a  few  precautions  neces- 
sary to  be  observed  in  examining  blood-stains  by  the  spectroscope. 

1.  If  the  fabric  on  which  the  blood-stain  occurs  be  colored,  always  ex- 
amine the  spectrum  produced  by  the  coloring-matter  alone,  taken   from 
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unstained  portions  of  the  fabric.  Further,  it  is  well  to  put  a  little  blood 
on  an  unstained  portiou,  and,  when  dry,  to  examine  its  spectra,  and  thus 
fully  determine,  before  commencing  experiments  on  the  stained  portion, 
any  possible  interference  in  the  blood-spectra  resulting  from  the  presence 
of  such  coloring-matter. 

2.  On  uo  account  decide  that  an  observed  spectrum  from  a  suspected 
stain  is  due  to  blood  unless  it  exactly  coincides  with  bands  produced  by  a 
known  solution  of  blood  of  equal  strength  treated  in  a  similar  manner, 
and  examined  side  by  side.  It  is  advisable  to  have  several  tubes  of  de- 
oxidized hsematin  of  different  strengths  for  purposes  of  comparison.  They 
are  best  kept  in  hermetically  sealed  tubes  so  as  to  be  in  readiness  whenever 
they  are  needed. 

3.  In  all  cases  examine  the  spectra  both  by  daylight  and  by  artificial 
light.  We  prefer  artificial  light  for  general  work,  but  in  every  case  it  is 
advisable  to  try  both  means  of  illumination.  Direct  concentrated  sun- 
light, or  the  limelight,  should  be  tried  whenever  the  solution  is  thick  and 
turbid. 

4.  Never  be  content  with  observing  a  single  spectrum  of  blood.  Re- 
member, further,  it  is  often  impossible  to  obtain  the  uualtered  blood- 
spectrum.  Hence,  never  satisfy  yourself  that  a  stain  is  not  blood  until  you 
have  failed  to  obtain  all  the  spectra  produced  by  the  action  of  appropriate 
reagents. 

5.  If  the  liquid  under  examination  be  too  strong,  too  much  light  will  be 
cut  off  by  the  solution,  and  the  absorption-bands  be  in  this  way  obscured. 
If  the  solution  be  too  iveak,  the  bands  will  be  too  faint,  and  so  likely  to 
be  overlooked.  Practice  in  this  matter  to  obtain  the  happy  medium. 
Never  (if  possible)  be  satisfied  with  a  single  examination. 

6.  Use  excessively  minute  quantities  of  the  several  reagents.  Hrematin 
produced  by  an  acid  is  not  very  soluble  in  a  strong  solution  of  citrate  of 
ammonia.  If  you  add  too  much  protosulphate  of  iron,  the  precipitate  pro- 
duced so  obscures  the  field  as  to  mask  the  absorption-bands. 

7.  Adjust  the  width  of  the  slit  during  the  spectroscopic  examination. 
All  absorption-bauds  are  best  defined  when  the  slit  is  very  narrow,  whilst, 
if  the  bands  are  very  faint,  they  will  often  be  best  seen  at  the  very  moment 
that  the  slit  is  being  completely  closed. 

8.  Remember  that,  with  our  present  knowledge,  the  spectrum  micro- 
scope affords  no  information  whatsoever  as  to  whether  the  blood  is  from 
man  or  beast,  nor  from  what  class  of  animals  it  is  derived  ;  nor,  if 
human,  does  it  enable  us  even  to  hazard  a  conjecture  as  to  the  locality  of 
its  origin. 

9.  Lastly,  unless  the  stain  is  bright-red — an  appearance  which  can  only 
be  noted  on  white  or  nearly  colorless  fabrics — never  venture  an  opinion  as 
to  the  probable  age  of  the  stain. 

Of  the  certainty  of  this  method  of  research,  Mr.  Sorby  says  ("  Medical 
Press  and  Circular,"  May  31,  1871),  "  I  unhesitatingly  say  we  can  distin- 
guish blood"  (by  the  microspectroscope)  "from  all  other  animal  and  vege- 
table coloring-matters."  Dr.  Letheby  says,  "There  are  no  real  fallacies  to 
the  test."  Our  own  somewhat  extensive  experiments  confirm  the  opinions 
expressed  by  these  investigators. 


MICROSCOPIC  TEST. 

Microscopic  Characters  of  Blood-corpuscles. 

We  now  proceed  to  investigate  the  microscopic  characters  of  blood  and 
the  application  of  the  microscope  to  blood  analysis. 
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Fig.  52. 


The  red  blood-corpuscle  (Fig.  52)  is  a  nearly  transparent  cellular  body 
of  a  slightly  yellowish  tint,  flattened  in  shape,  having  a  distinctly  circular 
outline.  Its  appearance  differs  largely  with  the 
light,  the  focus,  and  the  objective  employed.  Gen- 
erally, the  blood-corpuscles  appear  as  disks,  hav- 
ing concave  sides  and  a  central  bright  spot,  which, 
by  a  slight  change  of  focus,  will  appear  shaded. 
We  should  advise,  however,  in  medico-legal  cases 
that  all  suspected  microscopic  specimens  should  be 
examined  by  comparison  with  known  blood-cor- 
puscles placed  under  exactly  similar  conditions  of 
light,  etc.  If  the  red  corpuscles  be  treated  with 
water,  they  will  be  found  to  swell  up,  and  ulti- 
mately burst,  whilst  they  will  shrink  by  the  action 
of  a  strong  syrup.     They  are  dissolved  by  a  weak  solution  of  ammonia. 


■Q  I 


Human  Blood-corpus- 
cles :  a  to  c  =  Blood. 
d  =  Colorless,  or  so-called 
lymph-corpuscle. 


Differences  in  the  Blood-corpuscles  of  Different  Animals. 

The  diagram  (Fig.  53)  represents  the  varying  size  and  shape  of  the 
blood-corpuscles  of  different  animals. 


Flu.  53. 


Colored  blood-corpuscles  (after  Wagner)— 1.  Human ;  2.  Camel;  3.  Dove;  4.  Proteus;  5.  Water  sala- 
mander; 6.  Frog;  7.  Cobitis ;  8.  Ammoccetus.    a.  Views  in  profile;  6.  Views  from  edge. 


In  man  and  in  all  mammalia  (excepting  the  camel  tribe)  the  blood- 
corpuscles  are  circular,  and  apparently  without  nuclei.  There  is  some 
reason,  however,  to  believe  that  a  nucleus  is  really  present,  as  may  be  seen 
by  examining  them  with  high  powers  on  an  opaque  ground.  (See  Dr. 
Roberts's  papers.) 

In  the  camel  tribe  the  corpuscles  are  about  the  size  of  those  of  other 
mammalia,  without  apparent  nuclei,  but  of  an  oval  shape. 

In  birds,  reptiles,  and/is/t  the  corpuscles  are  also  oval,  but  are  distinctly 
nucleated,  generally  of  a  larger  size,  and  especially  in  the  reptilia.  The 
diameter  of  the  blood-corpuscles  in  man  varies  from  the  osVo^h  of  an 
inch  to  ^oVotn>  32"Vota  being  an  average.     They  have  an  average  thick- 
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ness  of  the  y2To~oth  of  an  inch.     The  blood-corpuscles  of  embryonic  life 
are  usually  considerably  larger,  and  sometimes  nearly  double  the  size. 

The  following  measurements  are  taken,  by  the  kind  permission  of  Mr. 
Gulliver,  from  his  extensive  tables  in  the  "Proceedings  of  the  Zoological 
Society  of  London."  The  blood  was  allowed  to  dry  in  a  thin  layer  on  the 
slide ;  and  the  measurements  are  all  in  vulgar  fractious  of  an  English 
inch,  and  express  only  the  average  diameters  of  the  red  blood-corpuscles 
or  their  nuclei.  The  enumerator,  being  invariably  one,  is  omitted  through- 
out, and  the  denominators  only  are  printed.  Of  the  corpuscles,  the  long 
diameter  is  denoted  by  L.  D.,  the  short  diameter  by  S.  D.,  and  the  thick- 
ness by  T. 


Vertebrata  Apyrencemata. 


Human, 


foetus 


Lemur, 

a 
Monkey, 

a 
Ape,       . 

Bat, 


Mole,     . 
Polar  bear, 
Brown  bear, 
Lion, 
Cat, 


fetus 
nucle 


Hvsena, 

Dc'ig,      . 
Tiger,    . 


(5th 


mo.) 


oil  lo 


T. 


SEU    MAMMALIA. 
3,200 

12,400 

3,000 

3,976 

4,003 

4,440 

3,368 

3,342 

3,412 

3,510 

3,602 

4.404 

4,0D0 

3,880 

4,747 

3,870 

3,713 

4,322 

4,404 
16,000 

2,223 

4,600 

3,735 

3,542 

4,419 


Leoparc 

i 

4,319 

Fox,       . 

4,177 

Dolphin, 

3,829 

Whale, 

3,099 

P'g,        • 

4,. '30 

Elephant, 

2,745 

Horse,   . 

4,600 

ii 

T. 

13,422 

Ass, 

4,000 

Ox, 

it 

4,267 
4.571 

Sheep, 

5.045 

Goat, 

5,300 

Deer,     . 

7,060 

Camel, 
u 

L.  D. 

S.  D. 

T. 

3,123 

5,876 

15,210 

Dromed 

ary, 

L.  D. 

3,254 

" 

S.  D. 

5,921 

ft 

T. 

15,337 

Hare,     . 

3,560 

Rabbit, 

3.607 

Mouse,  . 

3,814 

Rat, 

3,754 

Vertebrata  Pyrencemata. 


PISCES. 

Perch,   . 

.     L.  D. 

2.099 

ii 

.      S.  D. 

2,824 

Common  eel, 

.     L.  D. 

1,745 

ii 

T. 

8,700 

" 

.     S.  D. 

2,842 

"       nucleus, 

.     L.  D. 

6,000 

Conger-eel,    . 

.     L.  D. 

2,286 

ii             it 

.      S.  D. 

8,000 

" 

.      S.  D. 

3,u00 

Sharks, 

.     L.  D. 

1,148 

Sprat  and  herring 

.     L.  D. 

2,666 

" 

.      S   D. 

1,600 

l<                      u 

.      S.  D. 

3,555 

"         nucleus, 

.     L.  D. 

3,000 

Salmon, 

.      L.  D. 

1,524 

ii             u 

.      S.  D. 

4,000 

" 

.      S.  D. 

2,460 

"         foetus, 

.     L.  D. 

1,000 

Carp,      . 

.     L.  D. 

2,142 

u             a 

.      S.  D. 

1,333 

.      S.  D. 

3.429 

Ray,       . 

.     L.  D. 

970 

ii 

T. 

8,000 

.      S.  D. 

1,455 

"      nucleus, 

.     L.  D. 

6,400 

Tortoise, 

.     L.  D. 

1,252 

ii              u 

.      S.  D. 

8,000 

" 

.      S.  D. 

2,216 

Cod,        . 

.     L.  D. 

2,133 

Turtle,  . 

.     L.  D. 

1,231 

" 

.      S   D. 

3,555 

" 

.      S.  D. 

1,882 

Sole, 

.     L.  D. 

2,400 

"     nucleus, 

.     L.  D. 

4,000 

ii 

.      S.  D. 

3,200 

u           a 

.      S.  D. 

6,000 
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BATRACH 

IA. 

AVES. 

Eagle,    . 

L. 

D. 

1,812 

Amphiuma  tridactylum 

or 

ii 

S. 

D. 

3,832 

Cungo-1  izard, 

L. 

D. 

363 

Falcon, 

L 

D. 

1.916 

II                (I                    (I 

S. 

D. 

615 

it 

S. 

D. 

3.862 

"         "     nucleus, 

L. 

D. 

1,143 

Crow,     . 

L. 

D. 

1,961 

II              If                 it 

S. 

D. 

2,000 

1 1 

S. 

D. 

4,000 

Proteus  anguinus, 

L. 

D. 

400 

Song  thrush, 

L. 

D. 

2,305 

11                         w 

S. 

D. 

727 

ii             u 

S. 

D. 

4,133 

"     nucleus, 

L. 

D. 

1,600 

"             "     nuch 

'US, 

L 

D. 

4,000 

ii           ii 

S. 

D. 

2,666 

ii             a           u 

S. 

D. 

9,600 

Frog,      . 

L. 

D. 

1,108 

Parrot, 

L. 

D. 

2,029 

u 

S. 

D. 

1,821 

u 

S. 

D. 

3,892 

a 

T. 

7,112 

Pigeon, 

L. 

D 

2,100 

"     nucleus, 

L. 

D. 

3,114 

" 

S. 

D. 

3,512 

ii           u 

S. 

D. 

6,297 

Pheasant, 

L. 

D. 

2,213 

Tadpole  (£  inch  long), 

L 

D. 

1,098 

ii 

S. 

D. 

3,615 

ii 

S. 

D. 

1,650 

Peacock, 

L. 

D. 

1,835 

Toad,     .         .         .          . 

L 

D. 

1,043 

u 

S. 

D. 

3,589 

ii 

S. 

D. 

2,000 

Common  fowl, 

L. 

D. 

2,102 

it 

T. 

5,6'J7 

ii             ii 

S. 

D. 

3,466 

"     nucleus, 

L. 

D. 

2,802 

"             "      nucleus, 

L. 

D. 

6,400 

it           ii 

S. 

D. 

5,261 

ii             ii             a 

S. 

D. 

4,000 

Partridge, 

L. 

D. 

2,375 

ii 

S. 

D. 

3,728 

RKPTILIA 

Ostrich, 

L. 

S. 

D. 
D. 

1,649 
3,000 

Boa  constrictor,     . 

L. 

D. 

1,440 

ii 

T. 

9,166 

1!                  11 

S. 

D. 

2,400 

"     nucleus, 

L 

D. 

3,200 

Crocodile, 

L. 

D. 

1,231 

ii           ii 

S. 

D. 

9,166 

a 

S. 

D. 

2,286 

Duck,    . 

L. 

D. 

1,937 

ii 

T. 

8,000 

ii 

S. 

D. 

3,424 

Oval  corpuscles  may  be  made  globular  by  the  addition  of  too  much 
water.  For  other  details  aud  measurements,  reference  must  be  made  to 
Sonnenschein  (Handbuch  der  gericht.  Chemie),  who  quotes  Schmidt  (die 
Diagnostik  verdachtiger  Fleeke,  etc.),  to  the  Micrographic  Dictionary,  to 
numerous  works  on  the  Microscope,  and  on  Physiology,  and  to  papers  by 
Fleming,  Woodward,  and  others,  in  the  "  American  Journal  of  Medical 
Science,"  1857  to  1876. 

As  many  of  the  foreign  measurements,  not  only  of  blood -corpuscles,  but 
of  hairs  and  other  microscopic  objects,  are  in  millimetres,  the  following 
table  for  the  conversion  of  foreign  into  English  measures  may  be  found 
useful.     It  is  taken  from  the  Micrographic  Dictionary. 


Millimetres  into 

Old  Paris  lines  into 

Prussian  lines  into 

1 

English  inches. 

English  inches. 

English  inches. 

.039,370 

.088,815 

.085,817 

2 

.078,741 

.177,630 

.171,633 

3 

.118,112 

.266,445 

.257,450 

4 

.157,483 

.355,260 

.343,267 

5 

.196,853               i 

.444,075 

.429,083 

6 

.236,224 

.532,890 

.514,900   . 

7 

.275,595 

.621,705 

.600,717 

8 

.314,966 

.710,520 

.686,532 

9 

.354,337 

.799,335 

.772,350 

In  using  this  table,  the  decimal  fraction  to  be  converted  into  parts  of  an 
English  inch  must  be  broken  up  into  its  decimal  parts,  and  each  valued 


524  MICROSCOPIC    EXAMINATION    OF    BLOOD. 

separately  from  the  table.     Thus  to  convert  0.75  mm.  into  a  fraction  of 
an  English  inch  : 

0.7    mm.  =  0.0275595    j  „        , , 
0.05  mm.  =  0.00196853  j  ny  taDle* 
0.75  mm.  =  0.02952803     English  inch. 

Great  attention  is  required  in  placiug  the  decimal  point. 

Microscopic  Examination  of  a  Blood-stain. 

In  the  microscopic  examination  of  a  blood-stain  proceed  as  follows: 
Either  cut  out  the  stain,  or  else  take  a  small  fragment  of  the  supposed 
clot  and  place  it  ou  a  microscope-glass.  Moisten  it  with  a  mixture  of  seven 
parts  of  water  and  one  part  of  glycerin  (?'.  e.,  a  solution  having  a  specific 
gravity  of  1030).  Professor  Filippo  Pacini  recommends,  instead  of  the 
glycerin,  a  solution  of  chloral  hydrate  (1  to  10  of  water),  which  he  states 
softens,  without  dissolving,  the  blood-corpuscles.  Cover  the  specimen  with 
a  thin  covering-glass,  and  examine  it  with  a  ^th  inch  power.  Measure  the 
corpuscles  with  a  micrometer. 

Examine  with  great  care  any  structures  associated  with  a  blood-stain. 
The  discovery  of  hairs,  of  different  forms  of  epithelium  (pavement  epithe- 
lium from  the  vagina  being  very  generally  found  in  menstrual  blood),  the 
presence  of  biliary  or  of  fecal  matter,  of  brain  tissue,  of  spermatozoa,  or 
of  numerous  other  "little"  matters  (as  they  are  often  called),  may  tend 
very  materially  to  elucidate  a  case  submitted  for  your  examination.  Pos- 
sibly, too,  by  noting  the  various  matters  mixed  with  the  blood,  some  clue 
may  be  found  to  determine  its  source. 

Bodies  likely  to  be  Mistaken  for  Blood-corpuscles  under  the  Microscope. 

1.  Starch-corpxiscles  sometimes  simulate  blood-disks.  A  careful  attention 
to  their  shape,  external  markings,  aud  behavior  with  polarized  light  will 
easily  distinguish  them.  A  solution  of  iodine  will  also  be  found  to  turn 
them  of  a  blue  color. 

2.  The  sporules  of  certain  fungi  closely  resemble  blood-discs,  but  they 
refract  light  more  strongly.  The  application  of  iodine  or  magenta  will 
generally  bring  out  a  real  nucleus,  and  with  warmth  and  moisture,  they 
will  be  seen  actually  to  grow  upon  the  slide.  Dr.  Richardson  states  that 
a  solution  of  sulphate  of  soda  often  contains  such  fungi. 

3.  The  disks  found  in  coniferous  woods  (deal,  cedar,  etc.),  and  other  gym- 
nosperms,  simulate  closely  the  blood-disks  of  many  mammals.  The  double 
ring  which  surrounds  their  pits,  their  formal  arrangement  in  rows,  the 
presence  of  woody  fibres,  and  .a  careful  attention  to  their  size  will,  in  most 
instances,  prevent  the  experienced  microscopist  from  making  a  mistake. 
Their  refraction  of  light  is  also  different. 

Dr.  Day's  Guaiacum  Resin  Test. 

We  must  now  speak  of  Dr.  John  Day's  beautiful  test  for  blood,  a  reac- 
tion depending  on  the  oxidation  of  guaiacum  resin. 

Schonbein  discovered  that  peroxide  of  hydrogen  (H.,0.,)  formed,  as  he 
supposed,  of  water  and  antozone,  was  decomposed  in  the  presence  of  blood, 
the  antozone  being  converted  into  ozone.  Now  the  precipitated  resin  of 
tincture  of  guaiacum  is  found  to  be  strongly  acted  upon  by  ozone,  being 
changed  in  color  by  it  to  a  bright  sapphire-blue,  whilst  it  is  not  acted  on 
by  antozone.     Hence  it  becomes  a  test  for  blood. 

Proceed  thus :  Make  your  tincture  of  guaiacum  fresh  each  time  you  require 
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it,  the  old  tincture  being  useless.  Wash  the  tears  first  "with  a  little  alcohol, 
and  then  dissolve  the  pure  unoxidized  guaiacum  resin  by  shaking  up  with 
a  little  fresh  spirit.  Wet  the  stain  with  this  guaiacum  tincture,  which 
should  not  blue  it  by  itself;  and  then  add  either  a  small  quantity  of  an 
ethereal  solution  of  peroxide  of  hydrogen  (manufactured  by  Robbins,  in 
Oxford  Street),  or  ozonic  ether,  or  a  watery  solution  of  H.,02.  If  blood  be 
present,  the  guaiacum  will  be  rapidly  oxidized,  and  acquire  the  character- 
istic bright-blue  color.  If  the  material  that  is  stained  be  of  such  a  color 
as  to  obscure  the  reaction,  add  the  several  reagents  and  press  the  stained 
fabric  between  two  pads  of  white  blotting-paper,  when  the  blue  color  will 
be  absorbed  by  the  blotting-paper,  and  be  at  once  apparent.  By  repeating 
the  process,  a  number  of  impressions  may  in  this  way  be  obtained. 

Dr.  Day  has  further  applied  the  guaiacum  test  to  the  detection  of  mucus, 
pus,  and  saliva. 

Professor  Falck  has  suggested  the  use  of  strips  of  paper  dipped  in 
tincture  of  guaiacum  which  has  been  freely  exposed  to  the  air,  as  a  pre- 
liminary test  for  blood-stains.  These  papers  are  not  affected  by  red  lead, 
cinnabar,  the  common  dyestuffs,  carmine,  logwood,  alkauet-root,  the  red 
aniliu  dyes,  or  the  juice  of  cranberries  or  whortleberries.  On  the  other 
hand,  the  juice  of  cherries,  currants,  and  raspberries,  as  well  as  of  certain, 
fungi,  instantly  blue  it. 

In  our  opinion,  although  the  combined  use  of  ozonized  ether  and 
tincture  of  guaiacum,  as  suggested  by  Dr.  Day,  is  a  very  neat  and  beau- 
tiful test,  it  should  never  be  relied  upon  by  itself  alone,  as  a  positive  proof 
of  the  stain  being  blood.  (See  Remarks  on  Single  Tests  under  Poisons, 
Class  V.) 

Guaiacum  is  known  to  be  easily  blued  by  a  great  number  of  substances ; 
and  amongst  others,  the  following  may  be  named,  viz.:  gluten,  as  in  the 
cut  surface  of  a  raw  potato,  or  a  mixture  of  wheaten  flour,  or  of  gum 
arabic,  with  cold  water;  milk,  the  fresh  juice  of  various  roots  and  under- 
ground stems  (horseradish,  colchicum,  carrot,  etc."1;  nitric  acid,  spirit  of 
nitrous  ether,  ozone,  chlorine,  hyponitrous  ether,  chlorides  of  iron,  mer- 
cury, copper,  and  gold,  and  alkaline  hypochlorites;  a  mixture  of  hydro- 
cyanic acid  and  sulphate  of  copper;  pus,  saliva,  and  mucus,  if  mixed  with 
carbolic  acid,  or  creasote,  etc.,  etc. 


Blood-crystals. 

Another  test  for  blood  consists  in  the  characteristic  crystals  of  haemo- 
globin it  may  be  made  to  yield  (Fig.  54).  It  is  unfortunate  that  the  value 
of  this  test  is  so  much  impaired  by  the  necessity,  in  order  to  produce  them, 
of  examining  fresh  and  unaltered  blood.  The  crystals  obtained  prove 
there  is  some  difference  between  the  haemoglobin  of  different  species  of 
mammalia,  inasmuch  as  crystals  have  been  noticed  belonging  to  two  dis- 
tinct crystalline  systems  (rhombic  and  hexagonal),  and  differing  both  in 
their  secondary  forms,  as  well  as  in  their  solubility.  Whilst  some  day 
these  facts  may  present  us  with  a  means  of  proving  from  what  animal  a 
given  specimen  of  blood  was  derived,  Preyer  concludes  that  at  present  it 
cannot  be  relied  upon  as  a  means  of  distinguishing  human  blood  from  that 
of  other  animals. 

The  crystals  such  as  are  given  above  may  be  obtained  from  a  portion  of 
a  clot  a  day  or  two  old.  It  must  first  be  diluted  either  with  a  little  chlo- 
roform, or  spirit,  or  ether,  and  placed  on  a  microscopic  slide,  then  covered 
over  with  a  thin  glass,  and  put  aside  to  crystallize.     Sometimes  you  get 
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these  crystals  to  form  easily  and  rapidly,  whilst  at  other  times  the  experi- 
ment is  not  so  successful.  The  crystals  from  human  blood  are  prismatic 
and  flattened. 


Fig.  54. 


Blood-crystals:  a.  Human  blood  crystals  (prismatic) ;  b.  Human  blood  crystals  (?),  hsemin  ;  c.  Hu- 
man blood-crystals,  hydrochlorate  of  hajinatin ;  d.  Guinea-pig's  blood-crystals;  e.  Horse  (?) ;  but 
sometimes  human  take  same  shape;  /.  Crystals  from  squirrel's  blood. 


Fig.  55. 


Teichmann's  Test,  as  modified  by  Neumann  and  others. 

The  red  stains  suspected  to  be  blood,  whether  on  textile  fabrics,  wood, 
stone,  or  metallic  instruments,  are  to  be  first  dissolved  in  a  small  quantity 
of  cold  distilled  water.  If  the  stain  be  on  a  fabric,  or  on  wood  or  stone, 
it  is  well  to  cutout  or  chip  off  the  spot  from  its  surroundings.  A  little  of 
the  watery  extract  is  then  to  be  mixed  with  a  few  drops  of  glacial  acetic 
acid,  and  cautiously  evaporated  on  a  glass  slide,  over  a  spirit-lamp,  till  the 
fluid  runs  together  in  globules,  and  begins  to  solidify. 
Then  after  rapidly  cooling  the  slide,  we  immediately 
observe  under  the  microscope,  using  a  one-fourth 
inch  objective,  a  multitude  of  small,  brownish-black 
rhomboids  (Fig.  55),  amongst  which  crystals  may 
be  observed,  which  present  the  form  of  St.  Andrew's 
cross  (X),  in  consequence  of  two  of  the  crystals 
crossing.  It  is  sometimes  necessary  to  add  a  small 
quantity  of  a  weak  solution  of  sodium  chloride,  or 
of  ammonium  chloride,  or  else  solution  of  the  salts  may  be  used  iu  the 
first  instance  for  the  purpose  of  dissolving  the  stain.  In  this  case  cubical 
crystals  may  often  be  seen  mixed  with  those  of  hsematin  and  hydrochlorate. 
Liebreich  says  this  hsemin  or  hsematin  crystal-test  is  one  of  the  most 
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certain.  He  suggests  that  murexide  crystals  (purpurate  of  ammonia,  of 
Prout)  might,  however,  be  mistaken  for  them.  By  burning  them  on  pla- 
tinum, and  testing  for  iron  (which  is  absent  from  murexide,  but  present  in 
blood-crystals),  we  should  be  able  to  detect  their  true  nature.  Murexide 
crystals,  also,  look  green  by  reflected,  and  purple-red  by  transmitted  light. 

Methods  suggested  for  distinguishing  Human  from  other  Blood. 

Again  and  again  the  question  has  been  asked,  "Can  we  distinguish  hu- 
man from  animal  blood  ?"  Much  time  and  much  learning  have  been  spent 
in  attempting  an  answer.  Hsematolloscopy,  as  suggested  by  Taddei,  of 
Florence ;  the  various  reactions  of  phosphoric  acid,  as  suggested  by  M. 
Casanti ;  the  different  effects  of  iodine  water,  as  suggested  by  Berlazzi,  are 
some  of  the  futile  attempts  at  reply.  M.  Barruel,  in  1829,  suggested  that 
the  blood  of  different  animals  contained  special  and  different  odoriferous 
principles,  and  the  odors  were  developed,  he  considered,  sufficiently  well 
for  recognition,  on  the  addition  to  the  blood  of  strong  sulphuric  acid. 
Although  there  is  a  shadow  of  truth  in  this,  we  consider  it  far  too  doubt- 
ful a  test  to  be  of.any  positive  use. 

Professor  J.  G.  Richardson  (of  Pennsylvania)  first  proposed  the  use  of 
high  powers,  such  as  the  2'5th  a,nd  -'^th  of  an  inch,  magnifying  with  a  mi- 
crometer eyepiece,  1250  and  3700  diameters  respectively,  for  the  purpose 
of  distinguishing  human  blood-disks  from  those  of  many  other  mammals. 
("  American  Journal  of  Medical  Sciences,"  July,  1869,  No.  CXV,  p.  50.) 
Under  the  g^th  inch  human  blood-corpuscles  appear  about  |  of  an  inch 
in  diameter,  whilst  those  of  the  ox  and  the  sheep  are  about  f  of  an  inch 
only.  It  appears  from  a  subsequent  paper  in  the  same  journal,  for  July, 
1874,  No.  CXXXV,  p.  102,  that  he  has  succeeded  in  identifying  the  three 
kinds  named  above,  with  no  other  clue  than  his  own  measurements.  He 
scrapes  the  blood-stain  with  a  knife,  puts  the  scrapings  on  a  slide,  covers 
with  thin  glass,  and  adds  a  f  per  cent,  solution  of  common  salt.  His  meas- 
urement of  100  red  corpuscles  freshly  drawn  (from  five  different  persons), 
gives  an  average  of  -g^s  °f  an  iuch,  whilst  the  measurement  of  20  cor- 
puscles for  one  of  these  dried  in  a  thin  film  upon  a  slide,  gave  a  maximum 
of  2gVo,  a  minimum  of  -g-g^y,  and  a  mean  of  -gxsr  °*'  an  inch.  Dr. 
Worm  ley  measured  seven  red  disks,  with  an  average  of  g^Vs  of  an  inch, 
Avhilst  Dr.  Richardson's  average  of  the  measurements  of  the  same  disks 
was  -grj'egth.  There  was  thus  a  difference  of  only  3-50292"  °f  an  inen-  He 
argues,  reasonably  enough,  that  his  experiments  prove  that  the  red  blood- 
globules  of  the  pig  (4330)'  the  ox  (42V7)'  the  red  deer  (^^m).  the  cat 
(Woi)»  the  horse  (yBVo)>  the  sheeP  ("Woo)'  and  the  &oat  Ujee  of  an 
inch),  being  all  so  much  smaller  than  even  the  ordinary  minimum  size 
of  the  human  red  disk,  enables  us  to  distinguish  positively,  by  the  aid  of  high 
powers  of  the  microscope,  under  favorable  circumstances,  stains  produced 
by  human  blood,  from  those  caused  by  the  blood  of  any  of  the  animals 
just  enumerated,  even  after  the  lapse  of  five  years  from  the  date  of  their 
primary  production.     (See  the  Measurements,  p.  522.) 

The  rest  of  Mr.  Gulliver's  careful  micrometric  measurements  of  blood- 
corpuscles  from  various  animals  will  be  found  in  the  "  Proceedings  of  the 
Zoological  Society,"  No.  CII,  and  in  his  edition  of  the  "  Works  of  Hew- 
son,"  Sydenham  Society,  p.  237.  The  following  measurements  of  Schmidt 
(made  under  a  power  of  500  diameters)  have  been  reduced  from  mil- 
limetres to  fractions  of  an  English  inch  :  They  represent  freshly  dried 
specimeus — human  blood-corpuscles  -3V3-4  to  3  o'g-g-,  dog's  gyo-g-,  rabbit's  yoVo* 
rat's  40W,  pig's  ¥T]gJ,  mouse  ^T,  ox's  l5\T,  cat's  45145,  horse's  45'45, 
sheep's  55*55,  domestic  fowls  gyg,  broad,  and  ggVro  long,  and  those  of  the 
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frog  yg'gg  broad  by  TA5  long.  We  cannot  again  enter  into  the  general 
question  of  microscopic  measurements;  but  some  idea  of  the  subject  may 
be  gained  by  referring  to  the  figure  on  page  498.  An  object  measuring 
two  °f  an  bich,  seen  with  a  power  of  250  diameters,  would  occupy  five 
of  the  divisions  on  the  left,  or  \  inch,  because  TWV  =  i-  But  a  rabbit's 
(fresh  dried)  blood-disk,  measuring  only  ^oVo~  °f  au  iuch,  seen  with  the 
same  power,  would  only  occupy  ,'g  of  an  inch,  or  %  of  £,  equivalent  to 
one  and  a  half  of  the  lines  on  the  left. 

Methods  suggested  for  Distinguishing  Menstrual  from  other  Blood. 

Can  we  distinguish  menstrual  from  ordinary  blood  ?  We  urge,  in  reply, 
the  necessity  for  great  caution.     It  is  stated — 

(1)  That  menstrual  blood  contains  no  fibrin. 

(2)  That  menstrual  blood  is  acid,  owing  to  its  admixture  with  vaginal 
mucus  ;  and, 

(3)  That  menstrual  blood  will  invariably  be  found  associated  with  the 
pavement-epithelium  from  the  vaginal  walls.  Further  than  this  it  is 
difficult  to  go  ;  nor  in  the  present  state  of  science  should  we  be  justified  in 
venturing  a  positive  opinion  in  the  case  of  a  stain  as  to  its  being  menstrual 
or  otherwise. 

Lastly.  Having  proved  conclusively  that  the  stain  is  a  blood-stain,  we 
venture,  at  the  risk  of  being  accused  of  needless  repetition,  to  add  a  word 
of  caution.  You  will  probably  be  asked  three  questions  in  the  witness- 
box — 

(1)  Was  the  blood  human? 

(2)  From  what  part  of  the  body  was  it  derived  ?  and, 

(3)  What  is  the  probable  age  of  the  stain  ? 

To  these  questions,  as  a  rule,  you  had  better  confess  your  inability  to 
reply.  Never  venture  rash  answers.  The  replies  can,  save  in  a  few  ex- 
ceptional cases,  be  little  else  than  guesses;  and  it  is  dangerous  in  the 
extreme  to  guess  in  the  witness-box. 
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CHAPTER   XX. 

Life  insurance — The  normal  man — The  Presumption  of  death  and  of  survivorship — 
Causes  of  death,  and  modes  of  dying. 

Of  late  years  life  insurance  or  assurance  has  assumed  vast  proportions. 
All  sound  and  reputable  offices  now  select  the  lives  offered  to  them,  and 
the  duty  of  this  selection  or  choice  of  "  lives  "  rests  with  medical  men.  It 
has  been  well  remarked  by  Mr.  Babbage,  that  "  nothing  is  more  uncertain 
than  the  duration  of  life,  when  the  maxim  is  applied  to  the  individual ; 
but  there  are  few  things  less  subject  to  fluctuation  than  the  duration  of 
human  life  in  a  multitude  of  individuals."  In  other  words,  the  writers  or 
the  reader  of  this  do  not  know  how  long  they  shall  live — whether  only  a 
few  days  or  a  few  years.  But  if  we  take  1000  persons,  or  still  better, 
10,000,  of  the  same  age,  we  can  predict,  with  almost  absolute  certainty, 
the  number  who  will  die  within  any  given  period.  This  is  the  principle 
of  annuities,  life  insurance,  the  Tontine,  etc. ;  and  were  it  otherwise  it 
would  be  impossible  for  any  such  institutions  to  succeed.  Some  readers 
may  not  unnaturally  ask,  "  Why  do  the  assurance  companies  make  large 
profits,  and  declare  bonuses  ?"  The  explanation  is  very  simple.  These 
offices  make  their  charges  on  the  scale  of  either  the  old  Northampton 
tables  of  mortality,  1780,  or  from  the  Carlisle  tables  of  1816.  Recent 
experiences,  drawn  from  larger  numbers,  such  as  those  of  the  seventeen 
life  offices  published  in  1843,  of  government  annuitants,  and  of  twenty 
life  offices  collected  in  1868,  show  that  the  average  of  mortality  is  less 
than  was  assumed  from  the  smaller  numbers  of  the  first  tables.  The 
limits  of  this  work  forbid  the  discussion  of  this  topic  at  any  great  length. 
We  must  therefore  refer  the  reader  to  the  articles  on  these  subjects  in  the 
principal  Encvclopasdias ;  to  the  reports  of  Dr.  Farr  and  the  Registrar- 
General  ;  to  ''Popular  Tables,"  by  C.  M.  Willich  and  M.  Marriott,  Lon- 
don, 1857  ;  to  "  Medical  Statistics  of  Life  Assurance,"  by  Dr.  J.  G. 
Fleming,  Glasgow,  1862;  to  the  "Etude  Medico-legale  sur  les  Assurances 
sur  la  Vie,"  Paris,  1866  ;  to  the  statistical  works  of  M.  Quetelet ;  and  for 
a  brief,  but  excellent  summary  of  the  subject  by  Dr.  Sieveking,  entitled 
"The  Medical  Adviser  in  Life  Assurance,"  Churchills,  1874;  and  to  Dr. 
Brinton's  "On  the  Medical  Selection  of  Lives  for  Assurance,"  2d  ed.,  1856. 
The  Manuals  of  Forensic  Medicine  of  Drs.  Taylor  and  Guy,  more 
especially  the  former's,  also  contain  good  summaries  of  the  medico-legal 
aspects  of  this  subject.  Two  such  tables,  however,  appear  to  us  to  deserve 
a  place  in  our  pages.  The  first  includes  all  classes  of  life,  and  is  as 
follows : 
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Table  to  Show  the  Probable  Duration  of  Human  Life  in 

England. 

[According  to  the  calculations  of   William  Farr,  Esq.,  in  the  Sixth  Annual 
Report  of  the  Registrar-General.) 
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For  this  table  we  are  indebted  to  Smith's  Visiting  List,  edited  by 
Seymour  Haden,  Est]. 

The  next  table  is  taken  from  "The  Mortality  Experience  of  Life 
Assurance  Companies,  collected  by  the  Institute  of  Actuaries,"  C  and  E. 
Layton,  1869.  It  is  the  experience  of  twenty  offices,  but  differs  from  the 
other,  in  being  the  result  of  selected  lives. 
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69 

8.99 

9.  0 

9.13 

8.56 

20 

42.09 

40.87 

41  98 

36.80 

70 

8.54 

9.12 

8.68 

8.16 

21 

41.33 

40.17 

41.23 

36.16 

71 

8.02 

8.61 

8.16 

7.67 

22 

40.62 

39.40 

40.51 

35.73 

72 

7.52 

8.09 

7.65 

7.18 

23 

39.87 

3S.61 

39.84 

35.15 

73 

7.12 

7.58 

7.24 

6.77 

24 

•39.18 

37.95 

39.15 

34.S4 

74 

6.69 

7.27 

6.83 

6.32 

25 

3S.44 

37.40 

3S.44 

34.01 

75 

6.42 

6.99 

6.56 

6.10 

26 

37.64 

36.80 

37.65 

33.47 

76 

6.03 

6.57 

6.17 

5.90 

27 

36.90 

36.21 

36.93 

32.87 

77 

5.69 

6.29 

5.85 

5  69 

28 

36.14 

35.69 

36  18 

32.36 

78 

5.33 

5  9: 

5.48 

5.38 

29 

35.42 

35.07 

35.47 

31.64 

'79 

5.00 

5.86 

5.22 

5.21 

30 

34.68 

34.55 

34.75 

31.03 

80 

4.71 

5.56 

4.93 

4.98 

31 

33.96 

33.90 

34.04 

30.46 

81 

4.40 

5.17 

4.61 

4.60 

32 

33.21 

33.27 

33.30 

29  81 

82 

4.14 

4.90 

4.36 

4.52 

33 

32.48 

32.75 

32.59 

29.13 

83 

3.90 

4.35 

4.04 

4  17 

34 

31.75 

32.04 

31.86 

28.43 

84 

3.79 

3.92 

3.84 

3  52 

35 

31.03 

31.43 

31.15 

27.78 

85 

3.51 

3.71 

3.58 

3.01 

36 

30  28 

30.80 

30.41 

27  11 

86 

3.34 

3.62 

3.44 

2.87 

37 

29.55 

30.21 

29.69 

26.51 

87 

3.13 

3.51 

3.26 

2.69 

38 

28.83 

29.55 

2S.97 

25.75 

88 

2.87 

3.40 

3.05 

2.99 

39 

28.12 

2S.88 

28.27 

25.13 

89 

2.81 

3.14 

2.94 

2.78 

40 

27.42 

28.24 

27.57 

24.49 

90 

2.35 

3.33 

2.68 

4.05 

41 

26.69 

27.59 

26.85 

23.82 

91 

1.91 

3.88 

2.46 

3.05 

42 

25.96 

26.97 

26.14 

23.15 

92 

1.55 

3.72 

2.25 

2.90 

43 

25.24 

26.30 

25.42 

22.51 

93 

1.40 

3.71 

2.34 

3.50 

44 

24  50 

25  68 

24.69 

21.80 

94 

2.21 

3.25 

2.90 

2.50 

45 

23.79 

24.98 

23.98 

21.11 

95 

1.21 

2.25 

1.90 

1.50 

4'. 

23.08 

24.26 

23.27 

20.95 

9  5 

.50 

1.25 

1.06 

.50 

47 

22.37 

23.68 

22.57 

20.26 

97 

— 

i  on 

1.00 



48 

21.68 

23.02 

21.89 

19  57 

98 

— 

.50 

.50 



49 

20.98 

22.34 

21.20 

18.92 

If  we  exclude  all  under  25,  and  all  above  75,  from  our  calculations,  we 
shall  find  that  the  formula  of  Willich  is  not  far  from  the  truth.  It  is  as 
follows : 

[x  =  expectation  of  life,  a  =  age] 
x  =  f  (80  —  a). 

For  example — Let  a  man's  age  be  30  years,  then  80  —  30  =  50,  and  f 
of  50  =  33.3  years.  By  Dr.  Farr's  table,  the  expectation  is  33  years  for 
males,  and  34  years  for  females  at  that  age.  By  the  experience  of  the 
twenty  offices  (Table  II),  the  expectation  is  34.68  for  the  former,  and 
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34.55  for  the  latter.  Again  suppose  the  age  to  be  65,  then  by  this  for- 
mula— 

x  =  l  (80  —  65)  =  10  years. 

Now,  by  Table  I,  the  expectation  is  11  years  for  males,  and  12  years  for 
females,  and  by  Table  II  it  is  10.26  years  for  diseased  lives,  and  11.17  for 
healthy  male  and  female  lives.  De  Moivre  supposed  that  out  of  86  persons 
boru,  one  dies  every  year,  till  they  are  extinct.  Therefore,  according  to 
him,  the  decrement  of  life  y  =  '^  =  1163  throughout  life.  Then  the 
present  value  of  an  annuity  of  £1  to  be  continued  during  the  life  of  an 
individual  of  a  given  age,  allowing  compound  interest  for  the  money,  is 
(supposing  n  to  be  the  number  of  yeai-s  which  any  individual  wants  of  86) 

r  ,     1 

n  —  1.  r  —  n  -f-    — 

— rr5 —     —  =  (if  p  be  the  present  value  of  an  annuity  of  £1 

n.  (r  —  1  j2  x  r  J 

r 

1 — p 

to  continue  certain  for  n  years)  n 

r  —  1 

But  although  the  principles  of  calculation  are  similar,  Dr.  Young's  for- 
mula for  the  decrement  of  life  {see  "Encyclopaedia  Metropolitana  "  and 
"  Phil.  Trans.,"  1826)  is  certainly  far  nearer  the  truth.  This  is  (y  being 
the  number  of  deaths  among  100,000  persons  in  the  year  that  completes 
the  age  x)  in  an  abbreviated  form,  and  for  the  middle  portion  of  life — 

2,  =  368  +  10  x. 

For  example,  let  x  or  the  age  be  40,  then  of  100,000  persons  of  the  age  of 
40,  we  shall  expect  that  768  will  die  before  the  year  is  out,  the  actual 
number  in  Dr.  Young's  Table  (referred  to  above)  being  785.  Most  trea- 
tises on  arithmetic  now  contain  tables  of  the  values  of  £1  at  different  rates 
of  compound  interest  for  a  given  number  of  years,  and  those  conversant 
with  arithmetical  and  algebraic  calculations  may,  from  the  data  we  have 
now  given,  calculate  the  probable  value  of  an  average  healthy  life,  and 
the  present  value  of  an  annuity.  Such  questions  are,  however,  in  our  courts 
of  law,  very  properly  put  to  actuaries,  and  not  to  medical  men.  As  a 
corollary  to  these  remarks  on  the  Expectation  of  Life,  we  may  quote  the 
following  table  from  Dr.  Southey  (which  is,  we  believe,  found,  in  substance 
at  least,  in  Hippocrates)  of  the  Expectation  of  Sickness  at  different  ages  : 

Age  in  Years.  Days  ill  yearly. 

20, 4 

20-30, 5—6 

45, 7 

50 9—10 

55, 12—13 

60, 16 

65, 31 

70, 74 

If  we  take  the  ages  of  20  to  60,  we  shall  find  the  average  number  of  days, 
of  sickness  to  be  as  nearly  as  possible  eleven  days  in  a  year.  Dr.  Dickson's 
experience  in  the  Customs  agrees  with  this.  Owing  to  a  variety  of  causes, 
it  is  scarcely  possible  to  assign  any  such  number  of  days  for  infants  or  very 
young  children.  The  questions  which  you  will  be  asked  in  your  medical 
capacity  are  really  far  more  difficult,  and  can  only  be  answered  with  even 
approximate  correctness  by  those  who  have  carefully  studied  their  pro- 
fession, not  only  theoretically  but  practically  (that  is,  clinically).     The 
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principal  questions  of  this  kind  which  you  will  have  to  answer  are  as  fol- 
lows: 

I.  Is  the  life  of  the  proposed  assurer  [male  or  female]  a  healthy  one? 

II.  If  not  a  healthy  life,  how  many  additional  years'  premiums  will 
cover  the  probable  risk? 

III.  Are,  or  were,  the  habits  of  the  assured,  or  intending  assurer, 
such  as  tend  to  shorten  life  ?  Or  has  his  occupation  any  tendency  to  the 
same? 

IV.  Supposing  death  to  have  occurred,  was  the  disease  acquired  since 
the  insurance? 

V.  A  policy  may  be  claimed  when  there  is  no  actual  proof  of  death, 
and  the  question  may  be  raised — is  it  to  be  presumed  that  the  insurer  is 
dead? 

VI.  If  a  body  be  found,  how  long  has  it  been  dead? 

VII.  Is  the  body  that  of  the  assurer? 

In  order  to  save  useless  repetitions,  we  shall  take  some  of  these  questions 
in  the  reverse  order.  The  last  question  is  clearly  one  of  personal  identity, 
and  belongs  to  the  next  chapter. 

Question  VI  is  one  of  extreme  difficulty.  In  the  Wainivright  Trial, 
Dr.  Bond  was  reported  to  have  sworn  that  the  body  supposed  to  be  that  of 
Harriet  Lane  had  certainly  been  dead  a  certain  number  of  months.  In 
Chapter  III,  under  the  headings,  of  Adipocere  and  Putrefaction,  you  may 
gain  some  hints  as  to  how  such  a  question  may  be  answered.  It  is,  how- 
ever, far  better  to  state  the  facts,  and  to  decline  mere  guessing,  when  the 
circumstances  of  the  case  are  such  as  to  preclude  your  really  forming  a 
well-grounded  opinion. 

Question  V  is  that  of  presumption  of  death  or  survivorship.  For  con- 
siderable detail  and  many  curious  cases,  we  must  refer  the  reader  to  Beck, 
Taylor,  and  Guy,  contenting  ourselves  with  just  indicating  the  general 
principles  which  must  guide  our  judgment.  Dr.  Taylor  states,  on  the 
authority  of  Best  ("On  Presumption  of  Law  and  Fact"),  that  "when  a 
person  goes  abroad  and  has  not  been  heard  of  for  a  long  time,  the  pre- 
sumption of  the  continuance  of  life  ceases  at  the  expiration  of  seven  years 
from  the  period  at  which  he  was  last  heard  of.  The  same  rule  holds  gen- 
erally with  respect  to  a  person  who  has  gone  away  from  his  usual  place  of 
resort,  and  of  whom  no  account  can  be  given  ;  but  the  presumption  does 
not  extend  to  the  time  of  his  death :  i.  e.,  whether  he  died  at  the  beginning 
or  at  the  end  of  any  particular  period  of  the  seven  years."  We  may 
remark  incidentally,  that  this  rule  is  generally  acted  upon  in  cases  where 
a  husband  deserts  his  wife  or  vice  versa,  or  if  either  married  person  go 
abroad,  not  intending  to  desert  the  other,  and  have  not  been  heard  of  for 
seven  years,  it  is  not  considered  bigamy  if  the  one  left  behind  marry  again. 
But  this  is  not  strictly  a  medico-legal  question,  the  fact  of  death  of  any 
person  once  known  to  be  alive  is  a  matter  of  fact  to  be  determined  by  a 
jury  in  most  cases.  Where  the  decision  has  rested  with  our  judges  (as  in 
the  Court  of  Chancery),  the  question  has  sometimes  been  left  open  where 
there  was  no  evidence  as  to  death.  In  Watson  v.  England,  the  absence  of 
any  news  of  a  female  who  left  her  father's  house  thirty-four  years  before,. 
was  not  considered  by  the  Vice-Chancellor  as  proof  of  her  death.  Best 
(quoted  by  Taylor)  remarks  that  the  Court  of  Queen's  Bench  said  that 
they  could  not  assume  judicially  that  a  person  alive  in  the  year  1034  was 
not  alive  in  1827!  (op.  cit.,  p.  190).  Absurd  as  this  may  seem,  cases  are 
on  record  in  which  men  who  had  been  absent  from  their  homes  many  years 
have  suddenly  returned.     In  Church  v.  Smith,  a  husband  who  had  deserted 
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his  wife  fourteen  years,  and  had  not  heen  heard  of  for  twelve  years,  walked 
into  court  just  as  his  wife  was  suing  to  be  deemed  a  widow.  In  the  cases 
of  lost  and  missing  ships,  accidents,  etc.,  after  which  no  tidings  arrive  for 
many  years,  law  and  common  sense  are  on  the  same  side.  Insurance 
offices,  too,  usually  pay  policies  after  the  lapse  of  a  year  or  two,  when  no 
news  can  be  gained  of  the  life  insured.  One  such  case  has  been  very 
recently  decided,  as  regards  a  tailor  who  lived  in  Cheltenham,  and  whose 
life  had  been  insured  for  £500.* 

Presumption  of  Survivorship. 

There  appears  to  be  no  defiuite  law  in  England  as  to  the  presumption 
of  survivorship.  In  other  words,  in  any  accident  or  mode  of  death  com- 
mon to  several  individuals  (such  as  shipwreck,  fire,  suffocation,  etc.),  out- 
law supposes  that  all  died  at  the  same  moment,  unless  there  be  evidence 
or  reasonable  proof  to  the  contrary.  For  example:  in  the  cases  mentioned 
by  Dr.  Taylor,  the  first,  in  which  General  Stanwix,  his  wife,  and  daughter 
by  a  previous  marriage  were  supposed  to  have  perished  at  sea  in  1766,  no 
decision  was  given  as  to  survivorship,  and  a  compromise  was  effected  on 
the  recommendation  of  Lord  Mansfield.  In  another  case  mentioned  by 
the  same  author  (loc.  cit.,  vol.  i,  p.  169),  a  woman  aged  forty-two,  in  feeble 
health,  a  stout,  healthy  daughter  of  twenty,  and  a  son  aged  six  were 
drowned  on  the  coast  of  Norfolk.  Here  the  medical  probabilities  were 
that  the  daughter,  aged  twenty,  survived  ;  but  Dr.  Lushington,  in  the 
absence  of  proof,  ruled  that  they  all  perished  together.  In  another  case, 
of  death  by  fire,  the  marks  of  burning  on  one  body  were  evidently  pro- 
duced during  life,  on  the  other,  after  death  {see  Burns,  Scalds,  etc.),  and 
Dr.  Ollivier  therefore  inferred  that  the  former  body  was  that  of  the  oue 
who  lived  the  longest.  A  number  of  cases  are  given  in  Taylor  and  Beck, 
but  they  all  confirm  the  statement  above,  as  to  the  practice  of  our  English 
courts.  As  the  question  is  one  of  some  general  interest,  it  may  not  be 
amiss  to  state  the  Roman  law,  that  of  the  Code  Napoleon  and  the  modern 
Prussian  law.  In  the  old  Roman  law,  according  to  Beck  (loc.  cit.,  pp. 
358-9),  when  persons  of  different  ages  died  in  battle,  those  under  puberty 
were  deemed  to  have  died  first;  but  if  a  father  and  a  son  who  had  attained 
his  majority  died  together,  the  son  was,  very  properly,  considered  to  have 

*  In  connection  with  this  matter  of  presumption  of  death  or  survivorship,  a  very 
important  case  has  recently  heen  tried  at  Croydon  (July  '28th,  1875),  before  the 
Lord  Chief  Baron  Kelly — the  case  of  Edmonds  v.  The  Prudential  Assurance  Com- 
pany (see  Addenda,  at  end  of  this  volume).  The  plaintiff  sued  to  recover  on  a 
policy  of  £500  on  the  life  of  Robert  Nutt,  a  tailor,  who  was  born  at  Cheltenham, 
on  .November  21st,  1833,  led  a  somewhat  dissolute  life,  left  Cheltenham  in  May, 
1867,  and  had  not  heen  heard  of  for  eight  years.  In  fact,  the  last  time  seems  to 
have  been  in  August,  1867.  There  was  some  conflict  of  evidence  on  this  point,  the 
hfight  and  personal  appearance  being  very  differently  given  by  different  witnesses. 
The  verdict  was  for  the  defendant*  (The  Prudential),  on  the  ground  of  "  insufficient 
proof  of  death  "  Mr.  Edmonds  has  kindly  informed  us  in  a  note,  that  he  has  a 
bill  of  exceptions,  signed  by  the  judsje,  against  this  ruling  (pursuant  to  13  Edw.  I, 
stat.  1,  cap  31),  which  will  be  heard  before  the  Judges  of  Appeal,  when  he  hopes 
to  succeed  in  getting  a  new  trial,  on  the  ground  that  the  judge  wrongly  directed 
the  jury  in  telling  them  that  they  must  find  for  the  defendants  unless  they  were 
satisfied  the  man  had  not  been  heard  of  for  seven  years,  but  that  the}'  should  have 
found  for  the  plaintiff,  there  being  no  "sufficient  and  evident  proof"  of  his  being 
alive,  as  required  by  the  statute  of  19  Car.  II,  cap.  6.  Should  the  new  trial  be 
granted,  and  a  verdict  found  on  this  ground,  the  remarks  in  the  text  must  clearly 
be  modified.  It  is  usual,  however,  for  insurance  offices  to  pay  similar  claims, 
when  they  have  no  reason  to  suspect  fraud  or  collusion,  within  a  short  period  (six 
or  twelve  months)  after  the  supposed  death. 
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survived  the  father.  This,  in  time,  was  extended  to  all  cases  where  the 
precise  time  of  death  was  unknown.  In  the  case  of  husband  and  wife, 
the  husband  was  esteemed  the  survivor.  Beck  quotes  the  following  from 
the  "Digest,"  lib.  xxxiv,  tit.  5,  de  rebus  dubiis:  "  Cum  pubere  filio  mater 
naufragii  periit,  cum  explorari  non  posset,  uter  prior  extinctus  sit,  humanus 
est  credere,  filium  diutius  vixisse.  Si  mulier  cum  filio  impubere  naufragio 
periit,  priorem  filium  necatum  esse  intelligitur,"  etc.  The  decisions  given 
by  Zacchias  and  the  older  writers  were  essentially  founded  on  the  same 
principles. 

The  French  law,  as  contained  in  the  Code  Napoleon,  is  as  follows : 

"  If  several  persons,  naturally  heirs  of  each  other,  perish  by  the  same 
event,  without  the  possibility  of  knowing  which  died  first,  the  presumption 
as  to  survivorship  shall  be  determined  by  the  circumstances  of  the  case; 
and  in  default  thereof,  by  strength  of  age  and  sex. 

"  If  those  who  perished  together  were  under  fifteen  years,  the  oldest 
shall  be  presumed  the  survivor. 

"  If  they  were  all  above  sixty  years,  the  youngest  shall  be  presumed  the 
survivor. 

"If  some  were  under  fifteen,  and  others  above  sixty,  the  former  shall 
be  presumed  the  survivors. 

"  If  those  who  have  perished  together  had  completed  the  age  of  fifteen, 
and  were  under  sixty,  the  male  shall  be  presumed  the  survivor  where  ages 
are  equal,  or  the  difference  does  not  exceed  one  year. 

"  If  they  were  of  the  same  sex,  that  presumption  shall  be  admitted  which 
opens  the  succession  in  the  order  of  nature.  Of  course  the  younger  shall 
be  considered  to  have  survived  the  elder." 

(Taken  from  Fodere,  vol.  ii,  p.  221;  Beck,  p.  361.) 

The  Prussian  Common  Law  (Part  I,  tit.  1,  §  39)  and  Civil  Code  (Arts* 
720,  721,  722),  quoted  by  Casper  (Dr.  Balfour's  Trans.,  vol.  i,  p.  14% 
are  identical  in  spirit,  though  not  in  the  precise  wording,  with  the  Code 
Napoleon. 

We  believe  these  rules  to  be  fairly  correct,  although  children  have  been 
known  to  survive  long  journeys  and  voyages  better  than  adults.  The 
young  suffer  most  from  cold,  the  aged  from  heat.  In  death  from  starva- 
tion, those  who  have  the  freest  access  to  water  will  probably  live  longest. 
In  shipwrecks  we  may  presume  that  a  man  is  more  likely  to  be  able  to 
swim  than  a  woman.  On  the  other  hand,  a  woman  may  be  buoyed  up  by 
her  clothes;  she  may  faint,  and  thus  life  may  be  preserved;  and  rather 
stout  people  often  float  better  than  thin  ones.  They  are  also  supposed  to 
bear  starvation  better.  For  other  physiological  and  medical  reasons,  for 
presumption  of  survivorship  we  must  refer  to  the  works  of  Beck  and  Guy  ; 
only  remarking  that  in  the  rare  case  of  a  woman  and  infant  both  dying, 
without  witnesses,  in  childbirth,  most  medical  writers  are  agreed  that  the 
general  probabilities  are  for  the  survivorship  of  the  mother.  It  appears 
to  us  that  no  general  rule  could  be  safely  laid  down,  as  a  living  child  may 
be  born  after  the  death  of  the  mother.  The  mother  has  the  risk  of  haemor- 
rhage— no  light  risk  ;  whilst  the  chief  dangers  to  which  the  child  would 
ordinarily  be  exposed  are  suffocation  and  cold. 

The  question,  "  Is  this  a  healthy  life?"  which  is  in  fact  the  meaning  of 
a  medical  examination  of  persons  about  to  insure  their  lives,  is  one  Avhich 
is  answered  far  too  carelessly  by  many  medical  men.  There  can  be  no 
reasonable  question  that  a  careful  selection  of  lives  is  one  of  the  first  ele- 
ments of  stability  in  an  office.  The  "  European,"  "  Albert,"  and  other 
offices  which  were  careless  in  this  matter,  soon  came  to  an  end,  although 
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no  doubt  there  were  other  sources  of  failure.  Most  Life  Offices  propose 
to  intending  assurers  a  series  of  questions  relating  to  their  personal  and 
family  history.  The  medical  referee  also  has  a  similar  paper  to  fill  up. 
Of  these  we  have  selected  that  of  the  Sovereign  Life  Office  for  an  example  : 

SOVEREIGN  LIFE  ASSURANCE  COMPANY. 

*  Signature  of  the\  J  To  be  signed  in  t he,  presence 

person  examined  /  \      of  the  Medical  Referee. 

Private  and  Confidential  MEDICAL  REPORT  made  to  the  Directors  respecting 
the  health  of  the  above-named. 

1.  Is  the  party  to  be  examined  personally  known  to  you  ?  and  if  so,  how  long  ? 

2.  Has  the  Applicant  ever  had  Small-pox,  or  been  Vaccinated,  or  had  Measles, 
Hooping-cough,  Scarlet  Fever,  Typhus,  Intermittent,  or  any  other  kind  of  Fever  ? 

*3.  Ha-  Applicant  ever  had  Gout,  Apoplexy,  Rheumatism,  Dropsy,  Liver  Com- 
plaint, Fistula,  Insanity,  Habitual  Cough,  Asthma,  Haemoptysis,  Hernia,  Piles, 
Stricture,  or  any  Disease  of  the  Urinary  Organs? 

4.  Are  there  any  indications  of  Phthisis  ? 

5  Has  Applicant  ever  been  under  Medical  or  Surgical  Treatment  for  any  affec- 
tion specified  or  not  in  the  abovequestion,  and  has  recovery  been  complete? 

In  the  case  of  a  married  female,  please  inquire  aslo  the  character  of  her  accouchements,  if  any. 

*6.  Are  the  Applicant's  Parents  living?  If  not,  at  what  ages  and  of  what  dis- 
orders did  they  die  ? 

*7.  How  many  of  the  Applicant's  Brothers  or  Sisters  are  living?  At  what  ages 
and  of  what  disorders  have  any  died  ? 

8.  What  is  the  Applicant's  Personal  Appearance  as  to  Age,  Weight,  Stature, 
Complexion,  Temperament,  and  General  Development  of  the  Head,  Neck,  Chest, 
and  Abdomen  ? 

9.  After  Stethoscopic  examination,  please  give  your  opinion  as  to  the  state  of  the 
Thoracic  Organs,  specifying  the  condition  of  the  Circulation,  Respiration,  and  fre- 
quency of  Pulse. 

10.  Apparent  state  of  Digestive  Functions? 

11.  Is  there  any  apparent  predisposition  to  Hereditary  Disease,  and  have  Gout, 
Cancer,  Apoplexy,  Insanity,  or  Phthisis  existed  in  the  family  ? 

12.  What  is  your  opinion  of  the  Applicant's  habits  of  life ;  temperate  or  otherwise  ; 
active  or  sedentary  ? 

(Please  inquire  what  amount  of  slim  ulant  is  usually  taken  per  diem.) 

13.  Do  you  recommend  the  Directors  to  accept  the  Applicant  as  a  first-class 
Life  or  as  a  fair  Average? 

{If  below  the  Average,  please  state  if  an  addition  to  the  Premium  would  meet  the  case,  and  if  so,  how  many 
years'  addition  would  you  suggest.) 

I  hereby  certify  and  declare  that  the  Answers  given  by  me,  a  Medical  Examiner 
acting  fur  the  Company,  in  relation  to  the  proposed  Assurance,  are  the  result  of  a.  per- 
sonal examination  of  the  above-named,  and  that  they  are,  according  to  the  best  of  my 
knowledge  and  judgment,  faithful  and  just,  and  made  after  a  careful  consideration. 

Examined  and  dated  this day  of 18 

(Signed) 1      Please  add 

Residing  at /  Medical  Title. 

Initials  of  Examiner, 


In  the  Great  Britain  Mutual  Life  Assurance  Society  there  are  some 
additional  queries,  such  as — "  Has  he  recently  lost  or  gained  in  weight?" 
"  Has  he  the  appearance  of  a  healthy  and  temperate  person  ?"  "  Does  his 
personal  appearance  lead  you  to  apprehend  apoplexy?"  and,  under  "  Respi- 

*  Please  inquire  into  the  accuracy  of  the  replies  given  to  Questions  11, 12,  and  13 
of  the  proposal. 
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ration,"  "Whether  subclavian  regions  expand  well  and  equally  on  deep 
inspiration, and  are  equally  and  normally  clear  on  percussion?"  "  Whether 
respirator)^  murmur  under  clavicles  and  elsewhere  is  such  as  in  health  ?" 
and,  under  the  heading  "  Circulation,"  "  Whether  veins  are  swollen  in 
any  part?"  This  Society  is  also,  very  properly,  particular  as  to  present 
and  past  pregnancy  of  female  assurers,  and  the  number  and  character  of  the 
confinements,  if  any.  And,  as  "  Supplementary  General  Questions,"  they 
ask  the  proposed  assurer,  "  Do  you  know  of  any  other  circumstances  con- 
nected with  your  family,  or  personal  constitution,  health,  or  habits,  that 
can  in  any  way  affect  your  prospects  of  life  or  health  ?"  Most  offices  in- 
quire if  the  applicant  have  resided  abroad,  and  if  he  has  any  intention  of 
doing  so. 

On  reviewing  a  number  of  these  papers,  the  authors  are  of  opinion  that 
the  offices  attach  too  little  importance  to  the  signs  or  evidences  of  kidney 
disease,  including  under  that  term  the  various  forms  of  Morbus  Brightii, 
Diabetes  insipidus  and  Diabetes  mellitus.  In  examining  a  proposed  assurer, 
it  is  well  to  have  some  method,  and  in  our  opinion  the  simplest  method 
which  is  likely  to  give  good  results  is  the  following : 

Investigate,  in  turn,  the  following  systems  : 

1.  The  Nervous  System  (with  which  maybe  included  the  Muscular,  since 
tremor  of  muscles  is  generally  of  nervous  origin,  and  the  tonicity  or  other- 
wise of  muscles  is  also  greatly  dependent  on  the  nervous  system).  Under 
this  heading  paralysis,  loss  or  increase  of  sensibility  (hyper  and  anaesthe- 
sia), affections  of  the  senses  (sight,  smell,  hearing,  etc.),  will  all  be  in- 
cluded. And  particular  inquiries  should  be  made  as  to  neuroses  in  the 
family  (such  as  chorea,  epilepsy,  insanity,  etc.). 

2.  The  Respiratory  System. — Since  about  one  in  six,  or  16.6  per  cent,  of 
all  the  deaths  in  this  country  are  from  diseases  of  the  lungs  (including  the 
bronchi  and  air-passages),  it  is  clear  that  great  importance  should  be  at- 
tributed to  this  system.  Referring  to  the  tables  a  little  further  on  for 
some  constants  as  to  the  development  of  the  chest,  etc.,  it  may  be  stated 
in  general  terms  that  healthy  breathing  or  respiration  (including,  of 
course,  the  double  act  of  inspiration  and  expiration  in  the  one  term  "respira- 
tion ")  should  be  quiet,  easy — in  the  ratio  of  one  to  four  or  five  of  the 
pulse — not  exceeding  twenty  per  minute  in  adults  ;  the  chest  should  be  ex- 
panded in  at  least  three  directions — upwards,  forwards,  and  sideways — or, 
more  truly,  in  all  directions ;  and  the  muscles  of  the  neck  and  arms  (aux- 
iliary muscles)  should  not  take  any  very  active  or  visible  part  in  the  act.. 
If  the  blood  be  well  aerated,  the  lips,  and  ears,  and  tips  of  the  fingers 
should  not  have  any  purple  or  livid  tint.  The  respiratory  murmur  should 
be  gentle,  like  a  slight  breeze  amongst  the  trees — not  harsh  or  noisy. 
Drawing  a  full  breath,  and  holding  it  for  a  few  seconds,  should  cause  no 
distress  or  pain.  An  adult  should  be  able  to  count  aloud,  rather  slowly, 
from  twenty  to  thirty  without  drawing  fresh  breath. 

3.  The  Circulatory  System.  (For  tables  of  the  pulse  at  different  ages, 
see  page  547.) — Since  diseases  of  the  heart,  of  almost  every  kind,  have, 
practically,  only  two  terminations — the  one,  sudden  death  (fatty  and  brown 
degeneration,  aortic  regurgitation,  disease  of  the  coronary  arteries,  dilata- 
tion, and  atrophy),  and  the  other,  Dropsy  (a  common  ending  to  almost 
every  form  of  disease  of  the  heart  and  its  appendages),  Life  Insurance 
Offices  very  properly  attach  great  importance  to  this  organ.  Dr.  Begbie 
("  Edin.  Med.  Journ.,"  Dec.  1874)  found,  from  the  experience  of  the 
Scottish  Widows'  Fund  Life  Assurance  Society  from  1815-1873,  that  one- 
third  of  the  cases  with  heart  disease  actually  lived  lonper  than  the  aver- 
age expectation  of  life.    In  accordance  with  this  is  the  experience  of  many 

35 
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practical  physicians  aud  our  own,  that  many  cases  of  valvular  disease  of 
the  heart  may  attain  to  a  good  age  if  their  surroundings  are  favorahle, 
and  they  are  careful.  But  the  remaining  two-thirds  of  these  cases  bore 
out  the  general  idea  as  to  the  great  risks  involved  in  disease  of  this  centre 
of  life.  Thus  these  diseases  constituted  14.202  per  cent,  of  all  the  deaths 
(800  in  5633)  during  that  period,  and  they  amount  to  about  one  in  twenty, 
or  5  per  cent,  of  the  deaths  from  all  causes  certified  to  the  Registrar-Gen- 
eral. (Infants  under  one  year  are  not  included  in  this  number.)  In  form- 
ing an  estimate  of  the  condition  of  the  heart,  the  following  are  the  chief 
data  :  The  pulse  should  be  regular,  not  too  compressible  nor  hard  (hard- 
ness indicating  disease  of  the  artery),  nor  jerking;  its  number  should  be 
four  or  five  to  each  respiration  ;  and  in  the  case  of  adults,  sitting,  should 
not  be  below  70,  nor  above  80  or  85,  per  minute.  (Exceptional  cases  of 
very  slow  pulse,  and  very  rapid  pulse,  with  good  health,  are  met  with,  but 
they  are  extremely  rare.)  There  should  be  no  intermission,  and  change 
of  posture  should  not  make  more  than  about  teu  beats  per  minute  differ- 
ence. The  sounds  of  the  heart  (well  imitated  by  "  liibb-dupp,  lubb-diipp  ") 
should  be  clear,  and  not  attended  with  any  murmur  or  blowing  sound,  or 
rubbing  (bruit  or  friction ).  The  first  should  be  somewhat  the  louder, 
longer,  and  lower  pitched  ;  the  second  sound  somewhat  shorter,  sharper, 
and  higher  pitched,  and  not  quite  so  loud.  The  second  sound  should  not 
be  snapping  or  slapping  in  character,  nor  should  it  be  acceutuated  or  more 
marked  than  the  first.  The  apex-beat  of  the  heart  should  be  lj  inch 
within  and  about  the  same  distance  below  the  left  nipple  (in  the  fifth  costal 
interspace) ;  aud  the  impulse,  while  plainly  perceptible,  must  not  be  jerk- 
ing or  too  widely  diffused. 

4.  The  Digestive  Systetn. — Although  it  may  be  quite  true  that  "  creaking 
hinges  last  a  long  while,"  and  that  people  with  very  feeble  digestions  live 
a  very  long  time,  yet  the  importance  of  this  system  is  certainly  very  great; 
as  might  be  expected,  since  the  vital  forces  cannot  long  be  maintained 
without  supplies  from  without ;  and  scarcely*  any  of  these  supplies  can  be 
utilized  in  the  economy  unless  previously  digested.  Those  who  have  good 
digestion  will,  ceteris  paribus,  live  the  longest,  bear  most  fatigue,  and 
stand  the  risks  of  tropical  climates  and  exposure  to  contagion  best.  It  is 
in  this  direction,  too,  that  habits  of  intemperance  (chronic  alcoholism) 
make  themselves  most  felt.  The  principle  points  for  investigation  here 
are — the  state  of  the  tongue  and  mucous  membrane  of  the  mouth,  appetite, 
regular  action  of  the  bowels,  and  the  presence  or  absence  of  symptoms  of 
dyspepsia;  the  size  of  the  liver,  the  color  of  the  skin  aud  conjunctivae, 
the  presence  or  absence  of  abdominal  tumors,  etc. 

5.  The  Genito- Urinary  System. — A  sample  of  the  urine  of  twenty-four 
hours,  and  a  sample  passed  at  the  time  of  examination,  should,  if  possible, 
be  examined.  The  following  are  bad  indications  :  Puffiness  of  the  eyelids, 
backs  of  hands,  and  dorsum  of  the  foot ;  cedema  of  the  scrotum  (or  vulva) 
or  prepuce;  nocturnal  micturition;  morning  sickness  (apart  from  preg- 
nancy)— this  symptom  is  very  common  in  dram-drinkers;  lumbar  pains; 
dysuria  ;  the  presence  in  the  urine  of  albumen,  sugar  (except  in  the  most 
minute  traces),  pus,  blood,  phosphates,  uric  acid,  urates,  and  oxalates  in 
any  quantity  or  persistently  (constituting  gravel  or  minute  calculi) ;  bile 
pigment,  epithelial  and  other  tube-casts  from  the  kidney  ;  cancer-cells,  and 
a  very  high  or  very  low  specific  gravity,  with  any  marked  increase  or  de- 
crease in  the  quantity  of  urine.  (The  sp.  gr.  of  healthy  urine  is  from 
1015  to  1025  ;  the  daily  quantity  about  40 — GO  oz.,  which  should  contain 
from  400  to  500  grains  of  urea  in  the  whole  quautity ;  the  color  should  be 
pale  amber;  the  reaction  acid,  but  not  too  strongly  so;  the  odor  peculiar, 
animal,  but  not  disagreeable.     It  should  deposit  only  a  slight  cloud  of 
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mucus  after  standing  ten  to  twelve  hours,  and  should  be  transparent,  not 
opalescent,  when  passed.)  As  regards  the  generative  organs,  sexual  inca- 
pacity in  males  is  an  early  symptom  of  diabetes  and  of  many  neuroses. 
It  must  be  remembered,  too,  as  regards  females,  that  the  uterus  and  ovaries 
are  favorite  seats  of  cancer  and  cystic  disease  respectively.  In,  the  male 
a  stricture  of  the  urethra  must  be  regarded  as  an  element  of  danger.  It 
is  well  known  that  albuminuria  and  granular  or  contracted  kidneys  are 
unfavorable  prognostics  for  the  success  of  operations,  or  for  recovery  from 
accidents  and  diseases. 

Summary. 

In  examining  for  life  insurance,  carefully  examine  your  patient's  gen- 
eral appearance,  inquire  into  his  family  history,  auscultate  heart  and  lungs, 
count  his  pulses  and  respirations,  take  his  temperature  (if  there  be  any 
heat  of  skin),  examine  the  urine,  look  at  the  tongue,  and  inquire  into  the 
digestive  functions,  habits  of  life,  and  amount  of  stimulants  taken. 

III.  In  reply  to  the  question  as  to  the  influence  of  occupations  and 
habits  of  life  on  health,  we  cannot,  in  this  place,  do  more  than  give  gen- 
eral answers.  In  the  first  place,  it  is  generally  allowed  that  outdoor  occu- 
pations, provided  the  man  is  temperate,  are  more  favorable  to  health  and 
longevity  than  sedentary  ones.  It  would  appear,  however,  from  the  long 
life  of  literary  men,  clergymen,  and  lady  annuitants,  that  the  great  mor- 
tality of  clerks,  tailors,  shoemakers,  and  others  of  sedentary  life,  is  to  be 
attributed  rather  to  working  in  bad  air,  or  to  other  unhealthy  conditions 
of  life,  than  to  the  mere  fact  of  their  occupations  being  sedentary.  The 
lives  which  are  considered  specially  risky,  and  liable  to  early  death,  are : 

A.  All  those  tuhose  occupations  expose  them  to  risks  of  poisoning. — Amongst 
poisons,  Alcohol,  or  rather  the  beverages  which  contain  it,  appears  to  hold 
the  first  place  ;  for 

(1)  Many  insurance  offices  decline  the  lives  of  publicans  and  hotel- 

keepers  altogether  (unless  specially  certified  as  to  their  sobriety), 
barmen,  potmen,  brewers'  draymen,  and  other  servants.  Dis- 
tillers' men,  cellarers,  and  all  employed  in  the  manufacture, 
sale,  and  distribution  of  alcoholic  beverages,  are  included  in 
this  class.  Soldiers,  sailors,  butchers,  waterman,  the  police, 
auctioneers,  and  others  are  liable  to  special  temptations  to  drink, 
but  are  also  exposed  to  other  risks  from  the  nature  of  their 
callings. 

(2)  Those  engaged  in  chemical  manufactures,  or  works  in  which  lead, 

arsenic,  copper,  mercury,  phosphorus,  and  the  mineral  acids  are 
either  made  or  employed,  are  subject  to  special  risks.  (See 
these  poisons  in  the  toxicological  part.) 

(3)  Those  exposed  to  sewer  gases  or  emanations  from  decomposing 

animal  and  vegetable  matters  ;  scavengers  ;  the  makers  of  blood 
manures,  etc.  Intemperate  habits,  however,  play  a  great  part 
here. 

B.  Those  exposed  to  risks  from  gunpowder  or  other  explosives,  to  the 
falling  in  of  rocks,  earth,  etc.,  and  in  part  also  to  poisonous  gases ;  miners 
of  all  sorts ;  quarrymen  ;  excavators ;  workers  in  gunpowder,  fireworks,  dy- 
namite, etc.,  etc. 

C.  Those  whose  work  is  very  dusty  ;  millers  ;  those  employed  in  grinding 
cutlery  and  hardware ;  millstone  dressers  and  stonemasons  ;  coal-miners,  etc. 
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D.  People  of  sedentary  habits,  who  work  in  badly  ventilated,  close,  and 
perhaps  dark  rooms,  or  whose  hours  of  work  are  long.  Factory  hands, 
clerks,  drapers,  and  millinery  assistants,  shoemakers,  and  tailors,  printers, 
bakers  (these  are  also  exposed  to  dust  and  carbon  dioxide,  or  carbonic 
acid),  and. the  employes  in  theatres,  music  halls,  and  the  like,  may  all  be 
classed  here. 

E.  Those  whose  occupations  expose  them  to  special  risks  from  mechan- 
ical violence,  falls,  and  injuries  purposely  inflicted,  or  whose  callings  take 
them  into  unhealthy  climates.  Soldiers,  sailors,  policemen,  firemen,  brick- 
layers and  builders  (including  carpenters  and  bricklayers'  laborers), 
plasterers,  cabmen,  omnibus  drivers,  grooms,  and  all  who  have  to  do  with 
horses.  All  these  classes  are,  unfortunately,  but  too  much  given  to  alco- 
holic liquors. 

As  regards  unhealthy  climates,  we  refer  especially  to  "  Scoresby-Jackson 
on  Climate,"  and  to  the  chapter  on  the  subject  in  Dr.  Aitkeu's  "  Science 
and  Practice  of  Medicine."  In  general  it  may  be  said  that  most  of  Europe, 
North  America,  including  the  Northern  part  of  the  United  States,  the 
North  of  Asia,  Southern  Australia,  New  Zealand,  the  Cape  Colony,  the 
south  of  South  America,  and  most  islands,  are  fairly  healthy ;  except  the 
low-lying  districts,  especially  on  the  seaboard,  and  the  estuaries  of  large 
rivers,  certain  cities  and  towns,  such  as  Liverpool — marshy  and  uudrained 
lands — and  certain  special  localities,  as  the  Campagna  of  Italy,  the  Island 
of  Walcheren,  certain  districts  in  the  Alps  renowned  for  goitre  and  cre- 
tinism, etc.,  etc.  On  the  other  hand,  what  are  generally  known  as  the 
Tropics  (in  other  words,  the  district  between  23°  28'  N.,  and  the  same 
distance  S.  of  the  equator)  are,  with  few  exceptions,  far  more  unhealthy 
than  more  temperate  climes,  from  the  prevalence  of  plague,  yellow  fever, 
cholera,  dysentery,  small-pox,  leprosy,  and  other  diseases.  Indeed,  this 
remark  may  be  extended  beyond  the  true  tropics,  and  nearly  the  whole 
district  between  25°  of  north  latitude  and  25°  of  south  latitude  must  be 
considered  risky.  Here,  too,  exceptions  must  be  made,  as  some  parts,  es- 
pecially the  hill-country  of  Hindostan  and  some  parts  of  Persia  and 
Africa  are  not  unhealthy. 

When  the  cause  of  death  is  quite  unknown,  what  are  the  probabilities 
of  any  given  mode  of  death?  is  a  question  rather  curious  than  practical 
in  the  present  state  of  our  knowledge.  As  far,  however,  as  the  United 
Kingdom  goes,  the  labors  and  researches  of  the  Registrar-General,  and  es- 
pecially of  Dr.  Farr,  have  enabled  him  to  calculate  the  mathematical  prob- 
ability of  death  from  most  of  the  recognized  causes.  Thus,  for  example, 
in  the  year  1871,  after  deducting  the  number  of  deaths  of  children  under 
one  year  old,  which  amounted  in  1871  to  125,865,  the  number  of  other 
deaths  in  that  year  amounted  to  389,014,  or  17.08  per  thousand,  thus  giving 
to  the  inhabitants  of  England  and  Wales  who  escape  death  in  their  first 
year,  an  average  lifetime  of  58.51  years.  The  following  table  is  compiled 
from  the  deaths  from  each  cause  in  1871,  the  deaths  in  that  year  being 
within  0.2  per  thousand  of  the  average  of  the  34  preceding  years. 
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Class  of  Disease. 


Zymotic  class  (or  fevers),  including  small- 1 
pox,  etc., J 

Small-pox,  at  rate  of  1871,        .... 

Diseases  of  organs  of  respiration,     . 

Heart  disease, 

Nervous  diseases  (brain,  etc.),  .... 

Childbearing 

All  violent  deaths, 

Railway  accidents 

Murder  and  manslaughter,       .... 

Suicide, 

Diseases  of  digestive  organs  (including  liver), 


Total 

Number  of 

Deaths. 


124,126 

23,126 
81,825 
26,190 
25,309 

2,471 
15,903 

1,126 
381 

1,495 
21,625 


Number  of 

Deatbs  from 

1000. 


5.448 

1.01 
3.565 

1.15 
1.11 
.091 
.752 
.05 
.17 
.065 
.95 


Probability  of 

any  person 

dying  of  the 

specific  disease 

during  any 

6ne  year. 


182  to  1 

989  to  1 

276  to  1 
86S  to  1 
900  to  1 

1,319  to  1 
20,000  to  1 
58,823  to  1 
15,384  to  1 

1,052  to  1 


The  deaths  from  small-pox  in  1871  were  immensely  above  the  average, 
the  number  for  twenty -four  years  previously  not  having  exceeded  8000, 
and  in  the  two  previous  years  having  been  only  1565  and  2620,  the  real 
probability  of  dying  from  small-pox  being  thus  about  one-tenth  of  that 
given  above.  It  appears  from  the  Report  that  of  100,000  persons  who 
have  been  vaccinated  100  may  expect  in  any  year  to  have  the  disease,  aud  ten 
of  these  to  die.  Of  persons  not  vaccinated,  it  is  calculated  that  in  100,000 
600  will  be  infected  in  the  same  time,  and  270  die,  the  probability  being 
26  to  1  in  favor  of  persons  vaccinated.  In  persons  having  one  or  more 
clear  marks  the  mortality  was  but  4  in  100  of  those  attacked.  With  bad 
or  indifferent  marks  the  mortality  was  25  in  100,  and  in  patients  without 
marks  (presumably  non-vaccinated)  the  deaths  were  48  in  100  of  those 
attacked.  The  laws  of  vaccination  are  now  so  generally  known  that  we 
need  only  summarize  them  thus :  Primary  vaccinations  are  to  be  done  at 
three  months  from  birth.  A  Public  Vaccinator  must  not  refuse  to  vac- 
cinate children  duly  brought  to  him.  He  must  examine  the  child 
on  the  eighth  day  after,  and  certify  if  successful.  He  must  not  certify 
that  a  child  is  insusceptible  of  successful  vaccination,  unless  he  has 
vaccinated  it  three  times  unsuccessfully.  All  certificates  must  be  sent  to 
the  vaccination  officer  for  the  district.  All  necessary  forms  can  be 
obtained  from  the  Local  Government  Board.  Revaccination  must  be 
limited  by  the  following  conditions :  (T)  That  so  far  as  he  can  ascertain, 
the  applicant  has  attained  the  age  of  fifteen  years,  or  if,  during  any  im- 
mediate danger  of  small-pox,  twelve  years,  and  has  not  before  been 
successfully  vaccinated ;  (2)  that  there  are  no  sufficient  medical  reasons 
to  render  revaccination  undesirable;  (3)  that  he  can  afford  lymph  with- 
out postponing  the  claims  for  primary  vaccination.  The  fees  for  primary 
vaccinations  must  not  be  lower  than  the  following  scale :  At  the  station 
or  within  one  mile  from  the  public  vaccinator's  residence  or  the  parish 
workhouse,  Is.  Qd . ;  over  one  mile  and  under  two  miles,  2s.;  over  two 
miles,  3-5.  Public  vaccinators  must  not  charge  the  parents  or  other  persons 
(except  the  guardians  who  appoint  him')  any  fees  for  the  operation,  or  for 
certificates.  Distances  are  to  be  measured  by  the  nearest  carriage  road. 
The  fees  for  revaccination  (secondary  vaccination)  are  two-thirds  of  those 
given  above.  Besides  this,  public  vaccinators  of  some  standing  (one  year 
at  least)  get  some  extra  fees  (not  exceeding  one  shilling  per  case)  when 
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the  work  has  been  personally  done,  and  is  of  very  good  quality,  and  the 
Dumber  of  cases  is  great.  Parents  refusing  to  allow  their  children  to  be 
vaccinated,  or  refusing  to  allow  lymph  to  be  taken,  are  subject  to  a  fine  of 
20*.,  the  same  for  obstructing  a  public  vaccinator  in  his  work.  The  fines 
may  be  repeated,  and  have  been  in  some  cases  a  dozen  or  more  times. 
There  is  nothing  in  the  Acts  relating  to  vaccination  preventing  medical 
men  who  are  not  public  vaccinators  from  making  special  contracts  to  vac- 
cinate the  children  of  well-to-do  parents,  who  desire  their  children  to  be 
vaccinated  by  their  own  medical  attendants. 

THE  NORMAL  MAN. 

It  is  clearly  not  within  the  scope  of  a  handy-book  like  this  to  enter 
largely  in  detail  into  questions  which  can  only  be  answered  by  a  thorough 
knowledge  of  physiology.  There  are,  however,  a  few  matters  so  strongly 
affecting  the  question  of  personal  identity  that  it  seems  desirable  to  include 
them  here,  partly  because  some  are  matters  of  interest  or  importance  in 
regard  to  life  assurance,  and  partly  because,  both  in  life  and  death,  you 
may  often  be  asked  questions  in  regard  to  which  it  is  desirable  to  have 
some  handy- book  of  reference. 

(1)   Of  Dentition. 

As  long  ago  as  1837  Mr.  Edwin  Saunders,  in  his  pamphlet  "The  Teeth 
a  Test  of  Age,"  called  attention  to  the  value  of  the  teeth  as  a  method  of 
(approximately)  ascertaining  the  age  of  children  who  were  to  be  certified 
as  fit  for  factory  labor.  It  is  well  known  that  human  beings  have  two 
periods  of  dentition.  The  following  tables  show  the  number  and  position 
of  the  teeth,  relative  to  each  other,  in  each  set,  and  the  relation  of  those 
of  the  temporary  to  those  of  the  permanent  series,  and  the  average  periods 
of  their  eruption.* 


(Upper,.  2         1         4         1         2  =  10) 
Temporary  Teeth  ] [  =  20. 


{Lower,.  2         1         4         1         2  =  10  j 


£Z      *&       n  w  oi         ^       ^ 

so"     a  o  a       po?     j 

o     o,    S     S 


(Upper,  .3       2       1       4       1       2       3  =  16") 
Permanent  Teeth  \  '  t    =  32. 

(Lower,  .3       2       1       4       1       2       3  =  16) 


*  The  first  two  of  these  tables  are  taken  from  Wilson  and  Buchanan's  Anato- 
mist's Vade  Mecum,  which  also  contains  a  good  description  of  the  individual 
characters  of  each  kind  of  tooth,  p.  84-92.  See  also  "  Dental  Surgery,"  by  J.  and 
S.   C.  Tomes  ;   Churchills. 
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Periods  of  Eruption  of  Temporary  Teeth. 

6th  or  7th  month,  two  middle  incisors. 
9th       "       two  lateral  incisors. 
12th       "       first  molars. 
18th       "       canines. 
24th       "       two  last  molars. 

The  Periods  for  the  Permanent   Teeth  are  : 

6th  or  7th  year,  first  molars. 

.     7th  "  two  middle  incisors. 

8th  "  two  lateral  incisors. 

9th  "  first  bicuspids  or  premolars. 

10th  "  second  bicuspids  or  prsemolars. 

11th  to  12th  "  canines. 

12th  to  13th  "  second  molars. 

*  17th  to  21st  "  last  molars  or  "wisdom  teeth." 

As  regards  the  molar  teeth,  we  may  assume  the  seventh,  fourteenth  and 
twenty-first  years  as  the  periods  at  which  the  1st,  2d,  and  3c?  molars 
respectively  will  have  been  cut,  in  the  vast  majority  of  cases.  Every  one's 
own  experience  will  have  furnished  him  with  instances  of  the  wisdom  teeth 
being  cut  late  in  life.  Other  irregularities  in  dentition  are  also  familiar 
to  all  who  have  studied  the  subject.  Supernumerary  teeth  are  not  un- 
known. We  lately  saw  a  lady,  aged  70,  who  was  cutting  a  canine  tooth. 
Instances  are  not  wanting  of  dentition  at  a  more  advanced  period  of  life. 
Thus  in  the  German  Ephemerides  (dec.  ij,  ann.  3,  p.  57)  it  is  stated  that 
a  man  118  years  old,  cut  a  complete  front  set  with  excruciating  pain,  and 
was  seen  alive,  two  years  after,  at  Clives,  in  1666.  Even  a  complete  third 
set  has  been  mentioned  (John  Hunter,  "  Nat.  Hist,  of  the  Teeth").  See 
also  the  "Philosophical  Transactions,"  "Mason  Good's  Works,"  "Van 
Swieten's  Commentaries,"  and  the  "  Dictionnaire  des  Sciences  Medicales, 
art.  Cas  rares."  On  the  other  hand,  children  are  sometimes  born  with 
teeth,  generally  the  upper  central  incisors.  This  was  the  case  with  Dentatus, 
who  was  consul  with  P.  Cornelius  Rufinus,  B.C.  290.  At  certain  ages,  how- 
ever, the  jaws  may  normally  contain  more  teeth  than  the  full  number  even 
of  32.  For  instance,  between  six  and  seven  years  of  age,  the  jaws  may 
contain  48  teeth,  20  of  the  temporary  set  in  a  perfect  state,  and  28  of  the 
permanent  set  more  or  less  developed,  and  placed  behind  the  temporary 
teeth,  which  they  are  to  replace.  Mr.  Saunders  gives  the  following  as  the 
order  of  the  permanent  teeth  (which  will  be  seen  to  closely  correspond 
with  the  table  above)  : 

At     7  years  of  age  the  4  anterior  molars. 

8  4  central  incisors. 

9  4  lateral  incisors. 

10  4  anterior  bicuspids. 

11  4  posterior  bicuspids. 

12  to  12-g-  "  4  cuspidati  or  canines. 
121  to  14  years            4  posterior  molars. 

thus  making  28  teeth  at  the  latter  age. 

At  nine  years  of  age  there  would  generally  be  12  permanent  teeth,  viz., 
8  incisors,  4  molars.  At  13  years  28,  viz.,  8  incisors,  4  canines,  4  bicus- 
pids, and  4  molars.  In  examining  1046  children,  whose  ages  were  known, 
Mr.  Saunders  found  that  389  out  of  708  of  9  years  of  age  had  the  full  de- 
velopment for  their  age.     But  on  the  principle  urged  by  him   that  where 
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the  teeth  of  one  aide  are  fully  developed,  those  of  the  other  side  should  be 
reckoned,  530  came  up  to  the  standard.  Of  the  remainder,  none,  judged  by 
the  teeth,  would  have  varied  more  than  a  year  from  the  standard — and 
this  always  by  deficiency. 

Again,  of  338  children  of  13  years  of  age,  no  less  than  294  might  have 
been  pronounced  with  confidence  to  be  of  that  age.  Of  the  remaining  44, 
36  would  have  been  considered  as  in  their  13th  year,  and  8  near  the  com- 
pletion of  their  12th  year.  [Mr.  Saunders's  pamphlet  contains  all  the  data 
on  which  these  decisions  are  grounded.  Unfortunately  our  space  precludes 
their  republication.]  In  connection  with  the  teeth,  two  diseases  are  worthy 
of  special  note.  Rickets  retards  the  development,  especially  of  the  first  set. 
Many  rickety  children  reach  11  or  12  months  of  age  without  a  tooth  in  their 
head.  Syphilis,  on  the  other  hand,  causes  certain  peculiarities  in  the  per- 
manent teeth,  which  have  been  pointed  out  by  Mr.  Hutchinson,  and  are 
now  generally  quoted  in  medical  and  surgical  manuals.  Syphilis,  unlike 
rickets,  rather  hastens  the  eruption  of  the  teeth,  particularly  of  the  first 
set.  As  regards  their  decay,  the  wisdom  teeth  are,  as  the  Lord  Chief 
Justice  Cockburn  remarked  in  the  Tichborne  trial,  "the  last  to  coaie, 
the  first  to  go."  The  incisor  teeth,  from  their  situation,  are  most  exposed 
to  injuries  and  accidents,  and  the  bicuspids  and  1st  molars  are  also  espe- 
cially liable  to  decay. 

HEIGHT  AND  WEIGHT  AT  DIFFERENT  AGES. 

The  subjoined  figures  are  reduced  from  the  French  weights  and  measures 
given  in  Quetelet's  " Anthropometric"  (Brussels,  1870).  They  are  the 
arithmetic  means  (averages)  of  a  very  large  number  of  observations,  chiefly 
on  inhabitants  of  Brussels;  and  although  they  are  probably  a  little  under 
the  mark  as  regards  English  boys,  girls,  and  adults,  they  are,  on  that 
account,  better  adapted  for  medicodegal  purposes,  in  which  it  is  desirable 
to  avoid  all  appearance  of  exaggeration. 


MALES. 

FEMALES. 

Age 

Height  in 

Weight  in 

Age 

Height  in 

Wreight  in 

in  years. 

inches. 

pounds. 

in  years. 

inches. 

Ijnuiids. 

Birth 

19.7 

6.8 

Birth 

19.3 

6.6 

1 

27.5 

19.8 

1 

27. 

18.9 

2 

31. 

24.2 

2 

30.7 

24  2 

3 

34.2 

27.5 

3 

33.6 

27.2 

4 

36.6 

3:  i.8 

4 

35.9 

305 

5 

38.8 

34.9 

5 

38.5 

33.6 

G 

41.2 

39.1 

6 

40.7 

36.7 

7 

43.4 

43.3 

7 

42.9 

39.1 

8 

45.7 

47.5 

8 

45.5 

41  8 

1            9 

48.1 

51.7 

9 

47.4 

46.2 

10 

50.4 

55.4 

10 

49.2 

50.8 

11 

52.5 

59.4 

11 

50.6 

56.1 

12 

54.5 

63.8 

12 

52.7 

63.8 

13 

56.4 

72.8 

13 

55.8 

71.5 

14 

58.6 

81.6 

14 

58.1 

79.8 

15 

61. 

90.6 

15 

58.9 

88. 

16 

63. 

99.8 

16 

59.8 

95.7 

17 

64.6 

109.3 

17 

61.1 

102.9 

IS 

65.2 

118.5 

18 

61.6 

109.5 

19 

65.6 

126.7 

19 

61.8 

114.6 

20 

65.8 

130.9 

20 

62. 

117. 

21 

*65.5 

134.6 

21 

62.1 

119.4 

22 

*66.2 

138.3 

22 

" 

120. 

23 

*66.2 

141.9 

23 

" 

121.4 

24 

*65.9 

" 

24 

" 

" 

25 

*66.3 

145.6 

25 

" 

120.5 

27 

*66.4 

144.9 

27 

" 

121.2 

30 

66.3 

145.4 

30 

121.6 

The  heights  with  asterisks  are  from  Danson. 
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A  recent  report  of  Dr.  Bridges  has  shown  that  the  result  of  factory  work 
is  greatly  to  deteriorate  ,the  height  and  weight  of  the  workers  and  their 
children.  On  comparing  this  table  with  the  former,  the  discrepancy  of 
weight  is  more  apparent  than  that  of  height.  It  is,  we  think,  to  be  ex- 
plained by  Dr.  Bridges'  weights  including  the  clothes.  The  first  table 
refers  only  to  height: 


Age. 

Factory  children 
of  factory  parents. 

Children  in 

non-factory 

districts. 

Non-factory 
children  of  non- 
factory  parents 
in  factory 
districts. 

8i 
•{ 
'»{ 
»{ 
■J 

Male,     . 
Female, 

Male,     . 
Female, 

Male,     . 
Female, 

Male,     . 
Female, 

Male,     . 
Female, 

Inches. 
.    45.75 
.    46.48 

.    48.05 
.    47.62 

.    46.77 
.    49.52 

.    51.44 
.    50.80 

.    52.82 
.    53.13 

Inches. 
46.66 
46.73 

49.21 
48.63 

51.00 
50.07 

52.87 
5366 

54.05 
54.41 

Inches. 

46.72 
47.40 

49.09 
49.37 

51.02 
49.76 

52.57 
52.80 

53.56 
53.39 

The  following  table  is  a  similar  one  for  average  weight : 


Age. 

Factory  children 
of  factory  parents. 

Children  in 

non-factory 

districts. 

Non-factory 
children  of  non- 
factory  parents 
in  factory 
districts. 

*{ 

Male,     . 
Female, 

Pounds. 

.    55.60 
.    50.73 

Pounds. 

55  08 
52.82 

Pounds. 
53.15 
53.64 

»! 

Male,     . 
Female, 

.    58.41 
.    54.63 

60.02 
56.53 

59.40 
57.79 

»{ 

Male,     . 
Female, 

.    62.14 
.    59.75 

65.29 
61.19 

63.76 

60.78 

"{ 

Male,     . 
Female, 

.    67.22 
.    63.94 

71.01 
68.00 

70.22 
68.97 

"{ 

Male,     . 
Female. 

.    70.74 
.     71.46 

75.00 

75.95 

70.94 
70.55 

Here  we  remark  that  factory  boys,  of  factory  parents,  are,  on  the  average, 
at  eight  years  old  nearly  one  inch  shorter  than  those  of  either  of  the  other 
classes,  and  at  12  those  of  non-factory  districts  have  gained  another  half- 
inch  in  height  over  the  factory  boys.  With  girls  the  same  results  appear 
in  a  lesser  degree.  As  to  weight,  the  factory  boys  start  ahead  of  both  the 
other  classes,  but  at  twelve  years  old  those  of  non-factory  districts  exceed 
the  others  by  some  5  lb. ;  while  the  girls,  who  start  2  lb.  behind,  lose  nearly 
3  lb.  more  as  compared  with  Class  2. 

Some  particulars  as  to  the  height  of  skeletons,  etc.,  will  be  found  under 
personal  identity,  in  the  next  chapter. 

A  writer  in  the  "London  Medical  Record,"  thus  summarizes  the  chief 
facts  as  to  weight.  At  birth,  boys  weigh  a  trifle  more,  girls  a  trifle  less 
than  six  pounds.     For  the  first  12  years  the  weight  of  both  sexes  is  nearly 
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equal,  after  this  the  male  is  in  excess.  Thus  males  at  20  weigh  on  au 
average  143  lbs.,  aud  females  ouly  120  lbs.  Meu  attain  their  greatest 
weight  about  35,  women  go  on  gaining  weight  up  to  50,  their  mean  weight 
at  this  age  being  about  128  lbs.  In  advanced  age  both  sexes  weigh  about 
15  times  their  weight  at  birth.  Men  weigh  from  about  108  lbs.  to  229  lbs. 
Women  88  lbs.  to  207  lbs.  The  mean  weight  of  all  ages  aud  all  ranks 
and  both  sexes  is  about  100  lbs.  per  person.  The  weight  of  grown-up 
people  is  usually  estimated  by  the  stone  of  14  lbs.  Thus  a  man  of  140  lbs. 
weight  is  said  to  be  a  man  of  10  stone  weight.  Stout  people,  of  course, 
often  exceed  enormously  the  weights  given  above.  Thus  when  the  claimant 
to  the  Tichborne  estates  was  incarcerated  in  Dartmoor  Jail,  he  weighed 
392  lbs.  (28  stone),  but  this  weight  has  been  often  exceeded.  The  following 
table  gives  the  average  weights  of  very  young  children. 


lbs.  oz. 

lbs.  oz 

At  birth,     . 

.       6  8 

7 

mon 

ths,  . 

.     13  4 

1  month, 

.       7  4 

8 

ii 

.     14  4 

2  months,    . 

.       8  4 

9 

it 

.     15  8 

3         " 

.       9  6 

10 

n 

.     16  8 

4 

.     10  8 

11 

ii 

. 

.     17  8 

5        " 

.     11  8 

12 

ii 

.     18  8 

8        " 

.     12  4 

Dwarfs  and  giants  being  admittedly  lusus  natnrce,  scarcely  come  within  the  * 
limits  of  a  work  like  this.  It  may,  however,  be  remarked  that  Quetelet's 
estimate  even  of  these  is  generally  true,  that  giants  are  seldom  more  than 
half  as  much  again  as  the  average  height  (1-^  times),  and  dwarfs  are  sel- 
dom less  than  half  the  usual  height.  Excluding  the  accounts  of  giants  in 
Scripture  and  in  ancient  writers,  the  following  are  modern  instances  of 
great  heights: 

J.  Middleton,  born  in  1578, 

C.  Munster  (Hanoverian),  died  in  1676, 

Cajanus    (Swede,    exhibited  in    London    in 

1742) 

C.  Byrne,  died  in  1783,  .... 
Cotton  O'Brien  (contemporary  with  above), 
Peter  Tuchan  (Posen),  died  in  1829,  . 
Anna  Swan  (living),  ..... 
Captain  Bates  (ditto),  ..... 
Chang-wu-gon  (Chinese  giant — living),. 


ras 

9  feet  3  inches 

ii 

8 

ii 

6 

a 

ii 

9 

ii 

0 

ii 

ii 

8 

ii 

4 

ii 

ii 

8 

ii 

73. 

'•4 

a 

ii 

8 

it 

7 

ii 

ti 

8 

ti 

0 

u 

ii 

8 

i< 

0 

ii 

ii 

7 

ii 
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The  following  may  be  mentioned  as  celebrated  for  their  dwarfishness : 

Jeffrey  Hudson  (King  Charles  First's  dwarf),  said  to  have  been  only  18 
inches  at  the  age  of  30  years,  afterwards  grew  to  3  feet  9  inches.  Count 
Boruslavski,  died  in  1837,  was  35  inches  at  25  years  of  age.  Bebe  (dwarf 
of  Stanislas,  of  Poland),  33  inches.  Wybrand  Lolkes,  born  in  1730,  was 
only  27  inches  high  at  60  years  of  age.  Madame  Teresia,  the  "  Corsican 
Fairy,"  was  born  in  1743.  She  was  only  34  inches  high,  and  is  said  to 
have  been  remarkable  for  beauty  and  esprit. 


RELATION  OF  STATURE  TO  RESPIRATORY  CAPACITY. 

Dr.  Hutchinson's  beautiful  researches  on  Respiration  ("Transactions  of 
the  Royal  Med.-Chirurg.  Soc,"  vol.  xxix)  led  him  to  the  conclusion  that 
the  vital  capacity,  in  other  words,  the  quantity  of  air  which  can  be  expelled 
from  the  lungs  by  a  forcible  expiration  (after  the  deepest  inspiration),  is 
225  cubic  inches  at  a  temperature  of  60°  F.,  for  a  man  5  feet  7  inches  in 
height.     For  every  inch  above  this  standard  the  capacity  is  increased,  on 
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an  average  by  about  8  cubic  inches ;  for  every  inch  below  this  height  it  is 
diminished  by  the  same  amount.  For  some  reasons,  not  easy  to  explain, 
the  dimensions  of  the  chest  itself,  and  the  weight  of  the  body,  do  not  seem 
very  greatly  to  affect  this  vital  capacity.  Women  are  said,  by  Bourgery, 
to  have  only  half  the  capacity  of  breathing  that  men  of  the  same  age 
have,  but  some  of  our  prima  donnas  would  seem  to  disprove  this.  Phthisis, 
emphysema,  chronic  bronchitis,  and  other  diseases  of  the  chest,  greatly 
diminish  the  vital  capacity. 

THE  PULSE  AT  DIFFERENT  AGES. 

The  pulse  of  an  adult  in  the  middle  ages  of  life,  when  quiet,  varies  from 
70  to  75  or  80  per  minute.  This  is,  of  course,  much  affected  by  exercise  and 
position.  But  by  few  things  more  than  age,  as  is  seen  in  the  following 
table  : 

Per  minute. 

In  the  embryo,  the  average  number  of  pulsations  is         150 

Soon  after  birth  "  140—130 

During  the  1st  year  "  130—115 

"         2d      "  "  115—100 

"         3d      "  "  100—  90 

About  the    7th     "  "  90—  85 

".      14th     "  "  85—  80 

In  adult  life  "  "  80—  70 

In  old  age  "  "  70—  60 

In  decrepitude     "  "  75 —  65 

It  is  said  that  the  female  pulse  is  naturally  a  little  quicker  than  that  of 
the  male.  [See  the  fine  article  by  Dr.  Guy,  in  the  "  Cyclopaedia  of  Anat- 
omy and  Physiology."]  The  authors  have  met  with  several  instances  of 
hereditary  slow  pulse,  without  obvious  disease.  In  one  instance  a  gentleman, 
now  nearly  70,  has  had  a  pulse  of  only  24  per  minute  ever  since  puberty. 
It  can  scarcely  be  doubted  that  there  may  be  idiosyncrasies  of  rapid  pulse 
without  disease.  But  the  rule  is  that  a  rapid  pulse,  especially  if  above 
100,  in  an  adult,  indicates  disease,  and  in  many  instances,  phthisis,  or  at 
least  a  tendency  to  it.  [See  also  Dr.  Guy,  "  Guy's  Hospital  Reports,"  Nos. 
vi  and  vii.] 

PREGNANCY  AND  CHILDBEARING. 

Brief  as  our  sketch  of  life  insurance  is,  we  cannot  dismiss  it  without 
just  alluding  to  the  important  subjects  of  pregnancy  and  childbearing. 
Very  few  married  women  die  whilst  actually  pregnant  (only  35  deaths  of 
pregnant  women  were  registered  in  England  and  Wales  in  1871).  It 
must  not,  however,  be  hastily  assumed  that  pregnancy  is  any  shield  from 
risk  for  any  longer  period  than  that  of  actual  gestation.  About  1  in  every 
200  women  still  die  in  childbed  throughout  the  country,  though  in  the 
town  of  Lewes,  from  the  year  1820  to  1835,  only  1  in  1205  died  thus.  Dr. 
Allen  has  collected  tables  from  a  number  of  obstetric  authorities,*  which 
show  strikingly  how  much  greater  risk  is  run  by  primiparse  than  by  multi- 
parous  females.  Thus  of  10,382  women  confined  for  the  first  time,  168, 
or  1  in  every  62,  died  ;  whilst  of  26,394  multiparas,  only  213  died,  or  1  in 
every  124.  Reduced  to  percentages,  the  risk  would  stand  thus:  To  primi- 
parse,  1.612,  to  multipara?,  0.806.  We  feel  it  right  to  remind  you  that 
the  ignorance  of  midwives  and  of  some  medical  accoucheurs  is  to  blame  for 

*  "  Medical  Examinations  for  Life  Insurance,"  by  J.  A.  Allen,  M.D.  (New 
York,  1872),  p.  175. 
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much  of  this  mortality,  the  great  bulk  of  which  ought  to  be  prevented. 
As  regards  life  insurance,  it  is  however  a  simple  fact,  which  cannot  be  left 
out  of  calculations  on  the  subject. 

Habits  Injurious  to  Life — Medico- legal  Questions  in  Disputed  Policies. 

There  can  scarcely  be  any  room  for  doubt  that  habits  of  excessive 
drinking  tend  to  shorten  life.  The  question  will  generally  be,  whether  the 
assurer,  or  the  life  assured,  was  aware  of  such  habits,  or  gave  way  to  such 
habits  at  the  time  the  life  was  insured.  This  was  the  question  in  Jay  v. 
The  Gresham  Life  Assurance  Company,  in  which  the  defendants  asserted 
that  Mrs.  Jay  was  intemperate  at  the  time  the  doctor  insured  her  life. 
Some  collateral  issues  were  raised,  but  this  was  the  chief.  The  question  of 
ojpwm-eating,  or  the  habitual  use  of  opium,  has  also  been  raised.  We 
think,  although  many  opium-eaters  undoubtedly  achieve  longevity,  that 
it  cannot  be  doubted  that  the  habitual  use  of  any  narcotic  must  tend  to 
injure  health.  We  therefore  agree  with  Dr.  Taylor  in  this  matter.  It 
should,  however,  be  noted  that  opium  has  anti-periodic  qualities,  and  there- 
fore in  malarious  districts  might  tend  to  prolong  life.  The  law  of  tolerance, 
previously  mentioned  in  our  remarks  on  poisons,  must  not  be  forgotten 
here.  If,  however,  opium  be  dangerous,  the  far  too  common  constant  use 
of  chloral  hydrate,  chloroform,  and  ether,  must  be  regarded  as  fraught 
with  far  more  danger — for  the  danger  here  is  of  sudden  death,  which  can 
seldom  happen  to  the  habitual  opium-eater,  as  a  direct  consequence  of  his 
indulgence.  Other  questions  arise,  as  to  suicide,  the  reality  of  death,  etc., 
which  must  generally  be  settled  on  their  own  merits — the  consideration 
which  underlies  them  all  in  Life  Assurance,  being  that  Life  Insurance  is 
a  covenant  or  agreement  binding  both  parties,  which  is  void  if  the  parties 
insuring  do  not  strictly  comply  with  the  conditions — one  of  which  is  to 
disclose,  at  the  time  of  insuring,  all  matters  pertinent  to  health  and  life. 
Our  space  does  not  allow  of  more  than  a  tabular  reference  to  the  chief 
cases  of  interest  in  this  matter.  We  must  confess  our  obligations  to  Dr. 
Taylor  for  most  of  these,  and  many  of  the  details  will  be  found  in  his 
work  (loc.  cit.). 

Names  of  Plaintiffs  and  Defendants. — Hiorns  &  Drew  v.  Railway  Passengers'  Insurance  Company. 
Amount  Insured. — £250. 

Reasons  given  for  disputing.— Only  clothes  found.    Body  found  150—160  miles  from  Brighton.  Could 
not  be  identified. 
Date  of  Action.— Exchequer,  Guildhall,  Feb.  1862. 
Verdict. — Jury  could  not  agree.    No  verdict. 
Remarks. — Was  a  bankrupt,  and  had  insured  his  life  in  several  offices. 

Names  of  Plaintiffs  and  Defendants. — Executors  of  Fowkes  v.  The  Manchester  &  London  Assurance 
Company. 

Amount  Insured. — £1000. 

Reasons  given  for  disputing. — Alleged  concealment  of  gout. 

Date  of  Action.— Bee.  1862.    (Lord  Chief  Justice.) 

Verdict. — For  plaintiffs,  with  points  reserved. 

Remarks. — His  life  had  been  approved  by  the  medical"referee  of  another  office,  but  not  accepted  as 
he  declared. 

Names  of  Plaintiffs  and  Defendants. — Sweet  v.  Fairlie,  Globe.    (Life  of  one  Abraham.) 

Amount,  Insured. — £5000. 

Reasons  given  for  disputing. — Concealment  of  gout. 

Date  of  Action.— Feb.  20,  1833. 

Verdict. — For  plaintiffs. 

Names  of  Plaintiffs  and  Defendants. — Von  Lindenau  v.  Desborough.  (Life  of  Duke  of  Saxe-Gotha  in 
Atlas  Offirci 

Amount  Insured. — £3208. 

Reasons  given  for  disputing. — Concealment  of  cerebral  symptoms. 

Date  of  Action— Get.  1828.    (Lord  Tenterden.) 
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Verdict. — Plaintiff  elected  to  be  nonsuited,  but  a  new  trial  was  refused.  ("Med.-Cliir.  Rev.,"  vol. 
xiv,  p.  213;  "Lond.  Med.  Gaz.,"  vol.  ii;  p.  669.) 

Remarks. — Double  usual  premiums  bad  been  taken,  but  be  had  previously  had  cerebral  symptoms, 
and  died  of  tumor  of  brain,  etc. 

Names  of  Plaintiffs  and  Defendants. — Executors  of  Earl  of  Mar  v.  Edinburgh  Life  Assurance  Com- 
pany. 

Amount  Insured. — £3000. 

Reasons  given  for  disputing. — That  he  was  an  opium-eater,  and  had  concealed  it. 

Date  of  Action. — Jury  Court,  Edinburgh,  1830. 

Verdict. — For  plaintiffs,  agreeable  to  Commissioner's  summing  up. 

Remarks. — Verdict  chiefly  on  the  ground  that  the  Company  were  not  careful  enough  in  making 
inquiries. 

Names  of  Plaintiffs  and  Defendants. — Geach  v.  Ingall. 

Reasons  given  for  disputing. — Concealment  of  phthisis. 

Dale  of  Action. — Warwick  Summer  Assizes,  1844. 

Verdict. — For  plaintiff. 

Remarks. — Chiefly  because  the  Company's  medical  officer  had  examined  him. 

Names  of  Plaintiffs  and  Defendants. — Case  of  Mrs.  Elgie,  died  in  April,  1824. 

Reasons  given  fur  disputing. — Concealment  of  phthisis. 

Date  of  Action. — Two  trials. 

Verdict. — For  plaintiffs. 

Remarks.— Jury  thought  the  concealment  had  not  been  material.    Medical  evidence  conflicting. 

Names  of  Plaintiffs  and  Defendants.— Hernia  (case  mentioned  by  Dr.  Taylor,  loc.  cit.,  vol.  ii,  p.  617). 

Reasons  given  for  disputing. — Alleged  concealment  of  hernia,  or  at  least  of  a  scrotal  tumor.  Died, 
thirteen  months  after  insurance,  of  strangulated  hernia. 

Date  of  Action. — Two  trials. 

Verdict. — For  plaintiffs  on  second  trial. 

Remarks. — Medical  evidence  conflicting. 

Names  of  Plaintiffs  and  Defendants. — Maynard  v.  Rhode  and  others,  Pelican  Life  Office.  Colonel 
Lyon's  case.     (Dr.  Taylor,  loc.  cit.,  vol.  ii,  p.  617.) 

Reasons  given  for  disputing. — Concealment  of  a  previous  illness,  and  of  name  of  previous  medical 
attendant. 

Date  of  Action— Trial  before  Loid  Tenterden,  1823  or  1824. 

Verdict. — For  defendants. 

Remarks. — A  similar  issue  raised  collaterally  in  Jay's  case,  q.  v. 

Names  of  Plaintiffs  and  Defendants. — Wilshere  v.  Brown. 

Reasons  given  for  dispiding. — Concealment  of  previous  illness,  and  denial  that  he  had  any  medical 
attendant. 

Date  of  Action. — Exchequer,  Dec.  1842,  before  Lord  Abinger. 

Verdict. — For  defendants. 

Remarks. — On  the  ground  of  fraud. 

Names  of  Plaintiffs  and  Defendants. — Palmer  &  Fish  v.  Irving.    (On  life  of  one  Howes.) 

Amount  Insured. — £1500. 

Reasons  given  for  disputing. — Concealment  of  previous  illness.  Denied  having  had  a  doctor,  whilst 
three  had  attended  him. 

Date  of  Action. — Norwich  Summer  Assizes,  1S42  (?). 

Verdict.— For  defendants. 

Remarks.— On  the  ground  of  fraud. 

Names  of  Plaintiffs  and  Defendants. — (An  Insurance  Company.)      v.  Executors  of  Mrs.  Ralston. 

Amount  Insured. — See  Taylor,  loc.  cit.,  vol.  ii,  p.  618. 

Reasons  given  for  disputing. — Concealment  of  epileptic  fits,  etc. 

Date  ofActi on—  Glasgow,  1837. 

Verdict. — For  the  Life  Office. 

Remarks. — On  the  ground  of  want  of  candor. 

Names  of  Plaintiffs  and  Defendants. — Brembridge  v.  Hoare.    (From  Sun  Life  Insurance  Company.) 

Amount  Insured. — £5000,  on  the  life  of  Mrs.  Formby. 

Reasons  given  for  disputing. — Concealment  of  laceration  of  perineum,  and  of  uterine  disease  and 
displacement. 

Date  of  Action. — Court  of  Exchequer,  Feb.  1873.     (Baron  Bramwell.) 
Verdict. — For  Life  Office  (i.  e.  for  defendants). 

Remarks. — The  case  is  curious  in  itself.  The  medical  evidence  is  voluminous.  (See  Taylor,  loc.  cit., 
vol.  ii,  pp.  619-621.) 

Names  of  Plaintiffs  and  Defendants.— Leete  v.  The  Gresham  Life  Office. 

Amount  Insured.— £350,  on  life  of  Giles  Clement. 

Reasons  given  for  disputing.— Concealment  of  urinary  and  prostatic  disease  existing  from  boyhood. 

Date  of  Action— Court  of  Exchequer,  July,  1851. 

Verdict— For  defendants. 

Remarks.— No  medical  evidence  for  plaintiffs. 
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Names  of  Plaintiff*  and  Defendants. — Southcomb  v.  Merriman. 
Reasons  given  for  disputing. — Intemperance  of  assured. 
Date  of  Action. — Exeter  Spring  Assizes,  1842. 
Verdict. — For  plaintiffs,  but  a  rule  for  new  trial  obtained. 

Remarks. — Twelve  witnesses  proved  him  to  have  been  very  temperate;  21  that  be  was  the  reverse! 
Names  of  Plaintiff*  and  Defendants. — Wiggins  v.  Gresham  Life  Office. 
Reasons  given  for  disputing. — Intemperance,  and  suppression  of  disease  of  lungs. 
Date  of  Action. — Bristol  Summer  Assizes,  1872. 
Verdict. — For  the  office. 

Remarks. — On  the  ground  of  suppression  of  material  facts. 
Names  of  Plaintiffs  and  Defendants. — Baily  v.  Imperial  Assurance  Company. 
Amount  Insured. — £300. 

Reasons  given  for  disputing. — Alleged  concealment  of  phthisical  symptoms. 
Date  of  Action.— Oxford  Circ,  July,  1869. 
Verdict. — Against  office. 

Remarks. — Chiefly  on  the  ground  that  their  own  examining  medical  man  failed  to  recognize  symp- 
toms of  phthisis. 

Names  of  Plaintiffs  and  Defendants.— Craig  v.  Fen  n .    (Case  of  Hon.  H.  G.  Talbot.) 
Reasons  given  for  disputing. — On  the  ground  of  intemperance  being  concealed. 
Date  of  Action.— Due.  1841. 

Verdict. — For  the  office. 

Remarks. — No  auswer  being  returned  to  question  as  to  temperate  habits,  the  office   charged  a 
higher  premium  ;  but  it  was  held  that  the  habits  of  the  deceased  ought  to  have  been  told  them. 
Names  of  Plaintiff's  and  Defendants. — Hutton  v.  Waterloo  Life  Association.    (Action  by  widow.) 
Amount  Insured. — £2500. 

Reasons  given  for  disputing. — Concealed   intemperate  habits.    Alleged  concealment  of  delirium  tre- 
mens. 
Date  of  Action.— Queen's  Bench,  Dec.  1859. 

Verdict. — Mainly  for  defendants. 

Remarks. — Company's  own  medical  man  described  him  as  a  "  first-class"  life. 

Names  of  Plaintiffs  and  Defendants. — Wheelton  v.  Hurdisty.    (Life  of  Mr.  Jodrell.) 

Amount  Insured. — A  large  amount. 

Reasons  given  for  disputing. — Concealment  of  intemperate  habits  and  of  delirium  tremens. 

Dale  of  Action. — Queen's  Bench,  Dec.  1856. 

Verdict. — For  defendants. 

Remarks. — Company's  own  medical  examiner  certified  him  as  a  "first-class"  life. 

Names  of  Plaintiffs  and  Defendants.— Rawlings  v.  Desborough.    (Life  of  John  Cochrane.) 

Amount  Insured. — £4000. 

Reasons  given  for  disputing. — Concealed  habits  of  intemperance. 

Dale  of  Action.—  Queen's  Bench,  before  Lord  Denman,  Dec.  1837. 

Verdict. — For  plaintiff:  a  motion  for  new  trial  made  soon  after. 

Remarks. — The  life  had  been  declined  by  Mr.  Travers  for  one  office  on  ground  of  delirium  tremens. 
Lord  Denman  said  a  proposed  insurer  was  not  bound  to  volunteer  statements  of  all  sorts  of  things  ; 
but  he  was  bound  to  conceal  nothing  when  asked,  and  to  answer  all  questions  truly. 

Names  of  Plaintiffs  and  Defendants. — Pole  v.  Rogers.    (On  life  of  Peter  Cochrane.) 
Reasons  given  for  disputing. — Concealed  intemperance,  alleged  to  be  the  cause  of  hydrothorax,  of 
which  he  died. 
Date  of  Action.— Before  C.  J.  Tindal,  Feb.  1840. 
Verdict.— For  plaintiff. 
J!< marks. — See  remarks  of  Solicitor-General.    Taylor  (loc.  cit.,  vol.  ii,  p.  625). 

Names  of  Plaintiffs  and  Defendants.— Chattock  v.  Shawe.    (Life  of  Col.  Greswold.)    Eagle  Office. 

Amount  Insured.— £5000. 

Reasons  given  for  disputing.— Alleged  concealment  of  intemperance  and  delirium  tremens. 

Date  of  Action. — Exchequer,  July,  1835. 

Verdict. — For  plaintiff. 

Remarks. — Curious  medical  evidence  as  to  cause  of  death.   Taylor  (loc.  cit.,  supra). 

| 
Names  of  Plaintiffs  and  Defendants. — Walters  v.  Barker. 

Reasons  given  for  disputing. — Concealment  of  paralysis,  alleged  to  have  existed  from  a  very  early 
age. 

Date  of  Action. — Monmouth  Summer  Assizes,  1844. 

Verdict. —  For  plaintiff 

Remarks. — No  medical  evidence. 

Names  of  Plaintiffs  and  Defendants. — French  case,  in  which  there  bad  been  hemiplegia  ten  years 
from  apoplexy,  and  death  from  the  latter  disease.    The  Sieur  Fried  (residing  at  Strasburg). 

Reasons  given  for  disputing. — Concealment  of  hemiplegia. 

Verdict. — Conflicting  opinions  given  by  the  medical  referees  concerned  in  the  case. 

Remarks. — See  Tardieu  (loc.  cit.)  and  Ristelhueber's  "Rapports  et  Consultations  de  Medecine 
legale." 
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Names  of  Plaintiffs  and  defendants. — Huntley  v.  The  St.  George  Insurance  Company.  (Insurer  was  a 
medical  man,  and  died  three  months  after  insurance.) 

Amount  Insured. — £2000. 

Reasons  given  for  disputing. — Concealment  of  Bright's  disease,  and  of  diseased  heart.  Vegetarianism 
supposed  to  have  caused  his  ill-health. 

Date  of  Action. — Newcastle  Autumn  Assizes,  1858. 

Verdict. — For  plaintiff. 

Remarks. — The  Lord  Chief  Baron  suggested  that  in  future  Insurance  Companies  should  ask  in- 
tending assurers,  "  Are  you  a  vegetarian  ?  "  !.! 

Names  of  Plaintiffs  and  Defendants. — Executors  of  a  Clergyman  v.  Providence  Insurance  Company. 

Reasons  given  for  disputing. — Concealment  of  fact  of  insanity. 

Dale  of  Action. — York  Assizes,  1835. 

Verdict. — For  plaintiffs. 

Remarks. — The  jury  found  that  insanity  had  no  tendency  to  shorten  life:  a  verdict  entirely 
against  medical  experience  and  known  facts. 

Names  of  Plaintiffs  and  Defendants. — Sinclair  v.  The  Maritime  Insurance  Company.  (Life  of  a  Cap- 
tain Lawrence.) 

Reasons  given  for  disputing. — On  the  ground  that  "  sunstroke  "  was  not  an  accident. 

Dale  of  Action. — Court  of  Queen's  Bench,  Jan.  1861. 

Verdict. — For  defendants. 

Remarks. — On  the  ground  that  "  sunstroke  "  was  a  natural  cause  of  death.  (We  think  this  verdict 
fairly  open  to  question.    In  our  opinion  the  suddenness  constitutes  a  part  of  the  accidental  nature.) 

Names  of  Plaintiffs  and  Defendants. — Cross  v.  The  Railway  Accident  Insurance  Company. 
Amount  Insured. — £500. 

Reasons  given  for  disputing. — On  the  ground  that,  although  she  fell  downstairs,  and  was  never  well 
again,  she  died  from  disease,  and  not  accident. 
Dale  of  Action— Lewes  Summer  Assizes,  1871. 
Verdict. — For  defendants,  except  £30  paid  into  court. 
Remarks. — Medical  evidence  conflicting.    It  was  deposed  that  she  had  Bright's  disease  and  dropsy. 

Names  of  Plaintiffs  and  Defendants. — Kinnear  v.  The  Rock  Insurance  Company. 

Amount  Insured. — £10,000. 

Reasons  given  for  disputing. — Probable  suicide  from  narcotic  poisoning. 

Dale  of  Action. — Before  Lord  Tenterden,  in  1832. 

Verdict. — For  plaintiff. 

Remarks—  Suicide  not  proved.    (See  Taylor,  loc.  cit.,  vol.  ii,  pp.  634-638.) 

Names  of  Plaintiffs  and  Defendants. — Hebdon  v.  West.    (On  life  of  a  Mr.  Pedder.) 

Amount  Insured. — £2500. 

Reasons  given  for  disputing.— Defendant  contended  that  plaintiff  had  no  insurable  interest  in  the 
life  of  Pedder. 

Verdict. — The  court  reserved  its  judgment. 

Remarks. — See  next  case  of  Wainwright. 

Names  of  Plaintiffs  and  Defendants.— Wainwright  v.  Bland.  (Insurance  on  the  life  of  a  Miss  Aber- 
crombie  in  the  Imperial  Assurance  Company.) 

Amount  Insured. — £18,000,  in  five  offices  (in  time  policies  for  two  or  three  years). 

Reasons  given  for  disputing. — On  the  ground  that  the  death  probably  arose  from  poison,  misrepre- 
sentation, and  want  of  interest. 

Date  of  Action.- — Exchequer,  June,  1835. 

Verdict.—  Lord  Abinger  pointed  out  the  direct  interest  the  insurer  had  in  her  death. 

Remarks. — Wainwright  was  afterwards  transported  for  forgery,  and  died  of  apoplexy.  He  is  said 
to  have  confessed  that  he  gave  strychnine  to  Miss  Abercrombie  and  to  two  others. 

Names  of  Plaintiffs  and  Defendants. — Regina  v.  Palmer,  1856. 

Amount  Insured. — Palmer  had  effected  insurances  to  the  amount  of  many  thousands. 
Reasons  given  for  disputing. — Payment  not  disputed,  though  some  of  the  proposals  were  declined. 
Dale  of  Action. — Central  Criminal  Court,  May,  1856. 
Verdict. — The  brother's  life  also  was  insured  for  £23,000. 

Remarks. — See  the  journals  (medical  and  others  of  the  time),  and  Taylor,  loc.  eft.,  vol.  i,  p.  405  ;  vol. 
ii,  p.  642,  etc.  ( 

Names  of  Plaintiffs  and  Defendants. — Regina  v.  Cotton  (for  murder  of  her  stepson  by  arsenic). 

Amount  Insured. — This  woman  had  insured  nearly  twenty  lives  in  different  offices. 

Reasons  given  for  disputing. — She  was  said  to  have  killed  twenty  persons  in  all,  one  after  another. 

Dale  of  Action. — Durham  Lent  Assizes,  1873. 

Remarks. — See  remarks  by  Dr.  Taylor,  loc.  cit.,  p.  645. 

Names  of  Plaintiffs  and  Defendants. — Borrodaile  v.  Hunter  and  others.     (Rev.  W.  B.  Borrodaile.) 

Amount  Insured. — £1000. 

Reasons  given  for  disputing. — Suicide  (?)  of  insurer,  who  was  seen  to  go  into  the  water. 

Date  of  Action. — Common  Pleas,  Dec.  1841. 

Verdict. — Judgment  for  plaintiff,  but  reversed  afterwards. 
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Names  of  Plaintiffs  and  Defendants. — Evans  v.  Cox.  (British  Commercial  Life  Office.)  Life  of  Ann 
Elsworthy. 

Amount  Insured.— £2500,  also  £700  in  Globe. 

Reasons  given  for  disputing. — Concealment  of  intemperate  habits  and  of  previous  cholera. 

Date  of  Action. — King's  Bench,  Feb.  1831. 

Verdict. — For  plaintiff,  but  Lord  Tenterden  granted  a  fresh  trial. 

Names  of  Plaintiffs  and  Defendants. — Lefevre  v.  Boyd.  (Two  brothers  named  Edwards,  induced  Jane 
Lydia  Simpson,  their  half-sister,  to  insure  her  life.) 

Amount  Insured. — £832  Is.  Gd.,  but  a  much  larger  sum  insured. 

Reasons  given  for  disputing. — Concealment  of  pregnancy  and  of  birth  of  child,  who  died  with  symp- 
toms of  syphilis,  aged  two  months. 

Date  of  Action. — King's  Bench,  1831.  (Dr.  Paris  examined.)  Medical  evidence  that  the  pregnancy 
was  material  under  the  circumstances. 

Verdict. — For  plaintiff  (i.  e.,  for  office). 

Remarks. — She  was  pregnant  by  VV.  Reid  Edwards,  her  half-brother! 

Names  of  Plaintiffs  and  Defendants. — Ross  v.  Bradshaw.  (Case  of  Sir  James  Ross,  wounded  in  loins 
in  battle  of  La  Feldt,  in  1747.) 

Amount  Insured. — Insured  for  one  year,  and  a  warranty  given. 

Reasons  given  for  disputing. — Alleged  fraud  in  concealing  partial  paralysis  and  incontinence  of 
urine,  etc. 

Date  of  Action. — See  1  Bl.,  312,  before  Lord  Mansfield. 

Verdict. — For  plaintiff,  because  a  warranty  had  been  given.    No  fraud  proved. 

Remarks. — Had  incontinence  of  urine  and  faeces,  which  was  not  mentioned. 

Names  of  Plaintiffs  and  Defendants. — Willis  v.  Poole.    (Life  of  Sir  Simeon  Sturt.) 

Reasons  given  for  disputing. — Concealment  of  gout. 

Date  of  Action. — Before  Lord  Mansfield. 

Verdict. — For  plaintiff  (i.e.,  against  office). 

Remarks. — Lord  Mansfield  said  :  "  Such  a  warranty  can  never  mean  that  a  man  has  not  in  him  the 
seeds  of  some  disorder.  We  are  all  born  with  the  seeds  of  mortality  in  us.  A  man  subject  to  the  gout 
is  a  life  capable  of  being  insured  if  he  has  no  sickness  at  the  time  to  make  it  an  unequal  contract." 

Other  Cases  of  Disputed  Claims  on  Life  Offices. 

Jay  v.  Gresham  Life  Assurance  Company  [mentioned  page  548],  Leeds 
Assizes,  August,  1874,  before  Mr.  Baron  Amphlett  [£3000].  Verdict  for 
plaintiffs. 

Beake  (executrix)  v.  Nicholson  and  Others  (Universal  Life  Insurance 
Company).  Tried  before  Mr.  Baron  Pigott,  to  recover  £1000  insured. 
Verdict  for  plaintiff  for  full  amount.  Rule  nisi  obtained  and  afterwards 
rule  absolute  for  new  trial.  Disputed  by  the  Universal  on  the  ground 
that  the  insurer  died  by  his  own  hands.  Widow  contended  that  he  was 
under  an  insane  delusion,  so  as  not  to  know  what  he  was  doing,  or  what 
would  be  the  consequence  of  his  act.  [He  came  by  his  death  by  throwing 
himself  in  the  way  of  a  passing  engine  and  train  at  Battersea  Station.] 

Case  related  by  M.  Tardieu  (Ann.  d'Hygiene,  1866,  2,  p.  410),  of 
Johann  Peter  Hoffstedt,  insured  in  a  French  office.  Had  tried  to  hang 
himself.  The  man  who  assureddiis  life  agreed  to  give  him  spirits,  ad  lib., 
if  he  took  no  other  nourishment.  This  man,  it  was  supposed,  gave  Hoff- 
stedt arsenic — but  suicide  was  suggested.     Decided  in  favor  of  office. 

Case  related  by  Dr.  Taylor  of  a  man  found  dead  from  pistol-shots,  prob- 
ably murdered  by  a  medical  man  who  had  insured  his  life  heavily.  Loc. 
cit,  vol.  i,  p.  672,  vol.  ii,  p.  640. 

Dr.  De  la  Pommerais1  case.  He  insured  the  life  of  a  woman  named 
Pauw  for  £22,000,  and  then  poisoned  her  with  digitalis.  [Consult  Tardieu. 
"Souuenschein  "  {loc.  cit.),  p.  209,  etc.;  and  the  article  Digitalis  in  this 
work,  p.  361,  where  other  references  are  given.] 

See  also,  "Jones  on  Annuities,"  Library  of  Useful  Knowledge,  vol.  ii 
(1844). 

The  case  of  Edmonds  v.  The  Prudential  Life  Office  (note  to  page  534). 

When  you  have  carefully  examined  a  "life,"  you  will,  perhaps,  have 
discovered  signs  of  disease,  or   deviations   from    the   normal   standard. 
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Should  these  be  considerable,  the  life  must  be  taken  as  a  diseased  one. 
You  will,  however,  in  most  offices,  be  asked  our  second  question,  "  How 
many  years  added  to  the  age  of  the  proposed  insurer  will  cover  the  extra 
risks?"  On  this  point  much  must  be  left  to  the  individual  judgment. 
Dr.  Sieveking's  remarks  on  this  (loc.  cit,  p.  53)  are,  however,  extremely 
pertinent  and  just.  He  says,  "At  present  the  suggestions  offered  by  gen- 
tlemen of  limited  experience  often  show  that  they  by  no  means  appreciate 
the  real  question  at  issue,  inasmuch  as  they  state  circumstances  that 
materially  affect  the  applicant's  liability,  and  suggest  additions  to  the 
tabular  rate  quite  incommensurate  with  the  manifestly  increased  risk  to 
the  office.  Three  or  four  years  addition  is  often  recommended  by  medical 
men,  when  nothing  less  than  ten  or  fifteen  would  cover  the  individual  risk. 
What  should  be  considered  is,  how  much  is  a  disease  or  defect  in  the 
family  history  of  an  individual  likely  to  diminish  his  average  longevity 
as  compared  with  a  person  without  such  a  flaw  iu  his  antecedents.  If  the 
life  is  30,  and  the  answer  is  10  years,  the  addition  should  be  15  years  extra, 
i.  e.,  the  expectation  is  34J  at  30,  and  24!  at  45,  and  the  addition  should 
be  the  difference  between  30  and  45,  or  15."  For  these  purposes,  Mr. 
Milne's  table,  subjoined,  is  usually  taken. 

The  average  duration  of  life  from  1  to  80  years  of  age,  according  to  the 
Carlisle  mortality: 
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Sudden  Death. 

Both  as  regards  life  assurance,  and  in  other  medico-legal  inquiries,  very 
great  importance  is  justly  attributed  to  the  mode  of  dying.  The  medical 
witness,  who  has  made  a  careful  post-mortem  examination,  is  often  able, 
from  this  alone,  to  exclude  certain  diseases  and  accidents,  and  to  state, 
with  extreme  probability,  that  death  ^ias  or  has  not  occurred  from  cer- 
tain specified  causes.  Even  from  the  statements  of  those  who  were  present 
at  the  death,  or  just  before  or  after,  similar  conclusions  can  often  be  drawn, 
when  the  body  has  not  been  opened,  though  with  far  less  certainty.  We 
may  remark  here,  that  to  hold  an  inquest  without  making  a  post-mortem 
examination,  is  in  most  instances  to  leave  the  most  important  witness 
unexamined.*     Bichat,f  who,  as  a  physiologist,  is  scarcely  second  to  any, 

*  "  He  being  dead,  yet  speaketh." — Heb.  12:  4. 

f  "  Recherches  sur  la  Vie  et  la  Mort,"  par  Marie  Francois  Xavier  Bichat.  Paris. 
1800. 
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except  perhaps  Haller  and  the  Hunters,  was  one  of  the  first  to  draw  at- 
tention to  this  point.  lie  spoke  of  death  beginning  at  the  head,  death 
beginning  at  the  heart,  and  death  beginning  at  the  lungs.  In  spite  of 
many  adverse  criticisms,  this  division  is  one  of  the  best,  although  some 
modifications  and  subdivisions  must  be  made  to  adapt  it  to  modern  views 
and  increased  knowledge  of  the  nervous  system. 

Those  who  wish  to  get  a  deeper  insight  into  this  can  scarcely  do  better 
than  read  the  eloquent  chapter  in  Dr.  Watson's  "  Principles  and  Practice 
of  Physic"  (Lecture  V,  vol.  i,  pp.  59-75),  in  which  he  discusses  this 
subject.  For  the  purpose,  however,  of  assisting  your  judgment  and  mem- 
ory, we  will  give  a  brief  summary  of  these  three  modes  ol  dying. 

I.  Death  beginning  at  the  head,  or  deathby  coma.  In  this  there  is  stupor, 
more  or  less  profound  ;  external  impressions  appear  to  be  no  longer  rec- 
ognized by  the  dying  man,  or  are  recognized  but  feebly  ;  this  loss  of  sen- 
sibility and  consciousness  deepens  into  death.  The  breathing  becomes 
slow,  irregular,  and  noisy  (stertorous),  and  all  voluntary  control  over 
respiration  is  lost.  Yet  for  a  time  this  function  is  imperfectly  carried  on  ; 
at  last  this  fails  also,  and  the  chest  is  no  longer  expanded,  the  blood  is  no 
longer  aerated,  and  the  post-mortem  appearances  in  the  thorax  differ  but 
slightly  from  those  in  death  beginning  at  the  lungs  (death  by  apnoea  and 
asphyxia).  This  is  the  mode  of  death  in  most  cases  of  injuries  and  dis- 
eases of  the  brain  (e.  g.,  compression,  apoplexy,  hydrocephalus);  iu  poi- 
soning by  narcotics  (opium,  and  most  of  the  vegetable  alkaloids) ;  iu  some 
cases  of  mineral  poisons  (barium,  arsenic,  etc.) ;  and  iu  some  cases  of  kid- 
ney and  liver  disease  (ursemic  poisoning). 

Mr.  Whateley  ("Medical  Observations  and  Inquiries,"  vol.  vi),  quoted 
by  Dr.  Watson,  mentions  a  case  in  which  artificial  respiration  proved  suc- 
cessful in  restoring  a  patient  who  had  swallowed  a  large  quantity  of  opium. 
Sir  Benjamin  Brodie  proved  the  same  in  animals  poisoned  by  woorara. 
And  the  authors  have  resorted  to  the  same  expedient  in  some  cases  of 
eclampsia. 

II.  Death  beginning  at  the  heart.  When  there  is  a  want  of  due  blood- 
supply  to  the  heart,  we  get  what  is  called  death  by  anaemia.  This  is  the 
mode  of  death  in  uterine  and  other  haemorrhages.  If  an  animal  be  killed 
in  this  way  {i.e.,  by  depletion),  and  the  heart  be  quickly  examined,  it  is 
found  to  be  contracted.  In  other  words,  it  has  gone  on  working,  and  only 
stops  at  last* because  no  more  blood  comes  to  it.  The  results  of  transfu- 
sion of  blood,  of  saline  injections  into  the  veins,  and  the  effect  of  stimu- 
lants and  nourishment  in  a  fluid  form,  may  be  regarded  as  experiments  in 
a  reverse  direction,  but  proving  the  same  thing.  In  this  mode  of  death 
we  get  "  a  mortal  paleness  in  the  cheek,"  especially  seen  in  the  lips,  which 
may  be  slightly  dusky  in  some.  There  are  cold  sweats,  dimness  of  vision, 
dilated  pupils,  vertigo  (or  giddiness),  a  slow,  weak,  irregular,  or  fluttering 
pulse,  and  insensibility  soon  sets  in.  There  may  also  be  nausea,  or  even 
vomiting,  restless  movements  of  the  limbs  (jactitation),  transient  delirium, 
frequent  hallucinations  of  the  sense  of  hearing,  with  flashes  of  light  be- 
fore the  eyes ;  the  breathing  is  irregular,  with  sighing,  and  at  last  gasp- 
ing; there  may  be  hiccough;  convulsions  generally  come  on,  and  may  be 
repeated  once  or  twice  before  death.  This  mode  of  death,  besides  occur- 
ring in  obstetric  practice,  and  on  the  battlefield,  and  in  accidents  where 
much  blood  is  lost,  may  occur  from  the  sudden  rupture  of  au  aneurism. 
As  regards  this,  it  is  proper  to  mention  that  very  large  losses  of  blood, 
whether  external  or  internal,  sometimes  prove  as  suddenly  fatal  as  any 
shot  from  a  pistol  could  be. 

There  is  another  mode  of  death,  said  to  begin  at  the  heart,  termed  death 
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by  asthenia.  In  this  kind  of  death,  the  heart's  cavities  are- not  contracted, 
but  either  more  or  less  full  of  blood,  or  if  empty,  dilated  and  flabby.  The 
former  was  the  case  in  Sir  B.  Brodie's  experiments  on  poisoning  by  the 
■upas  antiar.  When  death  by  asthenia,  from  want  of  power  or  debility  of 
the  heart,  occurs  from  starvation,  or  from  exhausting  and  lingering  disorders 
(such  as  phthisis,  diabetes,  dysentery,  cancer,  especially  that  of  the  stomach 
or  oesophagus,  tumors  pressing  on  the  thoracic  duct,  and  the  like),  the 
pulse  becomes  very  feeble  and  frequent,  and  muscular  weakness  is  extreme, 
but  the  senses  retain  their  full  activity ;  sometimes,  as  Dr.  Watson  says, 
they  are  even  painfully  acute,  and  the  intellect  remains  clear  to  the  last. 

This  distinguishes  collapse  (especially  abdominal  collapse)  from  con- 
cussion, and  from  syncope,  in  which  consciousness  is  temporarily  lost. 
Asiatic  cholera  in  the  algid  stage  often  furnishes  striking  examples  of  this  ; 
patients  supposed  to  be  dead  hearing  every  whisper  of  those  around  them, 
and  manifesting  consciousness  by  signs  when  unable  to  speak  even  in  a 
whisper.  The  hands  and  feet,  and  surface  generally,  are  cold;  and  the 
circulation  in  the  extremities  is  arrested  first,  so  that  the  fingers,  lips,  nose, 
and  ears,  are  often  livid. 

Death  by  syncope  or  fainting,  and  death  by  shock,  are  modifications  of 
these  two  modes  of  dying  (by  ansemia  and  by  asthenia),  and  present 
characters  common  to  both,  as  pointed  out  by  Dr.  Watson.  In  syncope 
and  in  ansemia  generally,  the  tendency  to  death  can  sometimes  be  arrested 
by  mere  position — thus,  in  bleeding  for  medical  purposes,  as  Dr.  Marshall 
Hall  pointed  out,  the  patient  should  be  bled  while  sitting,  so  as  to  be  laid 
down  the  moment  symptoms  of  faintness  come  on.  The  loss  of  large 
quantities  of  fluid,  as  in  tapping  for  ascites,  or  even  the  emptying  of  a 
large  hydrocele,  and  emptying  the  bladder  by  a  catheter  when  much  dis- 
tended, have  been  known  to  produce  syncope  and  death.  Mrs.  Garrett 
Anderson's  supposed  case  of  "clotting  in  the  heart"  was  almost  certainly 
an  instance  of'  this.  If  possible,  therefore,  patients  should  be  tapped  in 
bed,  sitting  up,  and  the  effects  on  the  pulse  should  be  watched.  Sudden 
deaths  from  what  is  called  shock,  including  mental  emotion  (either  great 
joy  or  great  grief  or  great  terror),  fatal  concussions,blows  in  the  epigastrium, 
lightning  and  electricity,  and  some  suddenly  fatal  forms  of  apoplexy,  are 
probably  all  produced  in  a  somewhat  similar  manner.  They  probably  all 
act  through  the  nervous  system,  either  on  the  cardiac  ganglia  of  the  sym- 
pathetic nerve,  or  on  some  other  portions  of  that  system,  or  upon  certain 
definite  tracts  in  the  medulla  oblongata,  or  the  brain.  The  very  mention 
of  these  subjects  will  show  the  difficulties  which  occur  to  the  system-monger, 
and  will  convince  you  that  none  but  those  familiar  both  with  clinical  and 
deadhouse  work,  and  with  the  records  of  medicine,  are  competent  to  give 
an  opinion  as  to  the  cause  of  death,  in  any  case  whatever. 

III.  Death  beginning  at  the  lungs,  death  by  apncea,  or,  as  it  is  commonly 
called,  by  asphyxia.  Dr.  Watson  and  other  medical  writers  have  striven 
to  banish  the  use  of  the  latter  word,  which  should  signify  pulselessness,  or 
the  want  of  a  pulse,  from  descriptions  of  death  by  drowning,  hanging,  or 
other  forms  of  suffocation.  Hitherto  their  efforts  have  been  vain.  As  the 
post-mortem  appearances  will  be  found  at  some  length  in  the  chapter  on 
modes  of  death  by  apnoea  (hanging,  drowning,  and  the  like),  it  is  not 
necessary  to  do  more  here  than  just  to  remind  you  of  the  gorged  state  of 
the  lungs  and  venous  system  generally,  and  of  the  right  heart  in  particular. 
Anything  which  prevents  the  entrance  of  air  into  or  the  exit  of  air  from 
the  lungs  will  produce  this  kind  of  death.  Paralysis  of  the  muscles  of 
respiration,  or  of  the  nervous  centres  for  that  act,  the  presence  of  fluid 
(even  of  air  itself,  in  the  pleural  cavities),  and  many  poisons  (notably  car- 
bon dioxide  and  hydrocyanic  acid),  produce  death  with  similar  symptoms 
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in  life  (sense  of  suffocation,  struggles  to  breathe,  vertigo,  general  convul- 
sions, with  loss  of  consciousness,  and  relaxation  of  sphincters),  and  the  same, 
or  very  similar,  post-mortem  appearances  (described  above). 

You  will,  from  a  careful  study  of  these  three  great  classes,  draw  the  con- 
clusion that  a  very  large  number  of  deaths  may  be  referred  to  the  nervous 
system,  and  so  our  first  division  might  be  widened  by  saying  instead  of  head, 
death  beginning  at  the  nervous  system.  You  see,  too,  that  the  lungs  are 
the  point  of  danger  in  death  by  coma — that  some  forms  of  death  are,  or 
might  be  included,  in  all  three  classes — and  you  might  at  first  be  tempted 
to  draw  the  conclusion  that  any  study  of  the  causes  of  death  was  lost  time. 
To  do  so  would  be  very  rash.  For  example,  the  condition  of  the  right 
heart  and  lungs  in  Class  III  will  enable  you  positively  to  state  that  death 
did  not  occur  by  syncope.  And  again,  if  you  found  a  large  clot  of  blood 
in  the  lateral  ventricles  of  the  brain,  although  poison  might  possibly  have 
been  taken  as  well,  or  fatal  violence  have  been  employed  towards  the 
deceased,  yet  a  sufficient  natural  cause  of  death  has  been  discovered,  and 
nothing  but  positive  proofs  of  the  poison  or  violence  ought  to  be  admitted 
as  material  evidence  in  such  a  case. 

Sudden  Deaths. 

A  few  words  must  be  added  on  the  subject  of  sudden  deaths.  A  few 
years  ago  it  used  to  be  said  that  all  sudden  deaths  (except  such  as  were 
due  to  violence  or  poisons  like  prussic  acid)  were  deaths  from  diseased 
heart.  Many  coroners,  even  now,  and  some  medical  men,  appear  to  think 
that  a  post-mortem  examination  is  unnecessary  in  cases  where  a  person  is 
seen  to  die  suddenly,  without  being  shot,  or  stabbed,  or  taking  poison  ! 
We  owe  to  Dr.  Francis  Ogston,  of  Aberdeen,*  a  great  obligation  for 
pointing  out  the  large  number  of  causes  of  sudden  death  which  are  revealed 
by  post-mortem  examination. 

Amongst  the  common  causes  of  sudden  death  (excluding  violence  and 
poison)  we  may  mention — 

1.  Diseases  of  the  heart,  especially  fatty  and  brown  degeneration,  angina 
pectoris,  aortic  regurgitation,  interstitial  abscess,  rupture  of  the  heart  or 
of  its  valves,  and  diseases  of  the  pericardium. 

2.  Diseases  of  bloodvessels,  especially  aneurism  and  thrombosis;  the 
aneurisms  most  likely  to  end  thus  suddenly  are  intracranial,  intraperi- 
cardial,  abdominal,  and  pulmonary. 

3.  Large  effusions  of  blood  in  the  brain  or  its  membranes,  apoplexy,  and 
meningeal  apoplexy. 

4.  Pulmonary  apoplexy  and  hoematothorax. 

5.  The  sudden  bursting  of  visceral  abscesses,  as  in  the  liver,  brain,  etc. 

6.  Ulcers  of  the  stomach,  duodenum,  or  other  parts  of  the  alimentary 
canal. 

7.  Extrauterine  foetation,  peri-  and  retro-uterine  hematoceles,  apoplexy 
of  the  ovary,  rupture  of  the  uterus. 

*  His  papers  will  be  found  in  the  "  British  and  Foreign  Medico-Chirurgical 
Review,"  vol.  xliv,  p.  452,  etc. ;  and  the  "  Edinburgh  Me'dical  Journal  "  (under  vari- 
ous titles).  He  describes  thrombosis  of  the  heart  and  great  vessels  as  present  in  10 
per  cent,  of  his  cases  of  sudden  death.  See  also  Beck  (loc.  cit.,  p.  510),  who  gives 
numerous  references,  including  Dr.  Christison's  paper  on  Latent  Diseases,  in 
"Cyclopaedia  of  Practical  Medicine,"  vol.  iv;  and  Herrich  and  Kopp's  "  Der 
Plotzliche  Tod  aus  inneren  Ursachen."  Regensberg,  1848.  Quoted  by  Dr. 
Tavlor,  who  also  refers  to  M.  Devergie,  "  Annates  d'Hygiene,''  vol.  ii,  p.  145, 
1838. 
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8.  Rupture  of  the  urinary  or  gall-bladder,  or  of  some  other  viscus,  from 
accidental  violence. 

9.  Cholera,  and  some  zymotic  diseases,  kill  very  rapidly. 

10.  Large  draughts  of  cold  water  when  heated  (large  quantities  of  spirits 
come  under  the  head  of  alcoholic  poisoning). 

11.  Mental  emotions  (fear,  grief,  joy). 

12.  Foreign  bodies  accidentally  swallowed,  e.  g.,  a  large  bit  of  meat  may 
be  found  blocking  the  pharynx  and  obstructing  the  glottis. 

Dr.  Guy  (  foe.  cit,  p.  252)  quotes  Ferrario  and  Sormoni  on  sudden  deaths 
occurring  in  Milan  as  follows: 

Of  1048  sudden  deaths,  879,  or  about  4  in  5,  were  from  the  Head  (in- 
cluding apoplexy,  cerebral  concussion,  vertigo,  and  coma);  150,  or  about 
1  in  7,  were  from  the  Heart  (including  heart  diseases,  angina  pectoris, 
aneurism,  and  hemorrhage) ;  14,  or  about  1  in  75,  were  from  the  Lungs 
(including  asphyxia,  suffocative  catarrh,  and  pulmonary  apoplexy);  whilst 
5,  or  1  in  210,  were  from  difficult  labors.  These  figures,  of  course,  refer 
almost  entirely  to  adults.  In  young  children,  laryngismus  stridulus 
(spasmodic  croup),  atelectasis  pulmonum,  sudden  collapse  of  lung  (iu 
capillary  bronchitis),  pneumonic  consolidation,  rapid  serous  effusions,  par- 
ticularly into  the  pleura,  and  pulmonary  apoplexy,  are  chief  causes,  apart 
from  suffocation,  and  scalds  of  the  glottis.  See  Dr.  Guy  (foe.  cit.,  p.  253), 
and  a  lecture  by  Dr.  West  ilOn  Sudden  Death  in  Infant  Children,"  Medical 
Times  and  Gazette,  Nov.  26, 1859. 

Nearly  1  per  cent,  of  the  cases  of  death  certified  to  the  Registrar- 
General  may  be  considered  as  "  sudden  deaths"  (3843,  or  1  in  109  for 
the  five  years  1852-56,  besides  the  violent  deaths.  Upwards  of  one-third 
of  these  sudden  deaths  occur  in  infancy.  For  these  figures  we  are  indebted 
to  Dr.  Guy,  foe.  cit,  pp.  252  and  253). 


CHAPTEK  XXI. 

The  limits  of  distinct  vision — Audible  sounds — Personal  identity  in  the  dead  and 
in  the  living — Sex — Age — Personal  appearance — Special  marks. 

Few  subjects  present  so  many  difficulties  to  the  medical  jurist  as  that 
of  personal  identity.  There  are  several  reasons  for  this.  We  need  only 
mention  two  or  three.  For  instance,  the  fact  that  the  great  majority  of 
witnesses  are  people  not  trained  to  minute  observation,  so  that,  in  all  good 
faith,  they  will  swear  to  statements  as  to  height,  complexion,  and  habit  of 
body,  which  involve  discrepancies  of  a  foot  in  height,  of  several  stone  in 
weight,  and  the  inconsistency  of  the  hair  being  both  light  and  dark  at  the 
same  time.  Again  the  changes  wrought  by  time  in  some  people  are  far 
greater  than  is  generally  supposed.  Criminals  also  are  great  adepts  at 
personal  disguisement ;  and  in  cases  of  assault,  robbery,  murder,  and  the 
like,  it  often  happens  that  the  criminal  is  only  seen  for  a  moment  or  two, 
perhaps  by  the  light  of  the  moon,  or  by  that  of  a  flash  of  lightning,  or  the 
flash  of  a  pistol  or  other  weapon.  As  this  subject  is  pre-eminently  one  for 
experiment,  it  is  much  to  be  regretted  that  there  are  not  more  accurate 
observations  on  record.     One  of  the  first  questions  which  arise  is,  What 
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are  the  limits  of  normal  vision  or  healthy  sight,  unassisted  by  instruments? 
As  regards  myopia  or  short  sight,  hypermetropia  and  presbyopia,  and 
other  varieties  of  imperfect  sight,  it  is  clear  that  these  must  either  be 
assisted  by  lenses  (spectacles);  or  else  allowances  must  be  made.  The 
shape  of  the  earth  sets  a  certain  limit  to  vision,  even  as  regards  very  large 
and  lofty  objects,  as  will  be  seen  from  the  following  table  (from  Carr's 
"  Synopsis  of  Practical  Philosophy  ")  : 


Table  showing  the  Distance  in  Miles  of  the  farthest  Visible  Point  that  can  be  seen  from 
the  Tup  of  a  Given  Height,  taking  into  account  the  Effect  of  Refraction. 
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It  follows  from  this,  that  a  man  of  ordinary  height  can  be  seen  on  level 
ground  at  a  distance  of  two  to  three  miles  on  a  clear  day.  This  is,  however, 
very  different  from  recognition  of  the  person,  so  as  to  secure  personal  identity. 
As  regards  the  smallest  objects  recognizable  by  the  unassisted  sight,  there 
has  been  much  discrepancy  of  opinion.  Carpenter  states,  apparently  on 
the  authority  of  Ehrenberg,  that  the  smallest  square  magnitude,  black  or 
white,  which  can  be  seen  alone,  on  a  ground  of  the  reverse  color,  is  about 
the  -j^nfth  to  the  -g^th  of  an  inch.  But  particles  which  powerfully  reflect 
the  ligbt,  such  as  gold  dust  of  jjVsth  of  an  inch,  could  be  seen  with  the 
naked  eye  in  common  daylight.  The  delicacy  of  vision  is  far  greater  for 
lines  than  for  mere  points,  since  opaque  threads  of  j^Vcth  0f  an  inch 
(about  ?  diameter  of  silkworm's  fibre)  may  be  discerned  by  the  naked 
eye  when  held  towards  the  light.  Bergmann  found  that  black  and  white 
chequers  of  ^th  of  an  inch  square  could  be  discerned  at  such  a  distance 
that  the  retinal  image  of  each  square  could  not  have  exceeded  half  the 
diameter  of  one  of  the  cones  of  the  bacillary  layer  (these  cones  are  said  to 
have  a  diameter  of  ^y'ggth  of  an  inch).  Volkmann  (quoted  in  Funke's 
"Lehrbuch  d.  Physiologie  ")  considered  that  parallel  black  lines  could  be 
seen  when  only  y^^th  of  a  millimetre  apart  =  g^Voth  of  an  inch.  Dr. 
Vincent  De  Gueret  (of  Creuse)  in  "  La  France  Medicale"  (No.  57,  for 
1875),  states  that  objects  to  be  seen  at  all  must  have  a  diameter  of  from 
8T5"o"^h  to  Woirth  of  an  inch.  One  of  the  authors  (who  is  myopic)  can 
see  the  red  corpuscles  of  sheep's  blood,  which  are  not  more  than  -^o-oth  of 
an  inch,  when  held  up  to  a  bright  light,  without  any  lenses.  At  a  foot 
distance  the  object  must  be  35-th  of  an  inch  at  least,  to  be  seen — and  the 
size  must  increase  with  the  distance.  Dr.  De  Gueret  justly  says  that  the 
following  conditions  must  be  present  for  the  recognition  of  au  object  at 
the  average  distance  given  :  (1)  Normal  or  emmetropic  vision,  or  abnor- 
malities must  be  compensated;  (2)  sufficient  light;  (3)  sufficient  size  in 
the  object.  As  regards  the  former,  the  eye  must  be  normal  as  to  color,  as 
well  as  in  other  respects.  Color-blindness,  or  Daltonism,  has  been  the  cause 
of  many  railway  accidents,  owing  to  the  colored  lights  or  signals  not  being 
recognized.     Even   in   war  a  red   uniform    has   been   confounded  with  a 
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gray,  and  thus  friends  have  been  fired  upon  as  if  they  had  been  foes,  or 
foes  not  recognized. 

The  effect  of  age  upon  the  acuteness  of  vision  is  considered  by  Dr.  De 
Gueret  to  be,  on  an  average,  as  follows : 

The  acuteness  of  vision  at  50  vears  is  diminished   I* 
60'  "  i 

■'  70  "  i 

"  80  "  i 

In  other  words,  if  a  man  of  forty  could  distinguish  and  recognize  an 
object  at  100  feet  distance,  at  sixty  years  of  age  he  could  not  recognize 
the  same  object  further  off  than  75  feet.  The  recognition  of  persons  seen 
at  nearer  or  greater  distances  is  by  their  stature,  their  dress,  gait,  or  action, 
as  regards  the  body;  and  as  regards  the  head,  its  shajje,  whether  round  or 
oval  face,  color  and  form  of  the  hair  or  headdress,  such  circumstances  as 
prognathism,  very  prominent  nose,  etc.,  the  color  of  the  face,  and  at  near 
distances,  markings  on  it,  the  color  of  the  eyes,  etc.  From  experiments 
on  recognition,  he  concludes  that  the  best  known  persons,  even  those  pos- 
sessing some  personal  peculiarities,  can  often  be  recognized  only  with  dif- 
ficulty in  broad  daylight  at  100  metres  (328  feet,  or  a  little  over  109 
yards).  Beyond  150  metres,  or  at  164  yards,  this  is  perfectly  impossible. 
Less  known  and  less  remarkable  people  may  be  recognized  in  broad  day- 
light at  60  to  100  metres  (65  to  109  yards)  ;  people  who  have  no  personal 
peculiarities,  and  almost  strangers,  at  25  to  30  metres  (27  to  33  yards); 
whilst  those  seen  for  the  first  time  can  only  be  recognized  clearly  (as  to 
features,  etc.)  at  from  15  to  20  metres  (=  16  to  22  yards).  The  best 
known  person  cannot  be  recognized  further  off  than  15  to  16  metres  (16  to 
17  yards)  by  the  clearest  moonlight.  The  light  of  the  moon  is  very  vari- 
able. By  starlight  only,  the  best  known  person  must  not  be  further  off 
than  3  to  4  metres  (10  to  13  feet).f  The  light  of  a  flash  of  lightning 
enabled  a  lady,  on  her  passage  home  from  Iudia,  to  see  distinctly  the  fea- 
tures of  a  man  who  was  robbing  her  trunk,  in  the  cabin  of  a  vessel  on  a 
very  dark  night.  She  was  able  next  day  to  identify  him.  (Montgomery, 
"  Cyclopaedia  of  Practical  Medicine,"  art.  Identity,  quoted  by  Guy.)  You 
may  be  asked  :  "  Does  the  light  given  by  the  flash  of  a  pistol  or  gun, 
enable  one  to  see  clearly  the  face  of  the  person  firing,  if  seen  for  the  first 
time?"  In  May,  1808,  the  Sieur  Labbe  was  riding  along  the  highroad 
with  the  widow  Beaujean,  when  the  servant  of  the  former  was  wounded  in 
the  hand  by  a  gun  fired  through  a  hedge  bordered  by  a  ditch.  Both 
master  and  servant  swore  that  they  recognized  the  assassin  by  the  light  of 
the  discharge  (see  Guy, /oe.  cit.,  p.  7,  and  Taylor,  loe.  tit.,  vol.  i,  p.  684).  The 
accused,  being  sentenced  to  death  on  this  evidence,  appealed  to  the  Court 
of  Cassation,  and  many  experiments  were  made  by  Guineau,  Dupuis, 
Caussin,  and  others,  which  seemed  to  negative  this  possibility.  The  sen- 
tence was  reversed.  Fodere  afterwards  contested  this  decision,  and  a  sub- 
sequent case,  confirmed  by  the  experiments  of  Desgranges,  of  Lyons, 
showed  the  possibility  of  such  a  recognition.  Our  own  experiments  force 
us  to  concur  in  the  possibility  of  such  recognitions  in  the  majority  of  in- 
stances. In  England,  similar  evidence  has  been  received  in  several  cases. 
In  the  first  case  (Beg.  v.  White,  Croydon  Autumn  Assizes,  1-839^,  the  ac- 
cused was  acquitted.  In  Reg.  v.  Stapley,  Lewes  Lent  Assizes,  1862,  the 
evidence  of  a  gamekeeper,  who  identified  his  assailant  by  the  flash  of  the 

*  Donders  and  Snellen  say  ^  only 

f  See  also  "  De  l'acuite  de  la  vue  pour  les  grandes  distances,"  par  le  Dr.  J. 
Gayet,   "  Annales  d'oculistique,"  Sept  ,  Oct.,  1875,  p.  171. 
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gun,  was  received,  and  the  prisoner  convicted.  In  Paris  and  Fonblanque's 
case  (Rex  v.  Haines),  the  evidence  of  a  police  officer,  who  deposed  that 
in  179!)  a  highwayman  rode  a  dark-brown  horse  of  remarkable  head  and 
shoulders,  and  had  on  a  rough  brown  greatcoat,  was  received  as  satisfac- 
tory, though  these  facts  were  made  out  by  the  flash  from  his  pistols.  He 
stated  that  he  had  since  identified  the  horse  in  a  stable  in  London.  Dr. 
Taylor  also  agrees  in  this  possibility,  but  decides  against  the  recognition 
of  an  assailant  by  the  subjective  sensation  of  flashes  of  light  (vulgarly 
"seeing  sparks")  produced  by  a  blow  on  the  eyeball.  He  refers  to  Mid- 
ler's "Physiology,"  and  to  Schilbach  and  Krugelstein  in  Henke's  "  Zeit- 
schrift  der  S.  A.,"  1842,  1, 197,  and  1845,  3,  172.  In  the  present  state  of 
our  knowledge,  it  is  not  possible  to  admit  this  evidence  as  of  any  scientific 
value,  since  such  sensations  are  not  uncommonly  felt  by  those  who  are 
totally  blind. 

You  may  be  asked  questions  as  to  the  distance  at  which  sounds  (such  as 
the  report  of  a  pistol  or  gun)  continue  to  be  audible.  There  are  no  data 
which  enable  us  to  give  a  precise  answer.  Very  much  would  depend  upon 
the  direction  of  the  wind,  the  amount  of  watery  vapor  in  the  atmosphere, 
the  presence  of  other  disturbing  sounds,  the  intensity  of  the  original  noise, 
the  configuration  of  the  room  or  surrounding  country.  The  velocity  of 
sound,  according  to  Parry  and  Foster's  experiments  at  Port  Bowen,  was 
1035  feet  per  second  at  a  temperature  of  17.72°  Fahrenheit  (nine  experi- 
ments). Lieutenant  Kendall's  experiments  at  a  temperature  of  9.14° 
Fahrenheit  gave  1069.28  per  second.  But  1130  feet  per  second  is  often 
stated  on  the  authority  of  Millington  and  Lacaille.  Flamstead  and  Halley 
gave  1142  feet  per  second.  Mr.  Goldingham's  experiments  at  Madras 
gave  an  average  of  1135;  and  he  concludes'  that  for  each  degree  (Fahren- 
heit) of  the  thermometer,  1.2  feet  may  be  allowed  in  the  velocity  of  sound 
for  a  second,  for  each  degree  of  the  hygrometer  1.4  feet,  and  for  TVj-th 
inch  of  the  barometer  9.2  feet.  He  concludes  that  10  feet  per  second  is 
the  difference  of  the  velocity  of  sound  between  a  calm  and  in  a  moderate 
breeze;  and  21  i  feet  in  a  second,  or  1275  in  a  minute,  is  the  difference 
when  the  wind  is  in  the  direction  of  the  motion  of  sound  or  opposed  to  it. 
("  Philosophical  Transactions,"  1823.) 

This  is  about  13  miles  a  minute.  Or  4^  seconds  maybe  reckoned  on  an 
average  for  every  mile. 

Personal  Identity  in  the  Dead  and  the  Living. 

Notwithstanding  its  logical  correctness,  we  doubt  if  any  practical  pur- 
pose be  served  by  the  separation  of  the  question  of  personal  identity  into 
that  of  the  dead  and  of  the  living,  as  has  been  done  by  Dr.  Guy.  It  does 
not  require  a  large  amount  of  anatomical  or  medical  knowledge  to  dis- 
tinguish between  those  methods  of  examination  which  are  possible  in  life, 
such  as  the  determination  of  height  and  weight,  and  those  which  are  only 
possible  after  death,  such  as  the  determination  of  the  points  and  degree  of 
ossification  in  a  long  bone.  The  principal  means  of  identification  are: 
(1)  Sex.  (2)  Age.  (3)  Stature.  (4)  Personal  appearance,  individual 
peculiarities  and  resemblances,  markings  and  cicatrices.  (5)  Certain  habits 
or  gestures.     (6)  Handwriting.     We  will  take  these  in  order. 

Discovery  of  Remains  supposed  to  be  Human. 

When  either  a  whole  skeleton,  or  portions  only,  are  discovered,  par- 
ticularly when  murder  is  suspected,  these  questions  may  be  put  to  you  : 

"Are  these  bones  human?  or  those  of  some  other  animal?" 
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A  similar  question  may  be  propounded  as  regards  portions  of  skin  or 
hair.  As  previously  mentioned,  the  authors  have  seen  human  skin  with 
hairs  more  than  1000  years  old,  in  which,  from  the  character  of  the  hairs 
alone,  there  was  no  difficulty  after  microscopic  examination,  in  answering 
this  question  in  the  affirmative,  i.e.,  in  pronouncing  it  to  be  human.  In 
this  instance  there  were  corroborative  historical  proofs.  There  can  seldom 
be  much  difficulty  if  a  whole  skeleton  be  found  ;  for  the  skull  and  the 
extremities  of  those  (anthropoid)  apes  the  most  like  man  present  im- 
portant differences.  Some  of  these  animals,  however,  have  clavicles,  and 
their  dental  formulae  closely  approximate  to  our  own.  Dr.  Taylor  has 
devoted  some  space  to  a  statement  of  the  chief  points  of  difference  between 
the  bones  of  other  animals  and  of  human  beings.  Some  of  these  characters 
are  not  quite  accurate;  and  for  the  rest,  as  our  opinion  is  generally  asked 
only  on  solitary  bones,  but  little  aid  can  be  derived  from  so  scanty  an 
account.  It  is  very  easy  to  make  mistakes  when  only  fragments  of  bones 
are  submitted  to  us.  Even  with  whole  bones,  and  complete  skeletons,  only 
those  who  have  a  competent  knowledge  of  human  osteology,  and  some 
acquaintance  with  the  outlines  of  comparative  anatomy,  are  competent  to 
give  an  opinion.  You  may  be  asked  whether  chemical  analysis  or  micro- 
scopic examination  will  help  in  the  answer.  It  is  undoubtedly  true  that 
the  bones  of  old  persons  contain  more  calcareous  and  less  animal  matter 
than  those  of  young  persons,  and  hence  look  different  under  the  microscope. 
It  is  also  true  that  there  are  slight  differences  in  the  chemical  composition 
of  the  bones  of  different  animals,  and  Mr.  Queckett  ("Medical  Gazette," 
Dec.  11,  1846)  points  out  that  the 
bone-cells  (Fig.  56)  bear  a  certain  pro-  FlG-  56 

portion  in  size  to  the  blood-cells  or 
blood-disks,  being  largest  in  reptiles, 
smallest  in  birds  and  mammals,  and 

of  an  intermediate  size  in  fishes.  These  ^y^^f^^^h^ijy^^^^]^-  $ 
are,  however,  only  generalizations,  and 
it  would  be  very  unsafe  to  apply  them 
to  particular  instances  in  the  present 
state  of  our  knowledge.  We  can,  how- 
ever, have  little  difficulty,  with  the  aid  of  the  microscope,  in  settling  the 
question  whether  the  fragments  submitted  to  us  are  bone  or  not,  since  even 
if  Haversian  canals  and  systems  are  absent,  we  shall  find  bone-corpuscles 
or  bone-cells  like  those  in  the  figure.  We  therefore  proceed  to  the 
question  of — 

I.  The  determination  of  personal  identity  by  sex.  We  must  refer  to  the 
subsequent  section  on  monsters,  hermaphrodites,  and  sexual  capacity,  for 
information  as  to  the  sexual  organs  in  doubtful  cases.  You  will  remember, 
too,  that  in  an  early  chapter  it  was  stated  that  the  uterus  in  the  human 
female  resists  decomposition  in  a  very  wonderful  manner.  The  microscopic 
differences  between  male  and  female  hairs  have  been  given,  pages  498-9. 
The  general  character  of  the  two  sexes  may  be  given  thus  :  In  the  male  the 
shoulders  should  be  broader  than  the  hips,  and  the  muscles  are  usually 
more  developed  in  the  male,  hence  the  bones  of  a  male  present  rougher 
and  more  prominent  markings.  In  hard-working  women  the  bones,  how- 
ever, are  much  marked.  The  male  skeleton  is  heavier,  and  as  a  rule,  the 
whole  body  exceeds  in  both  height  and  weight  {see  tables,  pp.  544-5);  the 
pubic  hairs  extend  higher  towards  the  umbilicus  in  the  male  ;  the  distance 
between  the  pubes  and  the  navel  is  shorter  in  males  than  between  the 
navel  and  the  scrobicul us  cordis,  or  pit  of  the  stomach  ;  whilst  the  reverse 
is  the  case  in  females  (Dr.  Handyside).     The  male  has  more  hair  on  the 
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body,  less  or  rather  shorter  on  the  head.  In  the  male  the  pom  urn  Adami 
is  more  developed,  and  the  larynx  larger.  The  average  male  head  is 
larger,  and  the  brain  heavier  than  in  females.  The  blood  is  said  to  be 
richer  in  red  corpuscles.  In  the  female  the  hips  are  broader,  the  thighs 
shorter  and  bigger,  and  the  tuberosities  of  the  ischia  and  the  acetabula  are 
wider  apart.  The  breasts  (particularly  the  true  breasts  or  mammary 
glands)  are  more  developed.  All  these  differences  of  course  relate  to  adult 
males  and  females.  Before  puberty  there  is  far  less  difference  between 
the  general  characters  of  the  sexes,  although  in  the  mass  the  male  usually 
has  the  advantage  of  height,  weight,  etc.,  over  the  female.  Common 
experience  will  show  us  that  the  voice  is  not  a  trustworthy  mode  of  differen- 
tiation. It  is  said  that  "the  female  skull  is  smaller  than  the  male,  more  ovoid, 
more  bulging  at  the  sides,  and  larger  behind  the  foramen  magnum,  the  face 
more  oval,  the  frontal  sinuses  less  strongly  marked,  the  nostrils  more 
delicate,  the  jaws  and  teeth  smaller,  and  the  chin  less  prominent.  The 
chest  of  the  female  is  deeper  than  that  of  the  male  [?],  the  sternum  shorter 
and  more  convex;  the  ensiform  cartilage  thinner  and  ossified  later  in  life; 
the  ribs  smaller,  and  the  cartilages  longer.  The  vertebral  column  is  longer 
and  the  bodies  of  the  vertebra?  are  deeper  in  the  female  than  in  the  male" 
(Dr.  Guy,  loc.  cit,  p.  21).  As  regards  the  clavicles,  scapula?,  and  bones 
of  both  upper  and  lower  extremities,  particularly  the  hands,  those  of  the 
female  are  generally  smaller  and  lighter  than  those  of  the  male.  Excep- 
tions are,  however,  so  numerous  that  we  can  generally  only  be  justified  in 
stating  that  the  bones  are  probably  those  of  a  female,  unless  we  can  examine 
the  pelvis.     We  subjoin  the 

Differential  Characters  of  the  Male  and  Female  Pelvis. 
(Taken  from  Ward's  "  Osteology.") 

The  male  pelvis  presents  a  narrow  deep  excavation  with  small  aper- 
tures. Its  bones  are  thick,  its  muscular  impressions  are  well  marked,  its 
angles  are  abrupt  and  prominent,  and  its  general  appearance  is  that  of  a 
strong  framework,  adapted  to  afford  leverage  to  powerful  muscles. 

Fig.  57. 


Male  pelvis  with  thigh-bones. 


The  female  pelvis  is  not  so  deep  as  that  of  the  male,  but  exceeds  it  con- 
siderably in  the  transverse  and  antero-posterior  dimensions.  Its  cavity  is 
more  capacious,  its  apertures  are  larger,  its  walls  are  less  massive  and 
rough,  its  general  contour  is  less  angular  and  abrupt.  The  alee  of  the  ossa 
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innominata  spread  further  outward  ;  the  anterior  superior  spinous  processes 
are  removed  to  a  greater  distance  from  the  median  line,  as  also  are  the 
tuberosities  of  the  ischia  and  the  acetabula  (whence  the  prominence  of  the 
hip  of  the  female).  The  sacrum  is  wider,  and  less  curved,  and  conse- 
quently the  sacro-vertebral  angle  less  prominent  than  in  the  male.  The 
obturator  or  thyroid  foramen  is  somewhat  triangular  in  form,  and  of  a 
smaller  size  than  in  the  male;  the  ischiatic  spines  project  less  into  the 
pelvic  excavation  ;  the  coccyx  is  more  movable,*  the  symphysis  pubis  not 
so  deep.  The  upper  aperture  is  more  nearly  circular,  and  its  margin 
smoother  and  more  rounded.  The  pubic  arch  is  wider  and  more  curved, 
and  its  rami  are  everted,  so  as  to  present  shelving  surfaces  rather  than 


Fig.  58. 


Female  pelvis. 

angular  edges,  to  any  object  descending  through  the  perineal  strait.  By 
these  several  peculiarities  of  form  and  structure,  the  female  pelvis  is 
adapted  to  permit  the  expansion  of  the  uterus  during  pregnancy,  and  the 
passage  of  the  child  in  parturition.  For  special  tables  of  pelvic  measure- 
ments, both  inside  and  out,  we  must  refer  to  obstetric  manuals.  The 
following  are,  however,  likely  to  be  useful.  They  are  from  Meckel, 
Cloquet,  Burns,  and  Ramsbotham. 

Male.      Female. 


^       <v         ^ 


Between  the  antero-superior  spinous  processes  of  the  ilia, 
Between  the  middle  points  of  the  cristse  of  the  ilia, 
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*  During  the  last  months  of  gestation  the  joints  of  the  female  pelvis  acquire  an 
increased  mobility.  This  change  is  at  first  temporary,  but  after  frequent  child- 
bearing  it  becomes  permanent.  The  coccyx  is  sometimes  anchylosed  to  the  sacrum 
by  bony  union,  before  childbirth,  and  thus  becomes  fractured. 
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Male.     Female. 
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The  general  characters  in  the  two  sexes  will  also  be  seen  from  these 
figures. 

In  the  recent  trial  of  Wainwright  for  the  murder  of  Harriet  Lane,  the 
question  of  personal  identity,  as  regards  the  body  supposed  to  be  that  of 
the  murdered  woman,  turned  chiefly  on  the  medical  evidence  as  to  whether 
the  woman,  whose  body  was  found,  had  ever  had  a  child  or  not.  The 
medical  evidence  was  somewhat  conflicting.  The  linece  albicantes  and 
purplish  cicatrices  found  were  somewhat  indistinct,  and  as  remarked  in 
the  chapter  on  pregnancy,  might  have  been  due  to  other  causes.  Then 
the  question  was  raised,  Is  the  uterus  found  that  of  a  woman  who  has 
had  children  or  not?  The  weight  of  medical  testimony  was  in  the  affirm- 
ative, but  at  a  subsequent  discussion  at  the  Obstetrical  Society,  it  was 
admitted  that  the  question  was  one  of  some  difficulty.  We  must  refer  to 
the  chapter  on  Pregnancy,  and  the  section  headed,  "Has  this  woman  been 
pregnant  or  not?"  for  figures  and  measurements  of  the  uterus.  For 
reports  of  the  medical  evidence  in  Wainwright's  case  see  the  medical 
journals  passim,  and  especially  the  "  British  Medical  Journal,"  December 
11,  1875  (No.  780). 

II.  Age.  Personal  identity  naturally  depends,  in  many  cases,  upon  the 
age  of  the  person  concerned,  or  of  the  body  or  portions  of  a  body  dis- 
covered. It  is  often  a  matter  of  extreme  difficulty  to  fix  the  age  of  living 
persons.  The  arts  of  the  toilet  will  often  render  it  difficult  to  do  more 
than  give  an  approximate  guess.  The  teeth  (see  page  542)  will  often  give 
us  some  idea  of  the  period  of  life.  If  the  hair  have  been  dyed,  it  may,  in 
the  case  of  prisoners,  be  tested  as  mentioned  in  the  chapter  on  hairs.  In 
the  case  of  children  or  young  persons  we  can  generally  guess  the  age 
pretty  fairly  by  means  of  the  teeth,  height,  weight,  and  general  develop- 
ment. It  is,  however,  to  be  noted  that  some  cases  of  congenital  or  heredi- 
tary syphilis  exhibit  a  retarded  puberty,  and  although  their  features  look 
somewhat  old,  yet  the  general  appearance  of  either  sex  at  twenty-two  or 
twenty-five  may  rather  be  that  of  ten  or  twelve  or,  at  the  most,  fifteen  years 
of  age.     Usually  speaking,  it  is  the  middle  periods  of  life  that  give  us  most 
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difficulty.  Hard  work,  mental  anxiety,  and  dissipation  may  make  the 
man  or  woman  of  twenty-five  or  thirty  look  forty  or  fifty;  whilst  the 
absence  of  such  causes  may  make  others  so  "  well  preserved"  as  to  look 
younger  than  their  own  children.  It  is  a  matter  of  common  observation 
that  gray  hairs  are  not  always  a  sign  of  age.  But  after  thirty -five,  besides 
the  "crafty  crowsfeet"  about  the  eyes,  of  which  the  laureate  speaks,  there 
will  be  other  lines  about  the  face,  especially  around  the  mouth*.  The 
features  are  more  set.  The  eyelashes,  eyebrows,  and  other  hairs  of  the 
face  grow  coarser  and  longer.  Hair  often  grows  profusely  in  the  nostrils 
and  ears,  particularly  iu  the  male  sex.  The  thumbs  become  more  pointed, 
the  great  toe  turns  outwards  towards  the  middle  line  of  the  foot.  The 
skin  loses  its  suppleness,  and  becomes  either  dryer  or  more  greasy.  The 
body  either  emaciates  or  becomes  much  stouter.  The  abdomen,  par- 
ticularly in  females,  is  often  pendulous.  The  mammae  either  waste  or 
become  very  large.  Hairs  often  grow  about  the  nipples.  The  arteries 
may  begin  to  grow  cordlike,  or  even  bony  in  hardness.  The  superficial 
ones  are  noticed  to  be  tortuous.  An  " arcus  senilis"  is  noticed  in  the  eye. 
The  figure  begins  to  stoop,  the  teeth  decay,  the  nose  and  chin  approxi- 
mate, and  old  age  creeps  on  in  the  "  lean  and  slippered  pantaloon."  For 
a  full  description  of  these  senile  changes  see  a  "  Practical  Treatise  on  the 
Diseases  and  Infirmities  of  Advanced  Life,"  by  Dr.  Daniel  Maclachlan, 
1863.  Yet  it  is  still  true  in  the  eloquent  words  of  Sir  Walter  Scott 
(quoted  by  Beck)  that : 

"  Danger,  long  travel,  want  and  woe 
Soon  change  the  form  that  best  we  know; 
For  deadly  tear  can  time  outgo, 

And  blanch  at  once  the  hair  : 
Hard  toil  can  roughen  form  and  face, 
And  want  can  quench  the  eye's  bright  grace, 
Nor  does  old  age  a  wrinkle  trace 

More  deeply  than  despair." — Marmion. 

In  cases  in  which  the  remains  of  a  foetus,  child,  or  young  person  are 
found,  we  can  often  fix  the  age  within  a  few  months  or  a  year  or  two,  by 
careful  examination  of  the  points  of  ossification  and  other  signs  of  develop- 
ment. 

Mr.  G.  W.  Callender,  in  his  lectures  at  the  Royal  College  of  Surgeons, 
gives  the  following  measurements  of  the  foetus  at  different  ages : 


Length  of  Foetus 
in  inches. 

.12 

.4 

.5 

.7 

Age  in  weeks. 
3 
6 
7 
8 

Age  in  days. 

7  to  14 

35  to  42 

42  to  49 

49  to  56 

i;?} 

9 

56  to  63 

1.5 

10 

63  to  70 

2.3] 
3. 
3.5 
3.7 

3.8j 

■ 

12  to  16 

84  to  112 

4-    ] 
4.3 

4.7 
6.5 

. 

16  to  20 

112  to  140 

6.7 

7. 

10. 


22  to  24 


154  to  163 
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The  following  table  of  the  development  of  the  foetus  is  drawn  from  a 
Dumber  of  sources.  It  is  sufficient  to  mention  Dr.  W.  Carpenter  and 
Beaunis  and  Bouchard  (quoted   in  Gray's  "  Anatomy."     Edited  by  Mr. 

Holmes)  : 

End  of  second  week. — Formation  of  the  amnion  and  umbilical  vesicle.  Chorda 
dorsalis  and  medullary  groove.     Heart 

Beginning  of  third  week  — The  vitelline  membrane  has  entirely  disappeared. 
Protovertebral  disks.  First  pharyngeal  arch.  Buccal  depression.  Primitive!  cir- 
culation. 

End  of  third  week. — The  allantoic  and  Wolffian  body  appear.  The  amnion  is 
closed.  Cerebral  vesicles.  Primitive  ocular  and  auditory  vesicles.  Coalescence 
of  the  inferior  maxillary  protuberances.  Liver.  Formation  of  the  three  last 
pharyngeal  arches. 

Embryo  of  three,  to  four  weeks,  has  the  form  of  a  serpent;  is  three  to  five  lines  in 
length  ;  its  head  is  indicated  by  a  swelling;  its  caudal  extremity  (in  which  is  seen 
a  white  line,  indicating  the  continuation  of  the  medulla  spinalis)  slender,  and  ter- 
minating in  the  umbilical  cord  ;  the  mouth  indicated  by  a  cleft,  the  eyes  by  two 
black  points  ;  members  begin  to  appear  as  nipple-like  protuberances  ;  liver  occupies 
the  whole  abdomen  ;  the  bladder  is  very  large;  the  chorion  is  villous,  but  its  vil- 
losities  are  still  diffused  over  the  whole  surface 

Fifth  week. — The  primitive  aorta  divides  into  primitive  aorta  and  pulmonary 
artery.  Conduit  of  Miller  and  genital  gland.  Ossification  of  clavicle  and  lower 
jaw.     Cartilage  of  Meckel  (from  which  the  malleus  and  incus  are  ft  rmed). 

Embryo  of  six  weeks  — Its  length  from  7  to  10  lines  ;  weight  from  40  to  75  grains  ; 
face  distinct  from  cranium  ;  apertures  of  nose,  mouth,  eyes,  and  ears  perceptible; 
head  distinct  from  thorax  ;  hands  and  forearms  in  the  middle,  of  the  length,  fingers 
distinct ;  legs  and  feet  situated  near  the  anus  ;  clavicle  and  inferior  maxillary  bone 
present  a  pointof  ossification;  distinct  umbilicus  for  attachment  of  cord,  which, 
at  this  time,  consists  of  the  omphalo-meseraic  vessels,  of  a  portion  of  the  urachus, 
of  a  part  of  the  intestinal  tube,  and  of  the  filaments  which  represent  the  umbilical 
vessels.  The  placenta  begins  to  be  formed  ;  the  chorion  still  separated  from  the 
amnion  ;  the  umbilical  vesicle  very  lar^e.  In  the  sixth  week  the  pharyngeal  clefts 
disappear.  The  vertebral  column,  primitive  cranium,  and  ribs  assume  the  carti- 
laginous condition.  Posterior  roots  of  the  nerves.  Membranes  of  the  nervous 
centres.  Bladder.  Kidneys.  Tongue.  Larynx.  Thyroid  gland.  Germ*  of  teeth. 
Genital  tubercle  and  folds. 

In  the  seventh  week  the  muscles  begin  to  be  perceptible.  Points  of  ossification  of 
the  ribs,  scapula,  shafts  of  humerus,  femur,  tibia,  intermaxillary  bone,  palate, 
upper  jaw  (its  ii r.~t  four  points). 

Embryo  of  two  months  {eight  weeks). — Length  from  16  to  19  lines  ;  weight  150  to 
300  grains  ;  elbows  and  arms  detached  from  the  trunk  ;  heels  and  knees  also  isolated  ; 
rudiments  of  the  nose  and  of  the  lips;  palpebral  circle  beginning  to  show  itself; 
clitoris  or  penis  apparent  ;  anus  marked  by  a  dark  spot ;  rudiments  of  lungs,  spleen, 
and  suprarenal  capsules;  caecum  placed  behind  the  umbilicus;  digestive  canal 
withdrawn  into  the  abdomen;  urachus  visible;  osseous  points  in  the  frontal  bone 
and  in  the  ribs.  Chorion  commencing  to  touch  the  amnion  at  the  point  opposite 
the  insertion  of  the  placenta  ;  placenta  begins  to  assume  its  regular  form  ;  umbili- 
cal vessels  commence  twisting.  In  the  eighth  and  ninth  weeks,  according  to  Beaunis 
and  Bouchard,  there  is  an  appearance  of  interdigital  clefts;  the  capsule  of  the  lens 
and  pupillary  membrane;  completion  of  the  interventricular  and  commencement 
of  the  interauricular  septum.  Salivary  glands ;  the  larynx  begins  to  become  car- 
tilaginous. All  the  vertebral  bodies  are  cartilaginous.  Points  of  ossification  from 
the  ulna,  radius,  fibula,  and  ilium.  The  two  halves  of  the  bony  palate  unite; 
sympathetic  nerve;  corpus  striatum  ;  pericardium  ;  distinction  between  the  ovary 
and  testicle  (?).  Osseous  nuclei  of  vertebral  bodies  and  arches,  vomer,  malar  bone, 
shafts  of   metacarpal  and  metatarsal  bones  and  phalanges  ;  gall-bladder. 

Embryo  if  three  months. — Length  2  to  '2\  inches  ;  Weight  1  to  1£  oz.  troy  =  480 
to  720  grains;  bead  voluminous;  eyelids  in  contact  by  their  free  margin  ;  mem- 
brana  pupillaris  visible  ;  mouth  closed  ;  fingers  completely  separated  ;  inferior  ex- 
tremities of  greater  length  than  rudimentary  tail  ;  clitoris  and  penis  very  long  ; 
thymus  as  well  as  suprarenal  capsules  present ;  caecum  placed  below  the  umbilicus  ; 
cerebrum  5  lines,  cerebellum  4  lines;  medulla  oblongata  \\  lines,  and  medulla  spi- 
nalis |  of  a  line  in  diameter  ;  two  ventricles  of  heart  distinct.  The  decidua  reflexa 
and  uterina  in  contact ;  funis  contains  umbilical  vessels,  and  a  little  of  the  gelatin  of 
"Wharton  ;   placenta  completely  isolated  ;  umbilical  vesicle,  allantois,  and  ompbalo- 
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meseraic  vessels  have  disappeared.  In  the  third  month  the  cartilaginous  arches 
on  the  dorsal  region  of  the  spine  close.  Points  of  ossification  for  the  occipital, 
sphenoid,  os  unguis,  nasal  bones,  squamous  portion  of  temporal,  and  ischium.  Or- 
bital centre  of  superior  maxillary  bone.  Commencement  of  formation  of  maxil- 
lary sinus  ;  pons  Varolii  ;  fissure  of  Sylvius ;  mammary  gland  ;  epiglottis  ;  union  of 
testicle  with  the  canals  of  the  Wolffian  body.     Prostate. 

Foetus  of  four  months. — Length  5  to  6  inches:  weight  2\  to  3  oz.  ;  skin  rosy, 
tolerably  dense;  mouth  ver}'  large  and  open  ;  membrana  pupillaris  very  evident; 
nails  begin  to  appear  ;  genital  organs  and  sex  distinct;  cascum  placed  near  the  right 
kidney;  gall-bladder  appearing;  meconium  in  duodenum;  csecal  valve  visible; 
umbilicus  placed  near  pubis;  ossicles  of  ears  ossified  ;  points  of  ossification  in  su- 
perior part  of  sacrum  and  pubis  ;  membraneforming  at  point  of  insertion  of  placenta 
or  uterus  ;  complete  contact  of  chorion  with  amnion.  [In  the  fourth  month,  "  Cor- 
pus callosurn  ;  membranous  lamina  spinalis  ;  cartilage  of  Eustachian  tube  ;  tympanic 
ring  ;  fat  in  subcutaneous  cellular  tissue  :  tonsils  ;  closure  of  genital  furrow  ;  forma- 
tion of  scrotum  and  prepuce."     B.  and  B  ] 

Foetus  of  five  months. — Length  6  to  7  inches ;  weight  5  to  7  oz.  ;  volume  of  bead 
still  comparatively  great ;  nails  very  distinct;  hair  beginning  to  appear  ;  skin  with- 
out sebaceous  covering;  white  substance  in  cerebellum;  heart  and  kidneys  very 
voluminous  ;  caecum  situated  at  inferior  part  of  right,  kidney  ;  gall-bladder  distinct ; 
germs  of  permanent  teeth  appear  ;  points  of  ossification  in  pubis  and  calcaneum  ; 
meconium  has  a  yellowish-green  tint,  and  occupies  commencement  of  large  intes- 
tine. [In  the  fifth  month,  "  Osseous  nuclei  of  axis  and  odontoid  process ;  lateral  points 
of  first  sacral  vertebra;  median  points  of  second.  Osseous  points  of  lateral  masses 
ofethnoid.  Ossification  of  stapes  and  petrous  bone.  Sudoriferous  glands,  l+lands 
of  Brunner.  Lymphatic  glands.  Commencement  of  limitation  of  uterus  and 
vagina."     B.  and  B.] 

Foetus  of  six  months. — Length  9  to  10  inches  ;  weight  1  lb.  Skin  presents  some 
appearance  of  fibrous  structure;  eyelids  still  agglutinated,  and  membrana  pupil- 
laris remains  ;  sacculi  begin  to  appear  in  the  colon  ;  funis  inserted  a  little  above 
pubis  ;  face  of  a  purplish- red  ;  hair  white  or  silvery  ;  sebaceous  covering  (vernix 
caseosa)  begins  to  present  itself  ;  meconium  in  large  intestine  ;  liver  dark  red  ;  gall- 
bladder contains  serous  fluid,  destitute  of  bitterness  ;  testes  near  kidneys  ;  points  of 
ossification  in  four  divisions  of  sternum;  middle  point  at  lower  end  of  sternum. 
[In  the  sixth  month.  "Points  of  ossification  for  anterior  root  of  transverse  process 
of  seventh  cervical  vertebra  ;  lateral  points  of  second  sacral  vertebra  ;  median  points 
of  third  ;  the  sacro-vertebral  angle  forms.  Osseous  points  of  the  manubrium  sterni 
and  of  os  calcis.  The  cerebral  hemisphere  covers  the  cerebellum.  Papillae  of  the 
skin.  The  free  border  of  the  nail  projects  from  the  corium  of  the  dermis.  Peyer's 
patches.     The  walls  of  the  uterus  thicken."     B.  and  B.] 

Foetus  of  seven  months.— length  from  13  to  15  inches;  weight  3  to  4  lb.  ;  skin 
rosy,  thick  and  fibrous  ;  sebaceous  covering  appears ;  nails  do  not  yet  reach  extremi- 
ties of  fingers;  eyelids  no  longer  adherent;  membrana  pupillaris  disappearing;  a 
point  of  ossification  in  the  astragalus  ;  meconium  occupies  nearly  whole  of  large  in- 
testine ;  valvules  conniventes  appearing;  caecum  in  right  iliac  fossa;  left  lobe  of 
liver  nearly  as  large  as  right;  gall-bladder  contains  bile;  brain  firmer;  testicles 
farther  off  kidneys  ;  middle  point  ata  little  below  end  of  sternum.  [In  the  seventh 
month..  "  Additional  osseous  points  of  first  sacral  vertebra  ;  lateral  points  of  third, 
median  ditto  of  fourth.  Pirst  osseous  point  of  body  of  sternum  ;  Meckel's  carti- 
lage disappears;  cerebral  convolutions:  island  of  Keil ;  tubercula  quadrigemina. 
Testicle  passes  into  vaginal  process  of  peritoneum."      B.  and  B.] 

Foetus  of  eight  months. — Length  14  to  16  inches;  weight  4  or  5  lbs.  Vernix 
caseosa  all  over  skin ;  nails  reach  extremities  of  fingers  ;  membrana  pupillaris  be- 
comes invisible  during  this  month  ;  a  point  of  ossification  in  last  vertebra  of  sa- 
crum ;  no  centre  of  ossification  yet  in  cartilage  of  inferior  extremity  of  femur  ; 
convolutions  began  to  appear  in  brain;  testicles  descend  into  internal  ring;  the 
middle  point  is  nearer  the  umbilicus  than  the  sternum.  Additional  points  for  the 
second  sacral  vertebra,  and  lateral  points  for  the  fifth. 

Foetus  of  nine  months  (full  term). — Length  from  17  to  21  inches  ;  weight  from  5 
to  9  lbs. ;  the  average  probably  about  6^  lbs.  ;  head  more  or  less  covered  with  hair 
of  from  9  to  12  lines  in  length;  skin,  especially  at  heads  of  joints,  still  covered 
with  sebaceous  matter  ;  membrana  pupillaris  gone  ;  external  auditory  meatus  still 
cartilaginous;  four  portions  of  occipital  bone  still  remain  distinct  ;  os  hyoides  not 
ossified  yet;  point  of  ossification  in  the  centre  of  cartilage  at  lower  extremity  of 
femur  ;  white  and  gray  matter  of  brain  become  distinct ;  liver  reaches  umbilicus  ; 
the  testes  have  passed  the  inguinal  ring,  and  are  often  found  in  the  scrotum  ;  me- 
conium in  rectum  or  at  least  sigmoid  flexure;  the  middle   point  of  the  body  at 
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umbilicus  or  a  little  below  it.  [In  the  ninth  month.  "  Additional  points  for  the 
third  sacral  vertebra;  lateral  points  for  the  fifth.  Osseous  point  for  the  middle 
turbinated  hone  ;  for  body  and  great  cornu  of  the  hyoid  ;  for  the  second  and  third 
pieces  of  the  body  of  the  sternum  ;  ossification  of  the  bony  lamina  spiralis  and 
axis  of  the  cochlea.     Opening  of  the  eyelids."     B.  and  B] 

Exceptions  occur  to  most  of  the  facts  in  the  tables,  as  we  shall  have  to 
mention  in  the  chapter  on  Infanticide.  These  exceptions  will  usually  be 
found  to  consist  in  backwardness  of  development. 

Points  of  Ossification — Wormian  and  Sesamoid  Bones. 

Great  stress  is  justly  laid  upon  the  points  of  ossification  in  the  cartilage 
of  different  bones,  and  upon  the  period  at  which  this  process  is  completed. 
For  minute  details  reference  must  be  made  to  special  works  and  papers  on 
Anatomy  and  Osteology,  and  the  development  of  the  foetus.     Amongst 
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the  former  Hyrtl,  Cloquet,  and  Quain  and  Sharpey,  may  be  mentioned. 
The  latter  are  too  numerous  to  particularize.  In  addition  to  the  facts 
mentioned  in  the  table,  the  following  facts  regarding  ossification  are  men- 
tioned by  Dr.  Taylor  as  deserving  special  mention  [toe.  cit.,  p.  148,  vol.  i). 
At  one  year  of  age,  ossification  begins  in  the  lower  extremities  of  the 
humerus  and  ulna,  in  the  heads  of  the  femur  and  humerus,  and  in  the  upper 
cartilage  of  the  tibia  ;  at  one  and  a  half  years  the  anterior  fontanelle  should 
be  closed;  at  two  years,  ossification  takes  place  in  the  lower  cartilage  of  the  ra- 
dius, and  in  the  tibia  and  fibula;  at  two  and  a  half  years,  in  the  greater  tuber- 
osity of  the  head  of  the  humerus,  in  the  patella,  and  in  the  lower  ends  of  the 
four  last  metacarpal  bones  ;  at  three  years  in  the  trochanters  ;  at  four  years  in 
the  second  and  third  cuneiform  bones  of  the  tarsus  ;  at  four  and  a  half  years 
in  the  small  tuberosity  of  the  head  of  the  humerus,  and  the  upper  cartilage 
of  the  fibula ;  at  six  years  the  descending  ramus  of  the  pubis  meets  the 
ascending  ramus  of  the  ischium  ;  at  from  eight  to  nine  years  the  upper  car- 
tilage of  the  radius  becomes  ossified  ;  at  nine  years  the  ilium,  ischium,  and 
pubis  meet  in  the  cotyloid  cavity  (acetabulum)  to  form  the  pelvis;  at  ten 
years  ossification  begins  in  the  cartilaginous  end  of  the  olecranon  ;  at 
twelve  years  in  the  pisiform  bone  of  the  carpus  ;  at  thirteen,  the  three  por- 
tions of  the  os  innominata  (ilium,  ischium,  and  pubis),  though  nearly 
united,  can  be  separated;  the  neck  of  the  femur  is  ossified;  at  fourteen, 
or  about  puberty,  there  are  added  some  fourteen  additional  centres  to  the 
sacrum ;  at  fifteen  years,  the  coracoid  process  is  united  to  the  scapula ; 
and  between  fifteen  and  sixteen  the  olecranon  to  the  ulna.     From  eighteen 
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to  twenty  years  the  epiphysis  at  the  upper  end  of  the  thigh-bone  is  joined 
to  the  body  of  the  thigh-bone  ;  as  well  as  those  belonging  to  the  metacar- 
pus, metatarsus,  and  phalanges.  At  twenty  the  upper  and  lower  epiphyses 
of  the  fibula,  as  well  as  the  lower  epiphysis  of  the  femur,  are  respectively 
united  to  the  bones.  At  twenty-five  years  the  epiphysis  of  the  sternal  end 
of  the  clavicle,  aud  of  the  crista  ilii  are  united  to  the  bones.  The  epiphy- 
ses of  the  bodies  of  the  vertebrae  are  sometimes  not  consolidated   until 

Fig.  60. 


thirty  years  of  age.  If  all  the  epiphyses  are  united  to  their  bones,  if  the 
bones  are  solid,  and  well  marked  as  to  muscles  and  foramina,  if  the  jaws 
show  the  wisdom  teeth,  we  may  conclude  the  individual  to  be  of  adult  age. 
The  lower  jaw  undergoes  remarkable  changes  with  advancing  age,,  which 
can  best  be  understood  by  the  figures,  for  which  we  are  indebted  to 
Tomes's  Dental  Surgery,  Figs.  59,  60,  61. 

The  neck  of  the  femur  before  puberty  is  directed  obliquely,  so  as  to 
form  a  gentle  curve  from  the  axis  of  the  shaft.  In  the  adult  male  it  forms 
an  obtuse  angle  with  the  shaft,  being  directed  upwards,  inwards,  and  a 
little  forwards.  In  the  female  it  approaches  more  nearly  a  right  angle- 
Occasionally  in  very  old  subjects,  and  more  especially  in  those  greatly 
debilitated,  its  direction  becomes  horizontal,  so  that  the  head  sinks  below 
the  level  of  the  trochanter,  and  its  length  diminishes  to  such  a  degree  that 
the  head  becomes  almost  continuous  with  the  shaft. 

The  two  halves  of  the  frontal  bone  are  sometimes,  although  very  rarely, 
separate  all  through  life.  The  second  and  third  pieces  of  the  sternum  are 
rarely  joined  until  the  thirty-fifth  or  fortieth  years — the  first  and  second 
rarely  till  very  advanced  life. 

The  cartilages  of  the  ribs  generally  ossify  quite  late  in  life.  Dr.  Hum- 
phrey regards  this  as  rather  a  sign  of  disease  than  of  age — in  the  first  car- 
tilage most  often,  more  frequently  in  men,  and  at  an  earlier  period  of  life 
than  in  women.  It  has  previously  been  said  that  old  bones  have  more 
mineral  (earthy)  matter  than  youug  ones,  and  are  generally  lighter  from 
the  medullary  canals  being  larger. 

The  sutures  of  the  skull  become  very  firmly  ossified,  and  numerous  small 
bones  (called  Ossa  Wormiana,  or  Wormian  bones)  are  found  in  them..  In 
active  persons  numerous  small  bones  (sesamoid  bones)  are  formed  in.  the 
tendons  of  the  muscles.  These  are  said  to  be  more  common  and  more 
numerous  in  the  male  than  in  the  female.  There  are  two  principal  kinds  : 
(1)  those  which  glide  over  the  articular  surfaces  of  joints  ;  and  (2.)  those 
which  ply  over  the  cartilaginous  facets  found  on  the  surfaces  of  certain 
bones.  The  patella,  two  in  the  tendons  of  the  flexor  brevis  pollicis  pedis 
et  manus,  others  in  the  other  toes,  rarely  in  the  other  fingers ;  those  of  the 
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peroueus  longus,  tibialis  anticus,  and  t.  posticus-;  outer  head  of  gastroc- 
nemius, psoas  and  iliacus,  biceps  cubiti,  gluteus  maximus,  tendons  about 
ankle-joint,  etc.,  are  examples  of  these. 

In  rheumatoid  arthritis  (a  disease  very  common  in,  though  not  confined 
to,  advanced  life),  the  bones  may  be  heavier,  because  they  consist,  of  a 
dense  porcellaneous  tissue.  Old  bones  are  yellower,  and  more  brittle  than 
younger  ones.     The  Haversian  systems  are  less  perfectly  formed.     Dr. 


Taylor  cautions  us  (loc.  cit.,  p.  149"),  against  being  too  dogmatic  as  to  the 
age  of  a  skeleton.  He  says  that  in  1851  portions  of  a  mutilated  body  were 
found  in  Norwich,  and  the  medical  evidence  was  that  the  bones,  etc., 
belonged  to  a  young  adult  female  between  sixteen  and  twenty-six  years  of 
age.  Eighteen  years  after  a  man  named  Sheward  confessed  that  these 
remains  were  those  of  his  wife,  whom  he  had  murdered  (Norwich  Lent 
Assizes,  1869,  Reg.  v.  Sheward).  It  appeared,  however,  that  the  woman 
was  in  her  fifty-fourth  year.  Moral. — Be  satisfied  with  stating  what  you 
know — as  in  this  case,  that  the  woman  was  an  adult,  and  do  not  guess  at 
what  you  do  not  know,  viz.,  the  exact  age. 

Medico-legal  aspects  of  Age — Minority  and  Majority. 

In  law  any  one  under  twenty-one  years  of  age  is  an  infant  or  minor. 
Before  that  age  he  cannot  alienate  his  lands,  goods,  or  chattels  by  deed 
or  will.  He  canuot  be  called  upon  to  serve  on  a  jury  before  this  age.  At 
fourteen  years,  however,  a  male  is  considered  to  have  arrived  at  years  of 
discretion.  By  the  "  Royal  Marriage  Act,"  passed  in  the  reign  of  King 
George  III,  the  descendants  of  King  George  II  were  prohibited  from 
marriage  before  the  age  of  twenty-five,  without  the  consent  of  the  king  in 
council.  Eighteen  years  of  age  is,  however,  fixed  as  the  majority  of  princes 
and  princesses  for  other  purposes.  This  gave  rise  to  many  jocular  remarks 
at  the  time.  The  age  of  twenty-one  is  generally  adopted  in  Europe  for 
majority,  though  in  particular  countries  and  at  special  times  other  ages 
(eighteen  and  twenty-five)  have  been  and  are  customary.  The  law  has 
fixed  no  age  for  competency  as  a  witness.  Hence  in  trials  for  rape  or 
murder,  the  evidence  of  very  young  children  is  often,  and  we  think  properly 
taken.  The  custom  of  the  courts  is  to  ascertain  that  such  witnesses  know 
the  nature  of  a  lie  and  the  importance  of  truth,  and  are  acquainted  with 
the  rudiments  of  natural  and  revealed  religion.  Nearly  all  the  judges 
(notably,  Justices  Earle  and  Keating)  have  held  that  up  to  the  age  of  seven 
years,  the  law  presumes  that  a  child  cannot  distinguish  right  from  wrong,  so 
as  to  be"  capable  of  crime;  and  evidence  is  inadmissible  to  show  that  such  a 
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child  possesses  this  capacity.  In  Whitly  v.  Hodgson  (May,  1863,  before 
Mr.  Justice  Keating),  a  boy  under  six  years  of  age  was  held  to  be  doli 
incapax,  incapable  of  crime. 

In  July,  1784,  William  Horton,  aged  eleven  years,  was  indicted  for 
feloniously  stealing  sundry  articles.  In  the  charge  to  the  jury  the  judges 
said,  "The  law  fixes  no  particular  time  for  the  age  of  discretion  as  to  the 
criminality  of  the  party;  and  under  particular  circumstances  courts  have 
gone  very  far  in  adjudging  children  of  very  tender  years  to  be  capable  of 
committing  capital  offences,  even  so  young  as  the  age  of  eight  years  (John 
Hudson,  'going  nine,'  tried  in  December,  1783,  was  found  guilty  of  felony, 
for  stealing  property  of  the  value  of  22s.,  and  transported  for  seven  years). 
In  all  cases,  the  question  is,  whether  the  jury  are  satisfied  that  the  child, 
of  whatever  age,  has  sufficient  knowedge  and  discretion  to  understand  that 
he  is  doing  a  criminal  act,  for  if  he  has,  he  is  answerable  to  the  law  for 
the  consequences;  and  whatever  the  feelings  of  courts  and  juries  may  be 
on  such  occasions,  it  would  be  highly  detrimental  to  the  public  if  any  age 
was  exempt,  because  people  of  full  years  would  employ  children  to  commit 
crimes  of  almost  every  description."  ("Select  Criminal  Trials,"  1803,  vol. 
i.)  This  boy,  whose  age  was  between  seven  and  fourteen,  was  acquitted. 
If  "a  malicious  intent"  can  be  proved,  iu  other  words,  a  guilty  knowledge 
of  the  nature  of  the  act,  the  law  supposes  that  malitia  supplet  cetatem.  A 
child  under  fourteen  indicted  for  murder  or  arson  must  therefore  be  shown 
to  be  conscious  of  the  nature  of  the  act.  In  the  case  of  Beg.  v.  Vamplew 
(Lincoln  Summer  Assizes,  1862),  Dr.  Taylor  gave  evidence,  and  a  girl 
under  fourteen  years  of  age  was  convicted  of  poisoning  by  strychnia.  It 
is  to  be  feared  that  children  were  sometimes  hanged  in  the  good  old  times 
for  acts  of  which  they  only  partially  comprehended  the  rneauing.  Under 
fourteen  a  male  infant  is  not  supposed  to  be  capable  of  rape,  or  even  of  a 
criminal  assault  in  the  first  degree,  but  he  may  be  convicted  as  a  principal 
in  the  second  degree.  The  patient,  if  above  fourteen,  may  be  convicted 
of  unnatural  crimes,  although  the  agent  be  under  fourteen.  Under  ten 
years  of  age,  a  female  is  presumed  to  be  incapable  of  consenting  to  sexual 
intercourse  (Taylor,  loc.  cit.,  and  "Taylor  on  Evidence,"  vol.  i).  Full  age 
is  reckoned  on  the  first  instant  of  the  day  before  the  twenty-first  anniversary 
of  his  birthday,  although  forty-seven  hours  fifty-nine  minutes  short  of  the 
complete  number  of  days,  counting  by  hours.  This  mode  of  reckoning  is 
applicable  to  all  ages.  Some  curious  cases  are  given  by  Dr.  Taylor  bearing 
on  this  point. 

N.B. — When  you  attend  a  labor,  always  note  carefully  the  exact 
minute  at  which  the  child  is  born,  as  this  rule  regulates  the  succession  to 
estates.  Note  it  at  the  time  !  By  1  Vic,  c.  26,  no  will  is  valid,  if  the 
maker  be  under  the  age  of  twenty-one  years.  A  male  at  fourteen  can 
consent  or  refuse  to  marry.  A  female  may  be  betrothed,  or  given  in  mar- 
riage, at  seven!  at  nine  (Henry  III,  c.  20)  she  is  entitled  to  dower;  at 
twelve  is  at  years  of  maturity  !  so  as  to  consent  or  not  to  the  marriage  con- 
tract. But  the  law  requires  the  consent  also  of  the  nearest  of  kin.  As 
regards  crime,  the  same  rule  is  followed  as  with  males.  At  twenty-one 
years  of  age,  both  male  and  female  can  contract  marriages,  and  fulfil  all 
legal  and  civil  rights  and  duties  without  consent  of  either  parents  or 
guardians  (although  certain  trusts  may  limit  powers).  But  marriages  con- 
tracted by  minors  have  been  held  valid,  even  against  the  parents'  or  guar- 
dians' consent.  Age,  in  nearly  all  the  cases  we  have  named,  must  be 
proved  whenever  possible,  by  documents,  not  by  medical  evidence. 
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HEIGHT  IN  KELATION  TO  PERSONAL  IDENTITY. 

Stature  of  Skeletons. 

The  average  height  for  males  in  England,  brought  up  under  favorable 
circumstances,  is  said  to  be  5  feet  9f  inches,  for  females  5  feet  2  inches. 
According  to  Dr.  Sieveking,  the  weight  should  be  in  the  following  pro- 
portion : 

Model  Heights  and   Weights. 

the  Weight  should  he 
8  stone  4  lbs. 
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It  is  a  familiar  fact  that  we  are  all  a  trifle  taller  in  the  morning  than  in 
the  eveuing.  These  statistics,  and  those  at  page  544,  under  the  heading 
of  the  Normal  Man,  help  us,  however,  but  little  in  the  determination  of 
personal  identity.  The  practical  question  usually  is,  given  the  length  of 
one  or  two  bones,  or  of  the  limbs,  to  determine  the  height  of  the  entire 
skeleton  or  body.  One  or  two  general  laws  of  proportion  are  more  curious 
than  actually  useful.  One  of  these  is,  that  the  height  of  the  body  is  about 
the  same  length  as  from  the  tip  of  the  second  finger  of  one  hand  to  the  tip 
of  the  second  finger  of  the  other  hand,  when  both  arms  are  extended  hori- 
zontally, to  their  utmost.  In  other  words,  if  a  line  be  drawn  parallel  with 
the  base,  or  ground  line,  but  passing  across  the  summit  of  the  head,  and 
perpendiculars  are  let  fall  touching  the  tips  of  the  fingers  when  the  arms 
are  extended  to  their  utmost  horizontally,  the  figure  described  is  as  nearly 
as  possible  a  square.  If  the  legs  be  then  extended  so  as  to  form  an  equi- 
lateral triangle  with  the  base  line  and  the  arms  raised  till  the  tips  of  the 
fingers  are  in  a  line  with  the  top  of  the  head,  and  in  this  position  a  circle 
be  drawn  from  the  umbilicus  as  a  centre,  the  whole  body  will  be  included 
within  this  circle  (Ward's  "Osteology"). 

Quetelet  has  noticed  that  the  height  of  the  ear  is  just  half  the  distance 
from  its  opening  to  the  top  of  the  head ;  that  the  eye  is  to  the  mouth  in 
the  proportion  of  two  to  three;  and  that  the  length  of  the  eye  is  measured 
five  times  in  the  temporal  diameter  of  the  head,  and  seven  times  in  its 
antero-posterior  diameter.  The  common  rules:  "  Thrice  round  your  thumb's 
once  round  your  wrist;  thrice  round  the  wrist's  twice  round  the  neck; 
thrice  round  the  neck's  once  round  the  waist,  etc.,"  are  not  far  from  the 
truth.  Other  curious  proportions  will  be  found  in  R.  D.  Hay,  "  On  the 
Proportions  of  the  Human  Figure."  The  proportions  of  the  nose  being 
one-third  of  the  face,  and  the  head  one-eighth  of  the  total  height,  are  now 
pretty  generally  adopted  by  artists,  and  will  be  found  in  the  best  Greek 
and  modern  statues.  Of  late,  Millais  and  some  other  paiuters  have  given 
us  figures,  especially  of  females,  whose  lengths  are  out  of  all  proportion  to 
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the  rest  of  their  bodies.  Amidst  the  mass  of  materials  from  which  to 
select,  the  following  seem  to  us  deserving  of  tabulation.  The  first  table  is 
from  M.  Sue,  in  the  "Memoires  de  l'Academie  Royale  des  Sciences,"  1755, 
torn,  ii,  p.  574. 


Age. 

Total  length. 

Trunk. 

Upper 
Extremities. 

Lower 
Extremities. 

Fcetus  of  6  ) 

16  lines. 

1  inch. 

5  lines. 

4  lines. 

weeks,      \ 

V/,  niunths, 

2  inches  3  lines. 

1  inch  8  lines. 

9  lines. 

7  lines. 

3 

3  inches. 

2  inches  1  line. 

13  lines. 

11  lines. 

4            " 

4  inches  4}4  lines. 

2  inches  11  lines. 

1  incli  9  lines. 

1  inch  5J4  lines. 

5            " 

6]4  inches. 

4  inches  4  lines. 

2  inches  6  lines. 

2  inches  2  lines. 

6            " 

9  inches 

5  inches  8  lines. 

3  inches  7  lines. 

3  inches  4  lines. 

7 

1  foot  some  lines. 

6  inches  5K  lines. 

5  inches  10  lines. 

5  inches  9  lines. 

8           " 

14  inches  9  lines. 

8  inches  'i}Z  lines. 

6  inches  8  lines. 

6  inches  6  lines. 

9 

18  inches. 

10  inches. 

8  inches. 

8  inches. 

1  year, 

22V£  inches. 

13  inches  6  lines. 

9  inches. 

9  inches. 

3  years, 

f  2   feet  9  inches  ) 
{      some  lines.       \ 

19  inches. 

14  inches. 

J 14  inches  some 
1      lines. 

10    " 

3  feet  8K  inches. 

2  feet. 

19  inches. 

20  inches  6  lines. 

14    " 

4  feet  7  inches. 

2  feet  4  inches. 

24  inches  6  lines. 

27  inches. 

25     " 

5  feet  4  inches. 

2  feet  8  inches. 

30  inches. 

32  inches. 

At  page  155  of  Dr.  Taylor's  work,  another  table  is  given  from  M.  Sue, 
in  which  the  measurements  are  apparently  somewhat  greater;  24  to  27 
inches  for  one  year,  3  feet  for  3  years,  4' feet  from  10  to  12  years,  4  to  5 
feet  for  14  to  16  years,  and  5  feet  to  5?  feet  for  20  to  25  years.  The  dis- 
crepancy, however,  appears  greater  than  it  really  is,  the  measurements  in 
the  first  table  being  in  old  Paris  feet,  inches,  and  lines,  of  which  12  lines 
make  1  pouce  or  inch  =  1.066  English  inch,  and  12  pouces  1  pied  de 
roi  =  12.79  English  inches,  or  roughly  12|  inches. 


Measurement  of  Skeletons  (in  inches). — Dr.  Humphry,   "  Human  Skeleton.' 


[5> 

"A 

o 

'o 
R. 

CO 

■5 
ii 

a 
"a. 

o 

a 
3 

4) 

J3  3 

go 

5 

£ 

-  3 
W 

3 

a 

-a 

3 
cS 

5 

5 

S 
H 

o 
o 

Pelvis. 

a;  o 

£2 

o  o 

European  (ave- 
rage of  25),    . 

Negro  (average 
of  25),     .    .     . 

Bosjesman 

(average  of  3), 
Idiot  (in  Berlin 

Museum),  .     . 

65  j 

"{ 

54 
57 
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pubis. 

1  inch  below 
symphysis. 

Symphysis. 

22.2 

19.3 

17. 
19.5 

20.5 

19.8 

19.6 
13.5 

12.7 

12.1 

10.8 
12. 

9.2 

9.4 

8.3 

8.8 

7.3 

7.7 

6. 

7. 

17.88 
17. 

15. 

16. 

14.4 

14.4 

12.9 
12.5 

10.6 

11.11 
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8.5 

5.2 

4.6 

4.4 
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4.3 

4.1 

3.5 
3.8 

The  next  three  tables  are  also  taken  from  Dr.  Humphry. 
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The  same,  reduced  to  a  scale  of  100. 
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European,    .    . 

100  00 

34.15 

31.54 

19  54 

14.15 

11.23 

27  51 

22.15 

16.03 

Negro,      .    .    . 

100.00 

31.13 

31.94 
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15.16 
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27.40 

23.23 

17  90 
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Bosj  sinaii,  .     . 

100.00 

31.48 

36.29 

20. 
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13.78 

8  15 
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100.00 

34.21 

23.68 

21.05 

15.43 

12.28 

28.07 

21.92 

14.96 

8.9 1 

6.06 

O'Bvrneat 8  ft. 

2  inches,  .    . 

100.00 

30.61 

23.98 

17.35 

13.26 

10.41 

24.69 

21.43 

12.75 

6.94 

6.33 

Irish  Giant  8 ft. 

6  inches,  .     . 

100.00 

33.04 

33.83 

16.86 

13.23 

10.1 

24.70 

20.90 

11.57 

8.33 

4.45 

Sicilian  female 

at  ID  v ears,  20 

inches, .    .    . 

loo.oo 
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70. 
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17.50 

14. 

7. 

7.5 

Be-be  at  23  (or 

N.Perry),  3  ft. 

100.00 

22.23 

13.6 

26.39 

19.45 

8.6 

6.67 

Measurements  at  different  ages  {in  inches). — Dr.  Humphry. 
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Average  measurement. at  different  ages,  reduced  to  a  scale  of  100. 
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30.74 

35.70 
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13.70 

10.55 

27.40 
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7.03 
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18  to  19, 

100.00 

30.83 

33.00 

19.00 

1433 

11.11 

26.33 
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13.83 

7.83 
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Adult,   . 

100.00 

34.15 

31.54 

19.54 

14.15 

11.23 

27.51 

22.15 

16.03 
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6.61 

Orfila's  measurements  show  remarkable  differences.     Dr.  Guy  (Joe.  cit., 
p.  11-13)  has  criticized  them  somewhat  severely.   They  are,  however,  often 
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quoted,  and  we  reproduce  them,  to  show  that  it  will  not  do,  to  be  too  dog- 
matic on  such  points.  The  measurements  are  given  in  inches,  and  frac- 
tions of  an  inch. 

Orfila's  First  Table. 

Stature  of  the  skeleton  calculated  from  the  cylindrical  bones : 


Length  of  bone. 

Stature. 

Humerus  (19   obs.), 

Inches. 

Max. 
68.1 

Min. 

Diff. 

14.5 

64.5 

3.6 

Ulna             14     " 

10.66 

70.8 

65.66 

5.14 

Femur         12    " 

17.75 

6b.66 

64.5 

5.16 

Tibia            11    " 

14.21 

69.66 

64.5 

5.16 

Oi'filn's  Second  Table. 


Length  of  bone: 

Stature. 

Humerus  (6  obs.), 
Ulna           7    " 
Femur        7     " 
Tibia          7    " 

Inches. 

Max. 

Min. 

Diff. 

13. 

10.66 

18.1 

15. 

73.25 
73.25 

72. 
70.5 

69.75 
65. 
67. 
65. 

3.50 
8.25 
5. 
5.5 

Dr.  Guy  gives  the  following  table  of  averages  from  the  measurement 
of  forty-four  male  and  seven  female  subjects.  (In  inches  and  parts  of 
inches) : 
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Dr.  Taylor  gives  the  following  measurements  of  three  adult  male  skele- 
tons, two  being  average  heights,  and  one  No.  3,  above  the  average ;  and 
two  females — one  an  adult,  the  other  an  old  woman  : 
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He  also  gives  the  following  as  the  measurements  of  bones  of  the  arm  of 
a  well-formed  soldier  whose  stature  was  about  six  feet. 

Total  length  of  arm  29.5  inches 
29.5  X  2  =  59  " 

Clavicles  ==  12  " 

Sternum  (width)         1^  " 

Humerus,  12^  inches;  radius,  9^  inches;  ulna,  10^  inches;  clavicle,  6 
inches;  hand  from  wrist,  7f  inches  ;  and  the  following  measurements  of 
detached  bones  used  for  demonstration  :  (Male)  Femur,  18  inches  ;  tibia, 
loi  inches;  fibula,  15  inches;  humerus,  12 J  inches;  ulna,  101  inches; 
radius,  9i  inches.     We  quote  from  the  same  authority  the  following: 
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The  subjoined  table  of  measurements  is  taken  from  Barthes  and  Rilliet's 
well-known  book  on  the  diseases  of  infants.  It  is  founded  on  measure- 
ments of  thirty -seven  well-nourished  and  well-grown  children: 


Height 

Length  of  sternum, 

Length  of  dorsal  veriebrm,    ..... 

Space  between  the  coracoid  processes, 

Round  thorax  under  armpits  during  inspira- ) 

tion  whilst  seated, f 

Round   thorax  under  nipples  during  inspira-  j 

tion, j 


3%  to  5  years. 


Inches. 
32.8  to  38 
4.4  to  5.2 
5.6  to  8.8 
5.2  to  6.8 


22  to  25 


6  to  10  years. 


Inches. 

38  to  50.8 
4.8  to  6 
7.2  to  10.4 
6  to  8 

22.4  to  26.£ 
22.4  to  26.5 


11  to  15  years. 


Inches. 
50  U<  52.8 
5  to  7.2 
9.2  to  11.6 
7.6  to  10.8 

27.6  to  35.2 


Although  referring  to  the  living,  some  of  the  details  are  applicable  to 
dead  bodies  and  to  skeletons. 

In  calculating  the  stature  from  a  skeleton,  it  is  usual  to  arid  from  £  an 
inch  to  1?  inch  for  the  soft  parts.  Some  additional  proportions  are  given 
by  M.  de  S.  Luca  ("  Cosmos,"  Oct.  2,  1863,  p.  386),  which  we  take  from 
Dr.  Taylor  (loc.  cit.,  p.  156).  He  takes  the  average  male  height  for  the 
adult  to  be  63  inches,  or  160  centimetres;  of  an  adult  woman,  ^th  less, 
or  about  5  feet.  Of  this  the  head  =  £th,  divided  into  two  equal  parts 
immediately  below  the  eyes,  the  nostrils  being  midway  between  eyes  and 
chin.  In  a  vertical  section  of  the  body  the  pubis  is  a  central  point  between 
the  two  extremities.  When  the  arms  are  raised  vertically  above  the  head, 
the  navel,  which  is  1  metre  (39.37  inches)  from  the  sole  of  the  foot,  then 
becomes  the  centre  of  the  length.  He  divides  the  arm  into  five  parts,  of 
which  the  hand  is  one,  the  forearm  and  arm  being  two  each.  Multiply- 
ing the  length  of  the  hand  by  five  we  get  the  length  of  the  arm  (say  5.22 
by  5  =  26.10).  The  carpal  and  metacarpal  bones  represent  half  of  the 
length  of  the  hand.     The  first  phalanx  of  the  middle  finger  =  |th  of 
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hand  ;  its  last  two  phalanges  are  together  exactly  the  length  of  the  first. 
The  last  phalanx  is  just  halved  by  the  nail.  The  sole  of  the  foot  is  one- 
third  longer  than  the  palm  of  the  hand,  but  the  back  of  the  foot,  or  instep, 
is  of  the  same  length. 

The  centre  of  gravity  of  the  human  body  (according  to  Weber)  in  the 
erect  and  horizontal  positions,  is  only  a  fraction  of  an  inch  above  the  prom- 
ontory of  the  sacrum,  so  that  in  fact  it  traverses  the  lumbo-sacral  artic- 
ulation.* 

Identity  from  Race. 

The  chief  differences  in  the  skeletons  of  men  of  different  races  will  be 
found  in  the  skull.     The  figures  in  the  text  (taken  from  Dr.  Carpenter) 


Skull  of  Negro — Profile. 


Skull  of  Negro — Base. 


show  the  skull  (profile  and  base)  of  a  negro;  in   the  profile  the  progna- 
thous jaws  are  clearly  seen  ;  the  pyramidal  skull  of  an  Esquimaux  (front 


Fig.  65. 


Pyramidal  Skull  of  Esquimaux — Front  View. 


Esquimaux — Base  of  Skull. 


and  basal  views),  and  the  oval  skull  of  a  European  (Indo-European  or 
Caucasian).     In  Mongolians  the  malar  bones  are  very  prominent.     In  the 

*  Dr.  Taylor  states  the  weight  of  a  perfect  male  skeleton  at  10  lbs.  6  oz>.,  and 
that  of  a  female  at  8  lbs.  13  ozs.  ;  both  were  oompletly  dry.  He  gives  the  specific 
gravity  of  human  bone  at  2.01  as  compared  with  water. 
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negro,  besides  the  characters  of  the  skull,  the  feet  are  very  wide  and  flat, 
and  the  os  calcis  remarkable  for  its  backward  projection.  For  the  general 
characters  of  the  different  races  of  mankind,  we  must  refer — (1)  for  a 
brief  account,  to  Dr.  Carpenter's  "Principles  of  Human  Physiology,"  ch. 
xix,  p.  925  of  7th  edition,  and  to  the  article  Ethnology,  and  the  plates  in 
"The  Popular  Cyclopaedia  ;  "  (2)  to  Dr.  Prichard's  "Physical  History  of 
Mankind,"  5  vols.,  1849,  and  "Natural  History  of  Man "  (1843);  (3) 
and  to  the  Transactions  of  the  Ethnological  and  Geographical  Societies. 


European— oval  skull. 


Cloquet,  Cruveilhier,  and  some  other  anatomists  have  stated  that  the 
capacity  of  the  skull  is  about  the  same  in  different  races.  Tiedemann, 
Ward,  and  later  writers  have  (after  experiment)  come  to  very  different 
conclusions.     Thus  Ward  gives  the  following  table  {loc.  cit.  p.  61). 


ft 


French 
Chinese    -, 
Scythian  <  „' 


Weight  of  sku 

1  without 

Weight  of  millet  seeds 

lower. 

aw. 

contained. 

.      26.0     OZ 

avoir. 

42.5     oz.  avoir. 

.      20.6        " 

it 

.     31.5      " 

.     34.5      " 

it 

.     37.25    '<        " 

.     27.0      " 

a 

.     39  25    " 

.     40.25    " 

ii 

,     34.0      "        " 

.     32.0      " 

u 

.     35.75    "       " 

In  the  museum  of  the  London  Hospital  there  are  skulls  of  different 
races,  which  might  easily,  both  for  size  and  capacity,  be  taken  to  be 
European,  though  not  so.  Hence  extreme  caution  must  guide  you  in 
drawing  conclusions  as  to  race  from  bones  only.  The  skin  of  the  negro 
and  that  of  other  dark  races  is  peculiar  in  the  great  depth  of  color  and 
thickness  of  the  rete  mucosum,  or  stratum  Malpighii.  The  hair  is  also 
well  known  to  be  modified  bv  race. 


III.    Personal  Identity  from  Personal  Peculiarities,  Scars,  Marks  of 
Fracture  and  Dislocation,  Loss  of  Limbs,  etc. 

This  part  of  our  subject  may  be  divided  into  two  parts — (1)  Personal 
peculiarities  which  are  congenital ;  (2)  Those  which  are  acquired.  In 
regard  to  the  former,  the  facts  of  hereditary  transmission  of  peculiar  fea- 
tures are  too  well  known  to  need  more  than  simple  mention  here.  We 
may  remind  you  of  the  remarkable  likeness  of  successive  generations  in 
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our  own  and  the  Austrian  royal  families.  Not  only  the  features,  but 
tricks  of  manner,  modes  of  speech,  handwriting,  left-handedness,  and  the 
like,  are  handed  down  from  father  to  son,  though  occasionally  they  skip 
a  generation  (atavism).  A  remarkable  instance  of  this  kind  is  known  to 
the  authors:  A  man  who  shot  with  the  left  hand  never  saw  his  son,  and 
the  son  grew  up  in  entire  ignorance  of  his  father  and  of  his  father's 
method  of  shooting.  He  also  was  a  left-handed  shot,  both  being  excellent 
marksmen. 

Moles,  and  nsevi,  and  polydactylism  (see  2  Sam.  21 :  20;  and  1  Chron. 
20:  6),  are  also  transmitted  through  many  generations.  So  are  such  pe- 
culiarities as  hypospadias  (see  chapter  on  Monstrosities).  Gout,  consump- 
tion, and  syphilis  are  familiar  examples  of  hereditary  diseases.  Of  the 
latter,  we  may  say,  in  the  language  of  Byron, 

"  See  what  thy  guilty  love  has  done, 
Repaid  thee  with  too  like  a  son." 

Readers  of  Horace  do  not  need  to  be  reminded  that  this  poet  has 
sketched  the  main  facts  of  heredity  in  the  fourth  ode  of  his  fourth 
book, 

"  Fortes  creantur  tortious  et  bonis: 
Est  in  juvenois,  est  in  equis  patrum 
Virtus:   nee  imbellem  feroces, 
Progenerant  aquilse  columbam." 

It  has  generally  been  held  that  the  male  parent  transmits  the  characters 
of  the  skeleton,  the  conformation  of  the  limbs,  of  the  brain,  and  of  the 
senses — in  other  words,  the  animal  characters,  or  organs  of  sensori-motor 
life ;  whilst  the  female  parent  is  supposed  to  transmit  the  constitution  and 
the  internal  organs,  particularly  the  chylopoietic  viscera,  or  the  organs  of 
vegetative  life  and  the  sympathetic  nervous  system.  This  may  be  mainly 
true,  but  the  exceptions  are  so  numerous  that  the  rule  is  useless  in  a 
medico-legal  point  of  view.  That  the  parent  whose  age  is  in  excess  will, 
cceteris  paribus,  determine  the  sex,  is  now  generally  admitted  by  breeders 
of  sheep  and  cattle.  One  caution  is,  however,  necessary.  Likeness  or  re- 
semblance, however  strong,  does  not  necessarily  prove  paternity,  taken  by  itself, 
partly  on  account  of  atavism,  and  partly  because  it  is  extremely  probable  that 
strong  impressions  made  tipon  the  mother's  mind  may  determine  resemblances, 
a*s  in  the  well-known  case  of  Jacob's  rods  and  speckled  sheep  and  goats, 
Gen.  30:  32,  ad  fin. 

Moles,  particularly  hairy  ones,  are  sometimes  transmitted  through  sev- 
eral generations.  Ncevi,  or  mother's  marks,  are  far  more  common  than  is 
generally  supposed.  Even  when  these  have  been  removed  by  surgical 
operation,  a  permanent  cicatrix  will  be  left,  except,  perhaps,  in  the  case  of 
very  small  or  capillary  nsevi.  One  eye  (iris)  is  sometimes  of  a  different  hue 
from  the  other.  This  is  rare  in  the  human  subject,  though  pretty  common  in 
cats  and  some  other  animals.  Such  evident  malformations  as  harelip  or 
cleft-palate  will  scarcely  escape  attention  ;  though,  especially  after  the 
growth  of  a  mustache,  the  traces  of  these  deformities,  after  surgical  skill 
has  intervened,  are  often  very  slight  indeed.  A  double  or  bifid  uvula  is  a 
somewhat  rare  malformation  (less  than  1  in  10,000). 

It  has  often  happened  that  the  loss  of  one  or  two  fingers,  or  of  a  whole 
limb,  has  led  to  the  identification  of  a  criminal  or  of  a  body.  The  pres- 
ence or  absence  of  teeth,  and  especially  of  artificial  teeth,  has  several  times 
been  a  turning-point  in  questions  of  personal  identity.  One  such  case, 
quoted  by  Dr.  Taylor,  is  excessively  curious.     Briefly,  this  case  is  as  fol- 
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lows:  Elizabeth  Ross  was  tried  at  the  Old  Bailey,  iu  December,  1831,  for 
the  murder  of  Caroline  Walsh.  The  murdered  woman,  a  native  of  Ire- 
land, was  traced  to  the  prisoner's  room.  Ross's  son  deposed  to  his  mother's 
suffocating  the  old  woman  Walsh,  and  then  going  out  with  something 
heavy  in  a  sack.  (The  high  price  and  scarcity  of  anatomical  subjects  at 
that  time  rendered  such  murders  profitable.)  The  evening  of  the  day 
following,  an  old  woman  called  Caroline  Welsh,  also  an  Irishwoman,  was 
found  in  a  neighboring  street  in  an  exhausted  and  dirty  condition,  with  a 
fractured  hip,  and  taken  to  the  London  Hospital,  where  she  afterwards 
died,  and  was  buried.  Ross,  the  prisoner,  asserted  that  this  was  the 
woman  she  was  accused  of  murdering.  Notwithstanding  the  son's  evi- 
dence, the  defence  was  a  plausible  one,  but  after  examination  of  about 
twenty  witnesses,  it  was  proved  that,  though  both  were  Irish,  yet  Walsh 
came  from  Kilkenny,  Welsh  from  Waterford.  Walsh,  who  was  murdered, 
was  eighty  four,  tall,  sallow,  had  gray  hair,  and,  strange  to  my,  perfect 
incisor  teeth.  Welsh,  who  died  in  the  London  Hospital,  was  about  sixty, 
tall,  dark  as  a  mulatto,  and  had  no  front  teeth.  One  medical  witness 
swore  that  the  alveolar  cavities  had  been  obliterated  for  a  considerable  time. 
The  jaw  was  brought  into  court,  but  not  produced.  Lastly,  two  daugh- 
ters of  Walsh  swore  that  the  body  of  Welsh  was  not  that  of  their  mother. 
Some  other  resemblances  (of  dress  and  of  baskets)  were  proved.  But 
Walsh  was  healthy,  clean,  and  neat,  and  in  fair  condition.  Welsh  was 
dirtv  and  much  emaciated. 

On  the  trial  of  Professor  Webster  for  the  murder  of  Dr.  Parkman,  at 
Boston,  United  States,  in  1850,  the  evidence  of  the  dentist,  Dr.  Keep,  who 
supplied  him  with  sets  of  artificial  teeth,  in  blocks  for  each  jaw,  four 
years  before,  was  of  great  importance.  Although  an  attempt  had  been 
made  to  destroy  them  by  fire,  yet  enough  remained  to  identify  them.  The 
very  heat  used  to  melt  the  gold  had  given  a  pink  color  to  some  of  the 
teeth,  thus  proving  the  use  of  gold.  One  of  the  blocks  fitted  to  a  great 
natural  irregularity  in  the  lower  jaw  of  the  murdered  man. 

In  the  Tichborne  trial,  very  much  depended  upon  the  following  facts: 
1st.  The  lobes  or  lobules  of  the  real  Roger's  ears  were  very  badly  devel- 
oped, and  continuous  with  the  face.  The  claimant  had  well-marked  lobes 
to  his  ears.  2d.  The  real  Roger  had  an  issue  in  one  arm,  kept  open  a 
long  time,  which  was  almost  certain  to  have  left  an  indelible  mark  or  scar. 
Some  said  he  had  a  setou,  also.  3d.  The  real  Roger  had  been  bled  fre- 
quently in  both  arms,  both  ankles,  and  one  temple.  4th.  There  was  corv 
siderable  evidence  to  show  that  he  had  also  been  tattooed.  5th.  The 
claimant  asserted,  or  a  witness  called  Brown  for  him,  that  he  had  a  brown 
mark  on  his  side.  It  did  not  appear,  however,  that  the  real  Roger  ever 
had  a  similar  mark.  In  regard  to  the  operations  mentioned,  note  that  in 
the  vast  majority  of  cases  the  marks  of  venesection  are  very  permanent  and 
evident.  The  authors  have  seen  marks  of  bleeding  performed  twenty-six, 
thirty,  and  even  fifty  years  ago,  and  cupping-marks  of  equal  antiquity. 
The  scar  of  the  lancet  (if  bleeding  have  been  done  properly)  is  oblique. 
It  is  usually  at  the  bend  of  the  elbow.  Yet  the  authors  have  known  cases 
of  similar  marks  (in  young  persons)  disappearing  in  less  than  twelve 
years.  Remember  that  all  cicatrices,  no  matter  what  their  original  shape,  get 
modified  by  time,  and  the  vast  majority  of  them  become  more  and  more  linear. 
In  relation  to  tattooing,  the  authors  have  examined  some  hundreds  of 
tattoo  marks  on  persons  of  differing  ages,  sex,  and  nationality,  and  the 
result  of  their  examination  is  that  in  an  overwhelming  proportion  of  cases 
these  marks  are  practically  indelible,  except  by  such  means  as  destroy  the 
skin  also;  "they  fade,  but  do  not  disappear,"  if  the  operation  has  been 
efficiently  performed.     This  permanence  is  particularly  the  character  of 
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marks  made  by  needles,  and  rubbing  in  of  lampblack,  India  ink,  gunpow- 
der, charcoal,  or  any  mainly  carbonaceous  material.  On  the  other  hand, 
indigo,  vermilion,  and  Prussian  blue  do  sometimes,  in  the  lapse  of  years, 
become  obliterated.  Cobalt  aud  ultramarine  blues  have,  in  our  expe- 
rience, proved  very  permanent.  Orfila,  Tardieu,  and  Taylor  substantially 
agree  in  this  view  of  the  question.  The  scars  of  burns  and  scalds,  as  well 
as  of  branding — as  in  the  army,  deserters  used  to  have  a  D  thus  imprinted, 
and  French  convicts  the  letters  T  F  ( travaux  forces), — are  also  extremely 
permanent.  When  such  marks  have  beome  faint,  slightly  rubbing  the 
skin,  or  striking  a  smart  blow  with  the  flat  hand,  sometimes  makes  the 
mark  evident,  on  the  principle  that  cicatrices  are  poorly  supplied  with 
vessels,  hence  the  healthy  skin  reddens,  leaving  the  cicatricial  tissues  con- 
spicuous by  its  whiteness.* 

The  following  diseases  and  accidents  leave  more  or  less  permanent  marks  : 
apoplexy  [if  hseuiorrhagic]  ;  aneurisms;  amputation  of  ringers,  toes,  limbs, 
breast,  etc.  [is  it  necessary  to  remark  that  in  the  human  subject  lost  parts 
are  not  reproduced,  as  in  some  of  the  lower  animals?]  ;  abscesses;  boils, 
carbuncles,  buboes  [whether  from  plague  or  other  fevers,  or  from  gonor- 
rhoea] ;  operations  for  the  removal  of  tumors,  if  of  any  size ;  ditto  for  caries 
and  necrosis;  circumcision  and  castration;  still  more  ovariotomy;  cleft- 
palate  and  harelip;  operations  for  hernia,  for  artificial  anus  [Amussat's, 
Littre's,  etc.]  ;  anchylosis;  bleeding  in  all  its  forms,  such  as  arteriotomy 
[temples],  venesection  [bend  of  elbow,  backs  of  hands  or  feet,  neck,  etc.]; 
cupping  [leaves  rows  of  short  parallel  lines]  ;  leeching  [leaves  triangular 
marks];  burns;  and  scalds — the  latter,  if  severe,  can  scarcely  be  distin- 
guished from  burns;  fly-blisters,  mustard,  and  other  vesicants  leave  scars 
or  brown  marks  in  many  cases;  the  actual  cautery  and  caustic  closely 
resemble  bums;  cancer  and  other  tumors;  cataract  and  some  other  dis- 
eases and  operations  of  and  about  the  eye,  as  entropion,  symblepharon, 
excision  of  eyeball,  etc. ;  cirrhosis  [of  liver,  spleen,  kidneys,  etc.]  ;  diph- 
theria;  dislocations,  if  unreduced,  or  complicated  with  fracture,  or  with 
much  injury  to  soft  parts  ;  diseases  of  joints,  and  accidents  to  ditto  ;  excision 
of  joints;  erysipelas,  if  very  severe;  emphysema  of  lungs;  eczema  rarely; 
fractures  almost  always,  however  well  set,  especially  if  ununited  [the 
identity  of  Dr.  Livingstone's  body  was  proved  by  an  unuuited  fracture  of 
the  humerus,  due  to  the  bite  of  a  lion]  ;  gangrene ;  gout,  rheumatism, 
arthritis  deformans  [chalkstones,  tophi  in  ears,  crippled  and  deformed 
joints,  etc.],  and  other  "rheumatic"  affections  of  joints;  goitre  [see  Cre- 
tinism, under  Insanity]  ;  glands,  strumous  or  scrofulous  and  other  dis- 
eases of ;  gunshot  and  other  wounds;  gunpowder  and  other  explosions; 
[fireworks,  dynamite,  gun-cotton,  etc.,  etc.];  hernia,  herpes  zoster;  hydro- 
cephalus; heart  disease,  valvular  degeneration;  issues  and  setons  ;  jaun- 
dice ;  ligature  of  arteries,  and  operations  for  varicose  veins ;  lupus,  rodent 
ulcer;  moles;  molluscum  fibrosum  aud  contagiosum  ;  malignant  pustule; 
nsevi,  and  other  "mother's  marks;"  nodes  and  periostitis;  opening  the 
abdominal  cavity,  as  in  gastrotomy,  gastrostomy,  and  the  Csesarian  section, 
removal  of  large  uterine  fibroids,  ovarian  tumors,  etc.;  scurvy  and  pur- 
pura ;  spina  bifida;  phthisis;  pleurisy;  pneumonia;  pysemia  and  septi- 
caemia ;  trephining,  tracheotomy  [also  laryngotomy  or  bronchotomy  ;  and 
for  similar  reasons  oesophagotomy,  and  pharyngotomy]  ;  tubercular  disease; 
tenotomy  [sometimes — rarely  if  subcutaneous]  ;  variola  (small-pox);  vario- 
loid, and  vaccination  ;  ulcers,  external  aud  internal — many  of  these  ulcers 
are  due  to  tubercular,  syphilitic,  or  cancerous  disease. 

*  Fodere  says  a  cold  pewter  plate  reveals  such  scars,  and  those  of  floggings,  etc. 
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This  list  is  not  put  forward  as  exhaustive.  Most  acute  inflammations, 
such  as  hepatitis,  gastritis,  etc.,  will  exhibit  signs  familiar  to  the  pathol- 
ogist, if  the  patient  dies  in  the  attack  ;  but  if  he  recover,  and  die  at  a 
subsequent  period,  no  certain  sign  of  the  previous  disease  may  be  found. 
As  regards  typhus  fever,  the  rash  resembling  the  petechias  of  purpura  might 
be  found  after  death  within  the  first  fourteen  days,  along  with  a  dark  fluid 
state  of  the  blood,  which  is  said  to  be  deficient  in  fibrin,  and  general 
congestion  of  all  the  internal  organs.  In  typhoid  or  enteric  fever  (doth- 
inenteritis)  Peyer's  patches  in  the  lower  end  of  the  ileum  should  be  ex- 
amined ;  no  rash  on  the  skin  will  be  found  after  death.  After  measles  and 
scarlet  fever,  particularly  the  latter,  the  skin  may  be  found  desquamating, 
and  the  urine  will  probably  be  albuminous.  In  most  infective  diseases, 
the  spleen  will  be  found  enlarged.  For  the  special  signs  in  hanging, 
drowning,  and  suffocation,  we  refer  you  to  the  special  chapter  on  these 
subjects.  [See  Delafield's  "Handbook  of  Post-mortem  Examinations  ;" 
Jones  and  Sievekiug's  "  Manual  of  Pathology  "  (Churchill's,  Rindfleisch's 
"Pathol.  Anatomy"  (Dr.  Baxter's  translation,  New  Sydenham  Society); 
Wilks  and  Moxou's  "Handbook  of  Pathology."  The  bibliography  at 
the  end  of  "  Rindfleisch  "  gives  a  copious  list  of  larger  works  and  mono- 
graphs, by  such  men  as  Andral,  Billroth,  Cruveilhier,  Lebert,  Morgagni, 
Rokitansky,  Virchow,  etc.,  etc.]  The  effects  of  time,  disease,  trouble,  trades, 
and  artistic  skill  on  the  color  of  the  hair  have  already  beeu  noted.  (See 
page  501.) 

IV.  Habits  and  gestures  have  occasionally  led  to  the  arrest  of  criminals, 
and  the  recognition  of  relatives.  In  our  opinion,  it  would  be  unwise  to  lay 
too  great  stress  upon  these,  except  in  conjunction  with  other  unmistakable 
marks  of  identity.  How  easy  it  is  to  make  mistakes  is  shown  by  the  case 
of  Martin  Guerre,  brought  before  the  Parliament  of  Toulouse,  in  1560 
("Fodere,"  vol.  i,  chap.  2,  from  the  Causes  Celebres,  par  Mejan).  Martin 
Guerre  had  been  away  from  home  eight  years.  An  adventurer,  called 
Armand  Dutille,  who  appears  to  have  exhibited  the  closest  possible  re- 
semblance in  features  and  person  to  Guerre,  passed  himself  off  as  the  man 
himself;  was  accepted  as  her  husband  by  Guerre's  wife,  who  had  children 
by  him,  and  took  possession  of  all  his  property.  He  lived  three  years  in 
the  family,  with  four  sisters  and  two  brothers-in-law  of  Guerre's,  without 
exciting  their  suspicions.  At  last,  his  claims  were  disputed,  but  when  the 
matter  came  to  trial,  only  the  reappearance  of  the  real  Martin  Guerre, 
and  the  full  recognition  of  the  true  man  by  the  brothers  aud  sisters  led 
the  judges  to  pronounce  Dutille  an  impostor.  Fodere's  book  mentions 
several  other  curious  cases,  most  of  which  are  quoted  by  Beck  (loc.  cit.,  p. 
372,  etc.).  One  more,  that  of  Baronet,  is  worth  quoting.  He  was  born  in 
1717,  in  the  diocese  of  Rheims,  and  left  his  home  at  twenty-five  to  get 
his  living  as  a  domestic,  and  he  returned  home  after  twenty-two  years 
to  claim  a  little  property.  His  sister  had  spent  this,  and  persuaded  a 
neighbor,  named  Babillot,  to  claim  her  brother  as  his  sou.  He  did  so  at 
first,  but  recanted.  However,  as  his  sister  denied  him,  Baronet  was  sent 
to  the  galleys.  After  a  few  years,  public  opinion  changed,  and  the  Parlia- 
ment of  Paris  was  appealed  to.  Amongst  others,  Louis,  the  great  surgeon, 
was  consulted.  He  inclined  to  Baronet's  side,  and  the  man  was  restored 
to  liberty  and  his  legal  rights.  Amongst  other  differences,  Baronet  was 
sixty,  Babillot  only  forty-six;  the  latter  had  a  ntevus  on  his  thigh,  accord- 
ing to  old  Babillot  the  father,  whilst  Baronet  had  no  such  mark. 

Dr.  Guy  (loc.  cit,  p.  2)  mentions  the  case  of  a  barber's  apprentice,  named 
Mall,  who,  in  1772,  was  tried  at  the  Old  Bailey  for  robbing  a  Mrs.  Ryan. 
He  was  positively  identified  by  the  witnesses,  aud  the  whole  court  adjudged 
him  guilty.     But  on  referring  to  the  books  of  the  court,  it  was  proved  that 
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on  the  day  and  hour  that  the  robbery  was  committed  he  was  on  his  trial 
at  the  bar,  where  he  then  stood,  for  another  robbery,  in  which  he  was  also 
mistaken  for  the  thief. 

Such  cases  of  mistaken  identity  are  a  fruitful  theme  for  the  novelist, 
and  prove  the  common  saying,  that  truth  is  more  wonderful  than  fiction.* 

The  great  Tichborne  trial  almost  entirely  turned  upon  personal  identity. 
The  question  was  there  raised  as  to  whether  a  man  would  be  likely  to  forget 
a  language  (French)  which, if  not  actually  his  native  language,  was  learned 
in  very  early  life,  and  was  more  familiar  to  him  than  English.  Holding 
as  we  do  a  strong  opinion  that  the  plaintiff  was  not  Roger  Tichborne,  we 
yet  think  that  both  the  Lord  Chief  Justice  and  the  counsel  for  the  prose- 
cution made  too  much  of  the  claimant  (or  prisoner's)  forgetting  French, 
Latin,  and  other  languages,  and  even  of  his  loss  of  memory.  One  of  the 
authors  met  Dr.  Livingstone  on  his  first  return  from  Africa,  after  many 
years'  absence,  during  five  or  six  of  which  he  had  spoken  only  Dutch  or 
African  languages.  He  had  almost  entirely  forgotten  English  (his  native 
language).  It  is,  too,  a  matter  of  common  observation,  that  boys  who 
have  spent  some  years  in  learning  Greek  and  Latin,  will  forget  all  of  it  a 
few  years  in  the  Bush. 

Loss  of  memory,  both  for  words  and  things,  is  associated  with  many 
diseased  conditions  of  brain,  and  may  be  produced  by  accidents.  How- 
ever, the  onus  probandi  rests  with  the  claimants  in  such  cases,  or  with  the 
prisoner  who  has  to  prove  his  innocence. 

V.  Evidence  from  Handwriting. 

It  is  seldom  that  medical  men,  as  such,  are  called  upon  to  give  evidence 
as  to  handwriting.  Experts,  such  as  Mr.  Chabot,  are  generally  summoned 
in  such  cases,  or  the  cashiers  of  banks,  or  intimate  friends  or  relations. 
Occasionally,  however,  the  medical  attendant  of  a  testator  who  is  deceased, 
or  a  scientific  chemist,  if  forgery  or  erasure  be  suspected,  is  asked  to  give 
evidence  in  such  cases.  On  this  point  the  following  principles  may  safely 
be  laid  down  : 

1.  The  style  of  the  handwriting  depends  partly  upon  the  writing-master, 
and  partly  upon  personal  characteristics.  Pupils  of  the  same  master,  and 
members  of  the  same  family,  often  write  similar  hands.  Very  clear,  clean, 
neat  writing,  with  proper  stops,  crossed  t's  and  dotted  i's  show  the  careful, 
accurate,  and  methodical  man  ;  whilst  the  blurred,  blotted,  erased,  and 
almost  illegible  hand  of  another  shows  opposite  qualities.  Hence  the 
so-called  science  of  graphiology !  But  ludicrous  mistakes  as  to  char- 
acter may  easily  be  made  if  only  autograph  signatures,  or  small  portions 
of  letters  be  seen.  Ill-health,  intemperance,  narcotics,  tobacco-smoking 
in  excess,  scrivener's  palsy  (writer's  cramp),  other  paralyses,  a  bad  pen, 

*  The  following  is  taken  from  the  "  Dover  Standard,"  of  December  25th,  1875: 

"  Mistaken  Identity. — A  curious  story  comes  from  Kensington:  On  the  morn- 
ing of  the  9th  instant,  the  body  of  a  man,  in  a  somewhat  mangled  condition,  was 
discovered  about  a  half  mile  distant  fmm  the  Addison  Road  station,  and  two  days 
later  was  identified  by  a  woman  named  Triggs,  of  Cumberland  Place,  Hammersmith, 
as  that  of  her  husband.  Further  identification  was  forthcoming  also  in  the  tes- 
timony of  one  of  Mrs.  Triggs's  children  and  of  the  supposed  employer  of  the  de- 
ceased man.  An  inquest  was  held  at  the  Kensington  Workhouse,  and  a  certificate 
for  burial  granted  by  the  coroner,  Dr.  Diplock.  Within  an  hour  of  the  interment, 
and  as  the  hearse  was  nearing  the  door  of  Mrs.  Triggs,  to  the  surprise  of  all  parties 
the  latch  was  lifted,  and  William  Triggs,  the  husband  supposed  to  be  dead,  entered 
the  house  and  gave  a  satisfactory  account  of  his  absence  for  a  week." 


584  IDENTITY    FROM    HANDWRITING. 

bad  iuk,  or  bad  paper,  will  all  greatly  alter  the  general  style;  and  hence 
the  same  person,  at  different  ages,  and  even  at  different  times  of  the  same 
day,  may  write  (his  name,  for  instance)  very  differently  at  one  time  to 
what  he  does  at  another.  Yet,  allowing  for  all  these  differences  of  the 
individual  from  himself,  it  may  safely  be  said  that, — 

2.  Every  person,  male  or  female,  gentle  or  simple,  has  a  style  of  hand- 
writing of  his  or  her  own;  and  no  two  writings  are  quite  alike,  unless  one 
is  purposely  imitated  from  the  other,  or  traced  from  it.  In  order  to  learn 
what  the  style  of  the  person  whose  writing  we  are  studying  really  is,  we 
should  next, — 

3.  See  as  much  of  the  writing  as  possible,  and, — ■ 

4.  Examine  it  with  a  lens  as  well  as  with  the  naked  eye.  Erasures,  and 
different  kinds  of  ink,  and  the  effects  of  reagents  can  often  be  better  seen 
in  this  way. 

We  should  study — (a)  how  he  makes  his  capitals,  and  (b)  his  small 
letters — the  latter,  in  the  opinion  of  most  experts,  are  the  more  important; 
and  (c)  how  he  joins  his  letters,  and  if  he  joins  words;  (rf)  the  contractions 
he  employs;  (e)  his  method  of  punctuation,  and  the  way  he  begins  and 
ends  his  letters  ;  (/)  the  way  he  makes  his  figures  ;  (g)  particular  methods 
of  spelling,  or  mistakes  (leaving  out  a  letter,  etc.),  which  frequently  recur; 
(h)  the  use  of  particular  phrases,  and  the  general  style  of  composition,  as 
for  example,  if  the  style  be  studiously  correct,  or  free  and  colloquial,  if 
classical  or  poetical  quotations  are  introduced,  and  the  like. 

The  following  extracts  from  Mr.  Chabot's  evidence  in  a  trial  of  a 
shipowner  for  forgery  and  perjury  in  September,  1875,  will  explain  our 
meaning  : 

"  The  letter  m  in  the  word  management,  was  commenced  somewhat  dis- 
tinctively.   Defendant  frequently  commenced  his  m's  similarly,  as  appeared 

in  several  of  his  letters There  was  no  distinctiveness  in  Mr. 

D 's  g,  but  there  was  in  the  defendant's  in  numerous  instances  which 

corresponded  with  the  g  in  the  disputed  words.     In  the  letter  r  in  another 

letter  of  Mr.  D 's  there  was  not  a  shoulder  to  it;  there  was  in  the 

letter  r  of  the  disputed  words ;  and  in  the  defendant's  writing  there  was 

frequently  that  shoulder  to  his  r's Mr.  D always  began 

his  letter  t  with  a  thick  stroke,  and  the  letter  t  in  the  disputed  words  and 
his  letters  were  very  much  alike." 

In  a  disputed  will  case,  the  will  of  a  blind  lady,  the  same  witness  spoke 
of  "  the  singular  way  in  which  Cooper  (one  of  the  prisoners)  wrote  the 
word  Queen.*  There  was  no  Q,  but  two  m's,  and  this  appeared  in  the 
alleged  will.  There  were  other  peculiarities,  such  as  a  small  a  for  Adol- 
phus,  which  the  deceased  was  never  guilty  of  writing."  Many  words  were 
misspelled.  Photos  of  the  writing  were  produced  in  court,  and  Mr. 
Chabot  had  to  undergo  a  searching  cross-examination.  He  had  no  reason 
to  alter  his  opinion  of  the  various  modes  of  writing  ;  and  specially  pointed 
out  the  way  in  which  the  deceased,  during  the  last  month  of  her  life, 
joined  all  her  words  together,  for  she  was  so  blind  that  if  she  took  up  her 
peu  she  knew  she  could  not  place  it  down  again  on  the  same  spot.  He 
could  not  say  whether  he  could  come  to  the  conclusion  that  the  will  was  a 

*  The  prisoner  wrote  it  so  several  times  when  asked  to  write  the  word  "  Queen." 
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forgery,  without  reference  to  the  small  letters.     Mr.  Chabot  was  also  a 
witness  in  the  great  Tichborne  case. 

It  may  be  well  to  explain  here  that  the  medical  term  "agraphia"  does 
not  mean  total  inability  to  write,  but  is  analogous  to  "aphasia,"  "aphemia," 
and  similar  terms,  used  to  express  loss  of  co-ordinating  power,  or  loss  of 
memory,  for  certain  words  and  certain  combinations  of  letters  or  words. 

Writing  Inks — Sympathetic  Inks — Forged  Documents  and 
Cryptography. 

Since  the  time  of  Ovid,  who  taught  lovers  to  use  lemon-juice,  and  warm 
it,  milk  to  be  rubbed  over  with  soot,  and  other  methods  of  secret  writing, 
a  great  many  sympathetic  or  invisible  inks  have  been  invented.  Some  of 
these  are  indicated  on  the  following  table. 

See  Beckman's  "History  of  Inventions"  (Leipzig,  1780-1805;  5 
vols.).  A  translation  appears  in  2  vols,  in  Bohn's  series.  Article  "  Sym- 
pathetic Inks."     See  also  the  various  encyclopaedias. 


Ink. 

Developer. 

Color. 

Solution  of  galls. 

Dilute  solutions  of  protosul- 
phate    rf   iron.     (A  little 
alum  improves  this.) 

Dark -brown  or  black. 

Dilute  solution  of  prussiate 

As  a  hove,  or  dilute  perchlo- 

Rich  blue. 

of  potash  (ferrocyanide  of 

ride  of  iron  solution. 

potassium). 

Col>alt  (dissolved  in  aqua  re- 

Held  to  the  fire  and  heated, 

Blue.     (Fades   asain    as    it 

giaj,  and   diluted  =  chlo- 

so as  to  be  anhydrous.  (A 

cools    in   a  moist    atmos- 

ride of  eohalt  Co"  CI2. 

hot  iron  may  be  used.) 

phere.)    Can  be  rendered 
viable  again. 

Mixed   chlorides    of   cobalt 

Treated  as  above. 

Green.     Fades    as   the  one 

and  nickel. 

above,  and  again  appears 
■with  heat. 

Dilute  solution  of  gold  and 

Exposed  to  light  or  heat,  es- 

Brownish-black   or    purple 

silver  salts  {e.g., gold  chlo- 

pecially in  organic  matter. 

tint.    (Must    be    kept    in 

ride   Au<]3,  or   silver  ni- 

dark till  it  is  to  be  read.) 

trate,  Ag]S03)  in  distilled 

water. 

Nearly  all  the  common  black  writing  inks  contain  gallate  or  tannate  of 
iron,  held  in  suspension  by  gum.  Galls  contain  gallo-tannic  acid  and  pec- 
tose,  or  jelly,  which  converts  the  gallo-tannic  acid  into  gallic,  by  exposure 
to  air.  This  gives  a  deeper  black  with  ferric  salts  than  gallo-tannic  acid 
alone.  It  is  considered  best  for  part  of  the  oxidation  to  take  place  on  or 
in  the  paper.  Hence  the  ink  is  bottled,  and  acids  (sulphuric,  commonly) 
are  added  to  delay  the  oxidation.  Cloves,  carbolic  acid,  and  other  anti- 
septics, are  added  to  prevent  its  becoming  mouldy.  The  following  table 
from  Watts's  "  Dictionary  of  Chemistry  "  shows  the  composition  of  several 
inks : 


Ingredients. 

a 

6 

c 

d 

e 

/ 

9 

h 

i 

J 

k 
60. 

/ 

in 

Galls,  .    .    . 

225. 

187. 

133. 

125. 

66. 

62. 

31. 

50. 

174. 

50. 

42. 

33. 

Green  Vitriol 

75. 

7.3. 

55. 

24. 

22. 

31. 

19. 

32. 

87. 

16. 

20. 

21. 

11. 

Gum,    .     .     . 

25. 

73. 

55. 

24. 

19. 

31. 

8. 

9. 

43. 

47. 

20. 

16. 

11,5 

Logwood, 

100. 

20. 

21. 

33. 

125. 

135. 

23. 

1000. 

16. 

These  ingredients  are  calculated  for  1000  parts  of  water  ;  a,  b,  c  are 
rather  too  strong  for  common  use ;  d,  e,  f  are  very  good  ;  g  is  rather  too 
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pale.  J,  k,  I,  are  copying  inks,  containing  as  they  do  sugar,  which  causes 
the  ink  to  adhere  when  dry,  so  that  a  copy  may  be  taken  off  by  pressing  a 
moistened  sheet  of  unsized   paper  upon  the  written  paper. 

The  so-called  Alizarin  inks  contain  a  little  free  acid,  and  generally 
some  sulphate  of  indigo.  Such  inks  become  very  black  by  exposure  to 
ammoniacal  fumes.  Extract  of  logwood  mixed  with  potassium  chromate 
makes  a  good  black  ink,  which  does  not  mould  ;  it  is,  however,  apt  to  get 
viscid  and  gelatinous.  Nearly  all  the  inks  mentioned  can  be  removed  by 
chlorine,  oxalic  acid  solution,  or  dilute  hydrochloric  acid.  Indian  inks 
added  to  them  prevent  this.  Traill's  indelible  ink  is  prepared  by  dissolv- 
ing wheat  gluten  in  vinegar  of  sp.  gr.  10.33,  after  steeping  it  24  to  36 
hours  in  water,  and  rubbing  up  the  liquid  with  Indian  ink  or  lampblack. 
Another  indelible  ink  is  formed  by  mixing  decoction  of  galls  with  vanadate 
of  ammonia.  Chlorine  destroys  the  black,  but  does  not  remove  the  ink. 
Acids  turn  it  blue.  Some  of  the  silver  inks  (permanent  marking  inks)  are 
almost  indelible,  but  cyanide  of  potassium  dissolves  them. 

Anilin   black  and  other  anilin  inks  are  now  often  used. 

Blue  Inks.  Prussian  blue  30  parts,  oxalic  acid  4  parts,  water  1000  parts. 
Another  contains:  Prussian  blue  12.5  parts,  oxalic  acid  25  parts,  water 
1000. 

Red  Inks.  1  part  of  good  carmine  dissolved  in  120  of  caustic  ammonia, 
H  gum  Arabic.  A  cheaper  one  =  12  parts  of  powdered  cochineal,  4  parts 
ammonia  carbonate,  32  parts  of  hot  water.  Digest  and  decant.  Another 
by  boiling  2  lbs.  Brazilwood,  and  1^  lb.  Rupel  or  Roch  alum,  and  2  gals,  of 
good  vinegar.     Boil  to  half. 

Yellow  and  Green  Inks.  The  former  by  decoction  of  saffron,  the  latter 
by  indigo-carmine,  mixed  with  picric  acid. 

Printers'  ink  is  essentially  carbonaceous,  containing  boiled  linseed  oil 
(first  clarified),  yellow  soap,  drying  ingredients,  such  as  borate  of  man- 
ganese and  lampblack  (16  per  cent,  of  the  oil  added  and  stirred  up). 

Vermilion,  ultramarine,  and  lead  chromate,  are  used  for  red,  blue,  and 
yellow  inks,  instead  of  the  lampblack. 

Erasures  can  be  detected  in  various  ways — with  a  lens,  or  sometimes  by 
merely  holding  up  the  paper  to  the  light;  sometimes  by  wetting  it  on  a 
plate  of  glass,  when  the  liquid  will  be  found  to  be  more  greedily  absorbed 
at  the  erasurje  than  elsewhere.  The  use  of  paraffin,  of  turpentine,  or  of 
benzol,  has  also  been  recommended  when  the  paper  is  very  thick.  The 
character  of  the  original  paper,  whether  hand  or  machine  made,  whether 
glazed  on  the  surface  only  or  all  through,  deserves  careful  study.  Forgers 
often  use  some  gum,  varnish,  or  glaze,  over  the  spot  they  have  scraped  or 
erased.  Size  and  other  animal  gelatins  are  browned  by  weak  iodine  so- 
lutions. Starch  will  turn  blue  with  the  same.  Gum  will  be  soluble  in 
water,  and  precipitated  again  by  alcohol.  Resinous  bodies  are  soluble  in 
alcohol,  and  will  be  precipitated  by  water.  But  in  the  vast  majority  of 
instances,  the  use  of  a  solution  or  tincture  of  galls  will  reveal  the  remains 
of  the  iron  ink  which  formed  the  original  writing.  If  acids  have  been 
used  to  remove  the  original  ink,  their  presence  may  generally  be  detected 
by  the  use  of  litmus-paper,  unless  they  have  been  neutralized.  Modern 
papers  colored  with  ultramarine  are  so  changed  (the  blue  into  yellow)  by 
acids,  that  these  are  scarcely  likely  to  be  used.  Smalts  and  Berlin  blue 
admit  of  acids  as  bleaching  agents.  To  detect  the  hidden  erased  writing, 
pencil  first  with  weak  solution  of  ammonia,  then  with  the  galls  solution. 
The  ferrocyanide  of  potassium  solution  sometimes  gives  good  results,  bring- 
ing out  the  blue  color  of  iron  inks,  but  in  this  case  no  ammonia  should 
be  used.  When  chlorine  or  hypochlorites  have  been  applied  freely,  almost 
all  inks,  except  those  containing  carbon,  are  destroyed.     The  ammonia 
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solution  is  most  applicable  to  iron  inks  which  have  been  bleached  by  acids. 
Sonnenschein  advises  a  photograph  being  taken  before  manipulations.  A 
lens,  or  careful  examination  with  a  compound  microscope,  will  often  show 
which  of  two  writings  which  cross  one  another  was  the  first  written  (in 
other  words,  lies  in  the  lower  plane).  Sometimes  the  application  of  a  so- 
lution, watch  in  hand,  is  desirable,  to  note  which  strokes  are  first  attacked 
by  the  reagent.  The  last  ink  often  dissolves  a  little  of  the  first  ink,  and 
spreads  it  out  with  it,  which  is  best  seen  at  the  edges.  Sonnenschein  {loc. 
eit.,  pp.  363-372)  gives  numerous  examples  of  the  detection  of  fraud. 

Note  that  the  watermarks  of  paper  have  often  proved  highly  important ; 
and  so  is  the  texture,  which  is  best  demonstrated  by  the  microscope. 

Cryptography,  or  the  art  of  secret-writing,  and  its  converse,  the  art  of 
deciphering  secret-writing  and  ciphers,  however  interesting,  is  scarcely  a 
subject  which  comes  within  the  scope  of  a  work  on  legal  medicine. 

Marks  of  Hands,  Feet,  Boots,  etc. 

Although  the  footprints  and  marks  left  by  the  hands  or  by  the  boots 
and  shoes  of  criminals  are  generally  matters  of  police  investigations,  yet 
occasionally  the  question  is  referred  to  a  doctor. 

Footprints  in  snow,  or  in  soft  mud,  may  be  filled  up  with  powdery 
paraffin,  a  hot  iron  passed  lightly  over  (taking  care  to  be  well  outside  the 
marks),  then  more  paraffin  put,  and  the  hot  iron  applied  again  ;  when 
cool,  the  paraffin  may  be  removed,  and  a  plaster  cast  taken.  A  blood- 
stain on  a  wall  or  the  floor  might  be  carefully  moistened  with  a  mixture 
of  glycerin  and  water  (1  to  10  or  12)  by  means  of  a  soft  broad  brush, 
and  an  impression  taken  on  unsized  paper  of  rather  rough  texture  and 
some  thickness,  or  moistened  paper  pressed  on  the  marks.  You  should 
take  opportunities  of  impressing  your  feet  and  hands  on  soft  moist  sand, 
and  watch  such  imprints  on  the  snow,  on  the  seashore,  on  muddy  days,  etc. 
You  will  thus  avoid  mistakes  as  to  right  and  left  hand  impressions,  which 
some  medical  men  have  fallen  into  for  simple  want  of  observation.  Instead 
of  paraffin,  stearic  acid  in  powdery  form  may  be  used  for  snowprints, 
(Sonnenschein).     Plaster  casts  may  be  taken  direct  from  sand,  mud,  etc. 


CHAPTER  XXII. 

Monsters — Hermaphrodism — Sexual  Incapacity — Impotence  and  Sterility — Un- 
natural Crimes — Sodomy — Paederasty. 

The  questions  arising  out  of  the  subjects  of  this  chapter,  or  at  least 
those  likely  to  be  propounded  to  you,  are  the  following: 

1.  Has  this  monster  "  the  shape  of  mankind"  or  not?  According  to 
Blackstone  no  others  may  inherit,  but  if  there  be  "human,  shape,"  no 
mere  deformity  will  prevent  heirship. 

2.  Is  it  male  or  female,  or  both  in  one  ? 

3.  If  male  or  female,  or  both,  is  it  capable  of  procreating? 

4.  A  wife  alleges  that  her  husband  is  sexually  impotent.  As  the  courts 
allow  of  divorce  on  this  ground,  you  may  be  required  to  examine  the  hus- 
band. 
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5.  A  man  accused  of  unchastity  may  allege  that  he  is  sexually  inca- 
pable. 

6.  A  husband  or  wife  desiring  heirs,  may  consult  you  as  to  the  wife's 
capacity  for  childbearing. 

7.  Mothers,  whose  daughters  suffer  under  some  real  or  fancied  malfor- 
mation of  the  sexual  organs,  will  consult  you  as  to  whether  their  daugh- 
ters should  or  may  marry. 

8.  You  may  be  consulted  on  the  possibility  or  probability  of  an  heir  or 
heirs  being  born  to  an  estate  when  one  or  both  married  persons  are  ad- 
vanced in  life. 

The  first  question  is  briefly  answered  in  most  works  on  forensic  medi- 
cine, and  we  think  justly.  Mr.  Lowne  remarks  that  all  deformities  known 
to  us  may  be  classed  under  either — (1)  Variation,  or  (2)  Duplicity,  or  (3) 
Excess  nf  growth,  or  (4)  Arrest  of  growth,  or  (5)  Arrest  of  development, 
or  (6)  Disease.  The  great  majority,  if  not  all,  may,  however,  be  included 
under  three  headings:  (A)  Congenital  deficiencies  of  structure,  with  ar- 
rested or  defective  development  and  growth  of  parts  [acephalous,  or  head- 

Fig.  67. 


less;  anencephalous,  or  brainless;  acardiac,  or  heartless  monsters,  together 
with  the  almost  endless  varieties  with  deficient  fingers,  toes,  limbs,  eyes, 
ears;  deficiency  of  abdominal  walls,  harelip,  cleft-palate,  etc.,  etc.,  may  all 
be  reckoned  here].  (B)  Congenital  redundancy  of  parts,  including  the 
union  of  two  or  more  embryos.  People  with  six  or  more  fingers  and  toes, 
supernumerary  nipples,  the  "  Siamese  twins,"  "  Two-headed  Nightingale," 
and  "  Hungarian  sisters,"  and  many  other  examples  are  properly  ranged 
here,  and  will  readily  occur  to  the  mind.  (C)  Acquired  deformities  and 
diseased  growth.  Goitre,  clubfeet,  paralytic  and  spastic  conditions, 
spinal  deformities,  loss  of  limbs  in  utero,  or  afterwards,  hypertrophic, 
warty,  or  semi-malignant  hypertrophy  of  clitoris,  penis,  scrotum,  etc., 
belong  to  this  class.     The  subdivisions  of  united  or  divided  parts  may 
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easily  be  referred  to  one  of  these  three  classes.  A  careful  consideration  of 
the  specimens  in  our  museums,  or  figured  in  works  on  the  subject,. has  con- 
vinced us  that  very  few,  if  any,  of  the  human  monsters  who  are  capable  of 
living  to  adult  age  can  fairly  be  denied  some  human  shape.*  However 
painful  to  see,  or  unpleasant  to  have,  mere  want  of  limbs  can  scarcely  be 
called  monstrosity.  A  recent  member  of  Parliament  was  born  almost  en- 
tirely limbless,  yet  by  means  of  mechanical  contrivances,  is  said  not  only 
to  be  a  good  shot  and  a  bold  horseman,  but  also  to  be  able  to  write  and 
paint  pictures.  Deformities  of  the  sexual  organs  require  more  careful  con- 
sideration, and  may  even  acquire  political  importance,  where,  as  in  the 
United  States,  the  right  of  voting  is  given  to  all  adult  males,  and  eagerly 
sought  for.  The  sexual  organs  in  males  and  females  may  be  classed  as 
follows.  Analogous  and  homologous  parts  in  the  two  sexes  are  arranged 
opposite  one  another,  as  far  as  possible : 

I.  External  organs,  so  called  non-essential  or  less  essential. 

MALE.  FEMALE. 


MfimmcB. 

Penis. 

Spongy  'portion  of  urethra. 

Scrotum. 


ATammce. 

Clitoris. 

Urethra. 

Labia  inajora  and  minora. 


II.  Middle,  or,  especially  in  the  female,  more  essential  organs. 

MALE. 

Cowper's  glands. 

Membranous     and    spongy    portion    of 

urethra. 
Sinus  2J<>cidaris. 
Vasa   det'erentia,   ejaculatory  ducts,  and 

vesicu Ia3    seminales     from      Wolffian 

bodies. 
Epididymis. 
Hydatid  of  Morgagni. 


Gubernaculum  testis. 


FEMALE. 

Duvernay's  or  Bartholini's  glands. 
Vagina,  with  body  and  cervix  of  uterus. 


Parovarium  or  organ  of  Rosenmuller. 
Fallopian    tubes  and    upper   portion    of 

uterus  from  Miiller's  ducts. 
Bound  ligament  of  uterus. 


III.  Internal  or  essential  organs. 

MALE. 


Testes. 


Ovaria. 


The  following  table,  from  Dr.  W.  M.  Bank's  prize  thesis  "  On  the 
Wolffian  Bodies  in  the  Foetus,  and  their  Remains  in  the  Adult,"  etc., 
1864  (quoted  by  Dr.  Carpenter),  gives  clearly  the  origin  and  homologies 
of  the  several  parts  of  the  uro-genital  system  in  the  two  cases  : 

The   Wolffian  Body  itself. 


IN  THE  FEMALE. 

Fragmentary    tubes    and  canalicules  in 
neighborhood  of  parovarium. 


IN  THE  MALE. 

Organ  of  Giraldes  and  vasa  aberrantia. 


*  Consult  on  these  subjects  Geoffroy  St.  Hilaire,  "  Histoire  generate  et  particuliere 
des  Anomalies  de  l'Organisation  chez  l'Homme  et  les  Animaux."  Forster,  "  Die 
Missbihlungen  des  Menschen."  Sir  James  Simpson's  article  on  Hermaphrodism 
in  Todd's  "  Cyclopaedia  of  Anat.  and  Phys."  Vrolik  in  4th  vol.  "  Cyclopaedia  of 
Anatomy,"  and  also  his  "  Vrucht  van  den  Mensch  en  van  de  Zoogdieren."  Dr.  Allen 
Thompson  on  Double  Monsters,     "  London  and   Edinburgh   Monthly  Journal,' 


and  foreign' 
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Parovarium. 


New  Structure  on  Summit  of  Wolffian  Body. 

IN  THE  FKMALE.  IN  THE  MALE. 

|  Globus  major. 


Midler's  Duets. 


Ampulla  forms  fimbriated  end  of  Fallo- 
pian tube. 

From  ampulla  to  round  ligament  forms 
the  Fal Ionian  tube  itself. 

From    round   ligament  to  genital    cord 

forms  the  cornua  uteri. 
When   united  in   genital  cord  they  form 

the  uterus  and  vagina. 


Ampulla  forms  hydatid  of  Morgagni. 

From  ampulla  to  gubernaculum  forms 
small  cysts  running  from  hydatid  of 
Morgagni  down  side  of  epididymis. 

From  gubernaculum  to  genital  cord 
forms  cornua  of  organ  of  Weber. 

When  united  in  genital  cord  they  form 
the  organ  of  Weber  (vesicula  prostat- 
ica). 


Excretory  Ducts. 


Gaertner's  canals  (in  sow,    etc.,   not   in 

human  female). 
Diverticula  in  these. 


Vas  deferens,  body  and  globus  minor  of 

epididymis. 
Broad  and   sacculated  end   of  the  vasa 

deferentia. 


Clitoris. 

Pars  intermedia. 
Labia  tnajora. 
Bulbus  vestibuli. 
Labia  minora. 


External  Organs. 


Penis. 

Corpus  spongiosum. 

Scrotum. 

Bulbs. 

?  Cutaneous  covering  of  urethra. 


Sinus  uro-gen  ita  lis. 


Vestibulum. 
Vagina. 


Membranous  portion  of  urethra  and  a 
small  part  of  the  prostatic  portion. 


There  may  be  slight  differences  of  opinion  as  to  the  development  of  some 
of  these  parts,  but  as  regards  those  printed  in  italics  in  Table  I,  there  is  a 
general  agreement  amongst  physiologists.  \_See  Fig.  68,*  explained  in 
footnote.]  What  we  kuovv  of  twins  in  the  human  subject,  and  a  priori 
reasoning,  would  lead  us  to  believe  that  true  hermaphrodism,  or  the  com- 
plete uuion  of  both  sexes  in  one  body,  is  not  only  possible,  but  probable. 
You  are  aware  that  both  male  and  female  organs  are  united  in  the  vast 
majority  of  flowering  plants,  although  even  here  self-impreguation  appears 
to  be  the  exception,  one  set  of  organs  usually  maturing  before  the  other 
set.  Many  of  the  inferior  tribes  of  animals  are  examples  of  the  same  thing. 
Thus  every  mature  joint  of  a  tapeworm  has  both  male  and  female  organs 
of  generation,  internal  as  well  as  external,  perfectly  formed.  So  have 
slugs,  snails,  and  many  other  mollusca  and  animals  included  in  Cuvier's 
Radiata  and  Articulata.  When  we  come  to  vertebrate  animals,  particu- 
larly the  mammalia,  we  frequently  get  mixtures  of  the  characters  of  both 

*  Fig.  68  is  a  diagram  of  the  Wolffian  bodies,  Miillerian  ducts,  and  adjacent 
parts,  previous  to  sexual  distinction,  as  seen  from  before  [from  Quain].  The  figures, 
to  avoid  confusion,  are  single,  whilst  most  of  the  organs  are  seen  to  be  double,  i.  e., 
present  on  both  sides :  1  Supra-renal  body;  *2.  Kidney  ;  3.  Common  blastema  of 
ovary  or  testis  =  genital  gland;  4.  Wolffian  body;  5.  Wolffian  duct;  6.  Miil- 
lerian duct;  7.  Genital  cord  [=  Sinus  pocularis  in  adult  male,  and  vagina  and 
uterus  in  adult  female];  8.  Sinus  uro-genitalis ;  9.  Intestine,  terminating  in 
cloaca. 


HERMAPHRODITES. 
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sexes  which  at  first  sight  appear  to  be  true  examples  of  hermaphrodism. 
Thus  when  a  cow  has  twins  apparently  of  opposite  sexes,  the  bull-calf  is 
generally  all  right.  The  cow-calf,  however,  never  propagates  its  kind, 
appears  to  have  no  sexual  instincts,  grows  larger  than  either  bull  or  cow, 
and  fattens  better.  To  such  the  name  of  Freemartins  is  given.  Some  of 
these  have  testes  in  lieu  of  ovaria ;  sometimes  both  testes  and  ovaria  ap- 
peared to  be  present.  The  rest  of  the  organs  of  these  animals  present  a 
mixture  of  the  characters  of  both  sexes.  In  some  cases  it  is  probable  that 
the  vesicular  seminales  were  mistaken  for  either  testes  or  ovaria.  [See 
John  Hunter's  "Observations  on  Certain  Parts  of  the  Animal  Economy," 
p.  55;  "Philosophical  Trausactions,"  vol.  lxxxix  ;  "John  Hunter's  Works," 

Fig.  68. 


vol.  iv,  pp.  41,  42.]  In  vol.  xlii,  of  the  "  Medico-Chirurgical  Transac- 
tions," Mr.  W.  S.  Savory  describes  and  figures  a  hermaphrodite  sheep, 
which  was  regarded  as  a  ewe  during  life.  Its  external  genitals  resembled 
those  of  a  ewe;  the  external  orifice  led  into  a  vagina  three  inches  long 
(half  average  length),  beyond  which  was  a  two-horned  uterus,  two-thirds 
the  usual  size.  In  place  of  the  ovaries  were  two  testes  (each  surmounted 
by  an  epididymis  a  quarter  the  usual  size).  There  were  well-formed  seminal 
vesicles,  but  no  spermatozoa.  This  animal  was,  therefore,  truly  a  male, 
presenting  many  female  characters.  These  strange  beings  are  well  de- 
scribed by  Ausonius  in  these  words : 

"  Nominis  ut  misti,  sic  corporis  hermaphroditus, 
Concretus  sexu,  sed  non  perfectus  utroque, 
Ambiguse  veneris,  neutro  potiundus  amori." 

And  by  Ovid : 

"  Nee  duo  sunt,  sed  forma  duplex,  nee  femina  dici, 
Nee  puer  ut  possit,  neutrumque  et  utrumque  videtur.1' 

The  limits  of  this  work  will  not  permit  of  more  than  one  or  two  illus- 
trations of  each  class  of  hermaphrodites.     But  attention  to  these,  and  care 
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in  examination,  will  prevent  your  making  any  serious  mistakes,  as  in  any 
doubtful  case  it  will  be  better  to  suspend  your  judgment.  Whenever  you 
attend  a  labor,  or  whenever  any  abnormality  in  children  excites  your  at- 
tention, you  should  at  once  examine  carefully.  In  the  case  of  such  an 
infant  dying,  a  post-mortem  examination  should  be  made.  Dr.  Taylor 
justly  points  out  that  this  may  be  of  legal  consequence,  since,  in  what  is 
called  tenancy  by  curtesy,  "a  man  marrying  a  woman  seized  (or  possessed) 
of  an  estate  of  inheritance,  and  haviug  by  her  issue  born  alive,  and 
capable  of  inheriting  the  estate,  holds,  on  her  death,  the  lands  for  his 
life,  as  tenant  by  curtesy."  But  clearly,  if  entailed  on  heirs  male,  or 
vice  versa,  and  the  issue  were  neither  male  nor  female,  or  of  the  wrong 
sex,  he  could  no  longer  sustain  his  claim.  According  to  the  preponder- 
ance of  male  or  female  characters,  the  names  of  Audrogym,  or  womanish 
men,  and  Androgynce,  or  manly  women,  have  been  given.  Lord  Coke 
states  that  according  to  English  law,  "  a  hermaphrodite  may  be  either 
male  or  female,  and  shall  succeed  according  to  the  kind  of  sex  which  doth 
prevail."  It  will,  however,  be  seen  from  the  cases  cited,  that  the  determi- 
nation of  the  prevalent  characters  is  ofteu  extremely  difficult,  for  you  may 
have  to  give  an  opinion  before  puberty;  and  even  after  puberty,  the  char- 
acters of  both  sexes  may  be  strangely  blended. 

I.  The  case  of  manly  women  (Androgynse)  is  the  simplest.  The  com- 
mon forms  are  (1)  Enlargement  of  the  clitoris;  this  may  be  congenital. 
There  is  a  very  good  example  in  the  London  Hospital  museum,  presented 
by  Dr.  Ramsbotham.  Dr.  Hills  ("Lancet,"  vol.  i,  p.  129,  for  1873)  re- 
cords a  case  of  a  dressmaker,Naged  42,  in  the  Norfolk  Asylum,  with  broad 
shoulders,  undeveloped  breasts,  thick  mustache,  and  a  full  beard.  The 
clitoris  was  very  large,  with  a  distinct  prepuce.  There  were  no  signs  of 
testicles,  and  she  had  menstruated  three  times,  though  imperfectly.  The 
lower  part  of  the  body  was  feminine.  Beck  gives  numerous  references  to 
congenital  and  acquired  malformation  of  the  clitoris.     {See  also  Home  on 

Hermaphrodites,  "  Philosoph.  Trans.,"  vol. 
lxxxix,  p.  157.)  (2)  Besides  the  development 
of  hair  resembling  the  male,  as  in  the  case 
above,  there  may  be  entire  absence  or  imperfect 
development  of  the  ovaries  or  uterus,  or  both. 
There  are  several  cases  on  record  in  which  no 
trace  of  either  could  be  found  on  the  most  care- 
ful examination,  and  we  have  ourselves  seen 
such.  Note,  however,  that  a  beard  and  whis- 
kers may  be  present,  and  yet  the  general  con- 
formation of  the  body  may  be  feminine  ;  uterus 
and  ovaries  may  be  present,  and  the  person 
may  give  birth  to  children  (as  in  the  case  of 
Julia  Pastrana).  (3)  Velpeau  suggests  that 
prolapse  of  the  ovaries  may  simulate  testes  ("  Mid- 
wifery," American  edition,  p.  81 ;  see  also  "Lan- 
cet," vol.  ix,  p.  169).  (4)  Loss  of  one  or  both 
ovaries  will  produce  a  more  or  less  manly  ap- 
pearance, changes  in  the  voice,  etc.  (5)  Pro- 
lapse of  the  uterus  (or  rather  procidentia)  could 
scarcely  deceive  any  one  conversant  with  midwifery,  though  in  1G93,  Mar- 
garet Malaure,  suffering  from  this  disease,  exhibited  herself  as  a  herma- 
phrodite in  Paris.     (Fig.  69.) 

II.  The  case  of  womanish  men  (Androgyni)  is  generally  more  obscure, 
but  may  often  be  detected  by  careful  examination, 
are: 


Fig.  69. 


The  common  forms 
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1.  Imperfect  development  of  the  penis,  generally  combined  with  a  cleft 

scrotum,  and  otteu  with  non-descent  of  at  least  one  testis.  The 
penis  is  generally  short  and  clitorisdike,  often  bound  down  on  its 
anterior  (or  lower)  surface,  and  more  or  less  completely  imperforate. 
If  the  opening  of  the  urethra  is  inferior,  such  cases  are  called  hyp- 
ospadians.  If  the  urethra  or  bladder  opens  above  or  on  the  upper 
side  of  the  penis,  the  cases  are  called  epispadians.  In  extreme  cases 
even  the  anterior  wall  of  the  bladder  may  be  wanting.  (Ou  this 
subject  see  the  remarks  on  sterility  in  the  male,  p.  595.)  Of  hypo- 
spadias, by  far  the  most  common  form,  Dr.  Graham's  case,  quoted 
by  Dr.  Handyside  is  No.  213  of  "Edinburgh  Medical  Journal,"  is 

a  good  example.     James  C ,  born  at  Port  Glasgow  in  1853,  was 

supposed  to  be  a  girl  till  sixteen  years  of  age.  There  was  a  very 
short  clitoroid  penis,  with  hypospadias,  a  cleft  scrotum,  with  one 
testis  in  the  right  half  or  labium;  the  other,  supposed  to  be  a  rup- 
ture, was  in  the  left  groin.  Gottlieb  Gottlich,  born  in  Saxony  in 
1798,  was  baptized  as  Marie  Rosine  G.,  was  employed  as  a  female 
servant  for  some  years,  and  his  true  sex  was  never  suspected  till  the 
spring  of  1831,  when  he  fractured  his  left  femur,  and  was  admitted 
into  a  hospital  at  Dresden.  At  this  time  first  the  left,  then  the 
right  testis  descended,  and  being  accompanied  with  a  strangulated 
hernia  on  each  occasion,  the  operations  led  to  the  discovery  of  the 
testis,  and  hence  of  the  true  sex.  His  semen  had  spermatozoa.  He 
was  a  hypospadian  with  cleft  scrotum.  The  penis  was  only  one  and 
a  half  inch  in  length,  and  imperforate.  (See  the  excellent  account 
by  Dr.  Handyside  in  No.  123  of  the  "  Edinburgh  Medical  and  Sur- 
gical Journal.")     The  general  appearance  was  masculine. 

2.  One  or  both  testes  may   be  undescended,  and  if  atrophied  before 

puberty,  the  appearance  may  be  very  feminine.  Early  castration 
may  produce  similar  changes.  If  the  Turkish  method  of  making 
eunuchs  by  a  clean  sweep  of  the  genital  organs  be  followed,  a  hasty 
inspection  will  give  the  impression  of  a  female. 

3.  Mere  adhesion  of  the  penis  may  deceive  the  parents.     Mr.  Brand, 

in  1779,  operated  on  such  a  case  in  a  boy  of  seven,  regarded  as  a 
girl  [see  Brewster's  "  Edinburgh  Encyclopaedia,"  article  Hermaph- 
rodites]. It  has  been  said  that  a  similar  liberation  has  occurred  to 
the  male  organ  of  a  supposed  girl,  whilst  jumping.  Such  cases 
are  related  by  Livy,  Shenkius,  Montaigne  [Essais,  1,  20],  and  Am- 
brose Pare  [case  of  Marie  Germain]. 

III.  Cases  of  mixed  and  complex  hermaphrodism  [which  are  called 
lateral,  when  the  external  organs,  of  a  mixed  or  doubtful  type,  are  asso- 
ciated with  male  organs  on  one  side,  and  female  organs  on  the  other  side 
of  the  median  line,  as  regards  the  middle  and  deep  or  internal  organs]  are 
still  more  puzzling,  and  sometimes  almost  impossible  to  class,  either  in  life 
or  death.  Mr.  Savory's  sheep  (mentioned  above)  is  almost  eclipsed  by 
Sir  Everard  Home's  bull  ["  Phil.  Trans."  1799],  who  had  begotten  five 
calves,  possessed  ordinary  male  organs,  had  the  general  appearance  of  a 
male  except  in  the  flanks  and  hind  quarters,  but  had  an  udder  and  teats 
affording  milk,  and  a  small  vagina  capable  of  admitting  the. male  organ. 
The  case  of  Lafort  ["  Dictionnaire  des  Sciences  Medicales,"  art.  Hermaph- 
rodisme]  puzzled  some  of  the  best  anatomists  in  Paris  and  London.  The 
chin,  chest,  and  extremities  were  covered  with  hair;  the  breasts  were 
elegantly  and  perfectly  formed.  There  was  a  small  clitoris,  with  an  im- 
perforate glans.  Below,  five  small  openings,  through  which  urine  passed. 
A  probe  revealed  something  like  a  vagina,  and  she  was  seen  to  menstruate. 
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She  was  supposed  to  have  one  ovary  and  one  testis.  Catharine  Hohmann's 
case,  lately  exhibited  in  the  capitals  of  Europe,  is  supposed  to  be  a  true 
instance  of  lateral  hermaphrodisin.  [See  Virchow's  "  Archiv,"  vol.  xlv, 
/for  1868,  the  "Archives  Generales"  for  March,  1860,  and  the  "Medical 
Times  and  Gazette,"  1873,  p.  691.]  This  person,  whom  we  have  seen 
ourselves,  is  certainly  an  odd  mixture  of  the  sexes.  The  bony  skeleton  is 
masculine.  The  larynx  large — the  voice  is  said  to  have  been  feminine  till 
the  age  of  twenty-six.  The  breasts,  even  at  the  age  of  forty-three,  were 
exceedingly  well  formed  and  feminine.  There  is  a  penis,  measuring  nearly 
four  inches  with  the  glans.  It  is  imperforate.  There  is  hypospadias,  and 
the  scrotum  is  split ;  the  right  half  contains  what  all  agree  is  a  well-devel- 
oped testis,  with  epididymis  and  vas  deferens,  and  a  cremaster  muscle. 
At  the  bottom  of  the  left  half  of  the  scrotum  is  a  hard,  ill-defined  mass, 
which  may  be  a  degenerated  testis.  In  the  left  groin  is  another  body, 
which  is  probably  a  hernial  sac.  A  probe  passed  into  the  short  urethra, 
instead  of  always  reaching  the  bladder,  often  passes  into  a  sac-like  cavity 
behind  the  urethra  (uterus?).  In  examining  per  rectum,  some  examiners 
have  found  a  body  like  an  ovary.  She  or  he  seemed  to  have  double  sexual 
instincts.  The  seminal  emissions  contained  spermatozoa.  From  about 
the  age  of  ten  years  there  has  been  periodical  menstruation,  which  was 
verified  by  Professor  Frauck.  As  aii  instance  of  the  difficulties  offered  by 
some  of  these  cases,  and  of  their  forensic  relations,  take  the  case  of  Levi 
Suydam,  related  by  Dr.  Barry,  in  the  "American  Journal  of  the  Medical 
Sciences,"  for  July,  1847.  In  the  spring  of  that  year,  Suydam  presented 
himself  first  as  a  freeman,  and  then  to  vote  in  a  contested  election.  Dr. 
Barry  having  found  an  imperforate  penis,  with  a  depression  in  the  site  of 
the  male  meatus,  a  short  urethra  opening  underneath  the  penis  (hypospa- 
dias) and  a  cleft  scrotum,  with  a  small  but  perfect  testis  in  its  right  half, 
pronounced  him  to  be  a  male,  and  entitled  to  vote.  Dr.  Ticknor,  who  ob- 
jected at  first,  came  to  the  same  conclusion.  A  few  days  after,  it  was  dis- 
covered, by  his  sister's  and  his  own  confession,  that  Suydam  regularly 
menstruated,  and  had  done  so  for  years.  His  figure  was  feminine,  the 
breasts  were  well-developed,  and  on  passing  a  sound  into  the  urethra,  in- 
stead of  reaching  the  bladder,  it  passed  into  a  cavity  like  a  vagina  three 
or  four  inches  deep.  It  was  also  said  that  this  urethra  had  been  made  for 
him  by  the  accoucheur  who  attended  at  his  hirth.  Dr.  Taylor  justly  ob- 
jects to  the  removal  of  two  imperfectly  developed  testes  in  the  case  of  a 
girl-like  boy  whom  Dr.  Gross  castrated  [vide  "  Taylor,"  loc.  cit,,  ii,  p.  285]. 
Instances  of  double  vagina,  double  uterus,  two  distinct  penes,  and  three 
testicles  are  also  on  record  ;  but  as  there  is,  so  far  as  we  can  find,  no  per- 
fect instance  of  both  male  and  female  (external)  organs  of  generation 
combined — we  mean  a  perfect  set  of  each — the  cases  mentioned  appear 
only  to  intensify  the  sex,  or  to  be  curiosities.  The  double  or  two-horned 
uterus  may,  however,  account  for  cases  of  superfoetation. 

Amongst  the  curiosities  of  doubtful  or  concealed  sex  may  be  noticed 
the  case  of  Eliza  Edwards  ["  Medical  and  Phys.  Journal,"  Feb.  1833, 
p.  168],  who,  although  a  male,  passed  for  a  female,  and  had  been  attended 
by  an  eminent  physician,  in  his  last  illness,  without  any  suspicion  of  the 
truth.  Indeed,  the  body  was  sent  to  Guy's  dissecting-room  as  a  female. 
Dr.  James  Barry,  late  Staff  Assistant  Surgeon  and  Inspector  of  Hospitals, 
who  had  served  many  years  in  the  army,  and  even  fought  at  least  one 
duel,  was  a  female. 

The  celebrated  Chevalier  d'Eon  was  undoubtedly  a  male,  though  long 
believed  to  be  a  female,  and  wearing  feminine  apparel  for  many  years  by 
order  of  Louis  XV  of  France.     The  records  of  the  army  and  navy  supply 
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numerous  instances  of  the  concealment  of  sex,  and  the  popular  ballad  of 
"Billy  Taylor"  is  undoubtedly  founded  on  fact. 

In  endeavoring  to  form  a  decision  in  doubtful  cases,  the  following  facts 
may  be  of  some  assistance :  1st.  An  analysis  of  recorded  cases  shows  that 
in  infants  the  probabilities  are  greatly  in  favor  of  the  male  sex  in  all 
doubtful  cases.  2d.  As  regards  adults,  regard  should  be  had  to  the  gen- 
eral conformation  of  the  skeleton  ;  in  the  male,  the  shoulder  should  be 
wider  than  the  hips;  the  development  of  muscles  is  usually  greater  than 
in  the  female  (though  we  have  seen  a  female  carry  easily  a  sack  of  flour 
on  her  shoulders);  the  so-called  sexual  hairs  extend  higher  towards  the 
umbilicus  in  the  male ;  the  distance  between  the  pubes  and  the  umbilicus 
in  males  is  shorter  than  between  the  umbilicus  and  the  scrobiculus  cordis, 
whilst  the  reverse  is  the  case  in  females  [Dr.  Handysid6] ;  in  the  male  the 
pomum  Adami  is  more  developed,  and  the  larynx  larger.  In  the  female, 
the  hips  are  broader,  the  thighs  shorter  and  bigger,  and  the  tuberosities 
of  the  ischia  and  the  acetabula  are  wider  apart ;  the  gluteal  region  is  flatter 
in  the  female.  As  regards  the  breasts,  more  regard  should  be  had  to  the  de- 
velopment of  the  glands  and  nipples  than  to  mere  size  or  adipose  growth. 
3d.  If  doubt  arises  as  to  a  body,  say  in  the  groin,  or  in  one  labium  or  half 
of  a  cleft  scrotum,  as  to  whether  it  be  a  testis  or  an  ovary,  Professor  Vir- 
chow  points  out  that  the  harder  such  a  body  is,  the  more  likely  to  be  an 
ovary,  since  the  ovary  is  largely  composed  of  a  fibrous  stroma ;  whilst  the 
softer  it  is,  the  more  likely  to  be  a  testis.  4th.  Although  mental  charac- 
ters and  sexual  proclivities  may  be  allowed  a  certain  weight,  yet  we  must 
remember  the  influence  of  habit  and  education,  and  that  sexual  feelings 
may  arise  between  individuals  of  the  same  sex,  more  especially  when  in 
ignorance  of  their  true  condition.  5th.  If  no  spermatozoa  are  found  in 
so-called  seminal  emissions,  we  must  look  on  these,  in  the  absence  of  well- 
marked  male  organs,  as  extremely  doubtful.  6th.  In  the  same  way, 
mere  statements  as  to  menstruation  must  be  received  with  extreme 
caution.  We  should  have  the  menstrual  molimen  as  well  as  a  periodical 
hemorrhage. 

Impotence  and  Sterility. 

In  answer  to  Question  III,  ''Is  he  or  she  capable  of  procreating  chil- 
dren ?-"  you  must  not  forget  that,  although  there  can  be  no  doubt  that  the 
great  majority  of  so-called  hermaphrodites  are  sterile,  yet  in  ancient  times 
some  of  them  were  burnt  for  getting  women  with  child,  and  that  in  modern 
times  spermatozoa  have  been  found  in  the  seminal  secretions  of  some  of 
the  cases  recorded  above.  This  introduces  us  to  the  more  general  question 
as  to  the  causes  and  proofs  of  sterility  and  impotence  in  both  sexes.  It 
would  appear  that,  strictly  speaking,  English  law  draws  no  distinction  be- 
tween the  absence  of  power  for  sexual  intercourse  and  sterility  or  want  of 
fruitfuluess.  Yet  in  reality  there  is  a  very  real  distinction  between  the 
two,  which  is  clearly  recognized  in  our  courts  in  trials  involving  the  suc- 
cession to  estates  and  questions  of  legitimacy.  In  this  respect  Dr.  Guy  is 
logically  correct  in  separating  the  two  subjects.  But  it  seems  better  for 
practical  purposes  to  follow  the  common  legal  custom,  and  do  as  Dr. 
Taylor  does,  regard  impotence  in  the  male  and  sterility  in  the  female  as 
correlatives. 

1.  The  question  of  impotence  in  the  male  may  be  raised  by  a  wife  as  a 
ground  of  divorce.  In  this  case  the  law  requires  that  it  should  have  ex- 
isted ah  initio,  that  is,  before  the  marriage,  and  should  be  of  an  incurable 
nature;  marriage  being  very  properly,  as  far  as  the  law  goes,  regarded  as 
a  contract  between  the  two  parties,  in  which  it  is  presupposed  that  both 
are  capable  of  fulfilling  all  the  objects  of  marriage.     Such  suits  were  far 
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more  common  formerly  than  of  late  years.  In  the  reign  of  King  James 
I  of  England,  the  Earl  of  Essex  was  sued  by  his  countess  for  divorce  on 
the  ground  that  he  was  impotent.  She  claimed  to  be  a  virgo  intacta,  but 
is  said  to  have  substituted  one  of  her  maids  for  herself  when  examined. 
The  earl  appears  to  have  admitted  the  charge  as  regards  the  countess, 
although  he  denied  it  quoad  others.  The  case  is  complicated  by  her  guilty 
passion  for  Rochester.  (Hargrave's  "State  Trials,"  i,  p.  315.)  II.  Im- 
potency  is  frequently  alleged  as  a  ground  of  defence  against  accusations  of 
rape  or  indecent  assault;  for  the  most  part  falsely.  III.  Impotence  in  a 
husband  may  be  produced  as  a  proof  of  the  bastardy  or  illegitimacy  of  a 
child,  or  children,  and  simultaneously  as  a  proof  of  unchastity  in  a  wife. 

Casper  justly  remarks  that  in  examining  persons  supposed  to  be  impo- 
tent it  is  as  unnecessary,  and  indeed  useless,  as  it  is  indecent,  to  attempt 
any  testing  of  the  virile  powers  by  manipulations  of  the  genital  organs. 
If  these  are  well-formed  and  healthy,  and  the  general  health  be  good,  we 
ought  to  assume  that  there  is  capacity  for  sexual  intercourse  "  with  the 
usual  limit  of  age."  As  he  says  "the  jDossession  of  virile  and  procreative 
power  neither  requires  to  be,  nor  can  be,  proved  to  exist  by  any  physician," 
but  is  rather,  like  every  other  normal  function,  to  be  supposed  to  exist. 
From  the  13th  century  to  the  year  1677  the  laws  of  France  and  some 
other  European  countries  allowed  of,  and  even  ordered,  methods  of  ascer- 
taining sexual  capacity,  which  are  now  known  to  be  as  useless  as  they  were 
disgusting.  The  complaining  parties  were  examined  minutely  by  wit- 
nesses who  were  also  judges  in  the  case,  and  the  husband  had  then  and 
there  to  prove,  if  he  could,  his  disputed  capacity  (vide  article  "Congres" 
in  the  "  Dictionnaire  des  Sciences  Medicales").  It  seems  to  have  been 
abolished  in  consequence  of  a  Marquis  de  Langley  having  failed  to  prove 
his  powers  in  such  a  congress,  but  getting  seven  children  by  a  second  wife, 
after  his  divorce  from  the  complainant.  The  distinction  between  mental 
and  physical  causes  of  sexual  capacity  does  not  appear  to  us  to  be  well- 
founded,  at  least  in  the  class  of  cases  likely  to  come  to  trial. 

1st.  The  absence  of  the  usual  signs  of  puberty,  in  other  words  extreme 
youth,  must  be  regarded  as  a  cause  of  impotency.  Our  law  recognizes 
fourteen  in  the  male  and  twelve  in  the  female  as  the  earliest  age  at  which 
marriage  can  be  contracted.  The  age  of  fourteen  for  both  sexes  is  the 
ecclesiastical  law  of  both  the  Eastern  and  Western  churches.  Eighteen 
for  males  and  fifteen  for  females  was  fixed  by  the  Code  Napoleon.  Twenty 
and  sixteen  years  respectively  are  fixed  by  the  New  German  Civil  Mar- 
riage Bill.  Although  puberty  for  both  sexes  may  be  taken  to  commence 
somewhere  about  fourteen  in  both  sexes,  yet  physiologists  know  that  there 
are  many  exceptions  to  the  general  rule.  Puberty  is  often  deferred  in 
both  sexes,  whilst  occasionally  it  is  anticipated.  Instances  of  retardation 
are  familiar  to  every  medical  man  in  practice,  whilst  very  singular  in- 
stances of  precocious  puberty  may  be  found  in  medical  authors.  Two  of 
these  may  be  quoted  from  the  "  Medico-Chirurgical  Transactions."  The 
first  (from  vol.  i,  of  these,  pp.  276-285)  relates  to  Philip  Howarth,  born 
in  1806,  who  attained  to  puberty  in  his  second  year.  The  case  is  carefully 
reported  by  Dr.  White,  assistant  surgeon  to  Westminster  Hospital.  The 
virile  changes  involved  the  larynx  and  musculature  as  well  as  the  genital 
organs.  Older  writers  give  still  more  wonderful  cases,  but  these  are  less 
reliable  because  less  detailed.  Dr.  Mead  speaks  of  a  boy  achieving  puberty 
when  only  one  year  old.  (See  also  "  Phlegon,  de  Mirab.,"  cap.  xxxii.)  In 
the  second  vol.  of  the  same  "Transactions,"  p.  116,  etc.,  Dr.  Wall  writes 
to  Dr.  Matthew  Baillie  an  account  of  a  girl  who,  when  scarcely  two,  was 
as  developed  as  one  of  eighteen  would  ordinarily  be.  She  first  menstruated 
at  nine  months  of  age;    the  mamtn*  were  well  developed  in  her  second 
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year,  etc.,  etc.  Another  instance  is  recorded  by  Sir  Astley' Cooper,  in  vol. 
iv,  p.  204,  of  puberty  in  a  girl  aged  between  three  and  four  years.  Such 
cases,  however  wonderful,  have  little  bearing  upon  special  inquiries,  ex- 
cept in  so  far  as  they  show  that  too  much  importance  must  not  be  attached 
to  age  per  se.  If  we  find  unequivocal  signs  of  puberty  in  a  boy,  however 
young,  we  are,  cozteris  paribus,  to  consider  him  virile;  whilst  if  these  be 
absent,  even  at  the  age  of  twenty-five  or  more,  we  have  no  grounds  for  af- 
firming the  possession  of  a  power  which  does  not  manifest  itself  as  usual. 

2d.  Defect  or  malformation  of  the  sexual  organs  may  be  the  cause  of 
impotence.  Under  the  heading  of  Hermaphrodites  we  said  that  most  of 
these  beings  were  sterile,  and  very  many  are  impotent.  There  are,  how- 
ever, beings  in  whom  there  are,  properly  speaking,  no  organs  of  generation 
at  all — "sexless  things."  Neither  male  nor  female  organs  were  present  in 
a  case  reported  by  M.  Tardieu,  in  the  "Annales  d'Hygiene,"  1872,  ii,  149. 
(See  "  Taylor,"  vol.  ii,  p.  281.)  It  is  not  easy  to  lay  down  any  precise 
rules  as  to  the  amount  of  injury  or  damage,  short  of  entire  destruction  of 
the  genitals,  which  would  cause  absolute  sterility,  but  (A)  entire  absence 
of  the  penis  would  certainly  be  a  cause  of  impotence,  although  not  neces- 
sarily of  sterility.  The  same  may  be  said  of  extreme  degrees  of  hypospa- 
dias and  epispadias.  As  regards  minor  degrees  of  these,  particularly  of 
the  former,  there  are  numerous  instances  of  the  transmission  of  these 
defects.  Dr.  Woodman  had  a  case  brought  to  him  at  the  N.  E.  Children's 
Hospital  in  which,  for  four  generations,  there  was  hypospadias.  The  defect 
descended  on  the  male  side  only — in  other  words,  the  male  children  of  the 
sisters  were  well  formed.  Belloc  ("  Cours  de  Medecine  legale,"  etc.,  p.  50) 
mentions  a  similar  case.  See  references  in  Beck  (op.  cit.,  p.  52).  Epispa- 
dias is  so  often  mixed  with  absence  of  the  anterior  wall  of  the  bladder, 
that  disgust  on  the  part  of  the  female  would  probably  be  a  cause  of 
incapacity.  Dr.  Taylor  justly  remarks  that  in  the  presence  of  any  intro- 
mittent  organ,  however  small,  we  should  be  extremely  cautious  in 
pronouncing  any  opinion  as  to  the  possibility  of  sexual  intercourse — in 
other  words,  of  pronouncing  a  man  to  be  impotent  or  sterile.  (B)  Absence 
of  the  testicles  (as  in  castrates)  is  unquestionably  a  cause  of  sterility, 
though  there  seems  a  general  consent  amongst  legal  jurists  as  to  the  pos- 
sibility of  fruitful  intercourse  within  a  few  days  of  such  emasculation. 
This  opinion  is  a  very  ancient  one,  and  is  supported  by  a  few  facts  observed 
in  auimals,  and  by  one  or  two  cases  said  to  have  been  noted  in  human 
beings.  Thus  Varro  ("  De  re  rustica,"  vol.  ii,  p.  5,  quoted  by  Dr.  Elliott- 
son)  says,  "  Exemptis  testiculis,  si  statim  admiseris,  coucipere  (vaccas)." 
See  also  Sir  Astley  Cooper's  "Observations  on  the  Structure  and  Diseases 
of  the  Testes,"  p.  53,  sq.  40,  London,  1830.  A  case  of  impregnation  after 
the  husband  had  lost  both  testes  by  a  gunshot  wound  is  reported  by  Dr. 
Kriigelstein,  in  Henke's  "  Zeitschrift,"  1842,  vol.  i,  pp.  348  and  352, 
quoted  by  Dr.  Taylor.  Some  semen  may  be  retained  in  the  seminal  vesi- 
cles and  ducts.  But  we  confess  the  evidence  seems  to  us  very  imperfect. 
If  a  small  portion  only  of  secreting  structure  (seminal  tubes)  were  intact, 
and  in  communication  with  the  ducts,  it  is  quite  clear  that  spermatozoa 
may  be  formed.  We  think,  however,  that  the  power  of  copulating  has 
been  confounded  with  the  fecundative  act.  That  eunuchs,  or  at  least 
some  eunuchs,  possess  the  former  to  a  great  degree  seems  generally  ad- 
mitted. (See  "  Juvenal,"  passim.)  On  the  other  hand,  there  seems  reason 
to  conclude  from  numerous  cases  recorded  by  Dr.  Taylor  and  others,  that 
monorchids  (those  with  only  one  testicle,  or  with  only  one  descended  into 
the  scrotum),  and  crypsorchids  (or  those  in  whom  both  testicles  have  re- 
tained their  lumbar  or  abdominal  position — in  other  words,  both  testes  are 
absent  from  the  scrotum),  may  both  be  capable  of  begetting  children.  Mr. 
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Curling  states  that  in  monorchids  he  has  only  found  spermatozoa  in  the 
fluid  of  the  testis  which  had  descended.  Mr.  Partridge  and  others  con- 
firm this  by  asserting  the  absence  of  spermatozoa  in  all  cases  of  crypsor- 
chiils  examined.  (Consult  M..Godard's  "Etudes  snr  la  Monorchidie  et  la 
Cryptorchidie  chez  l'Homme,"  8vo.,  pp.  164,  Paris,  1857  ;  also  Review  of 
ditto  in  "American  Journal  of  Medical  Sciences,"  Jan.  1859  ;  also  Messrs. 
Goubaux  and  Follin's  Memoir,  "  Sur  la  Cryptorchidie  chez  l'Homme  et 
les  principaux  Animaux  domestiques  ; "  and  "Observations  on  Sterility  in 
Man,"  by  T.  B.  Curling,  F.  R.  S.  ( who  quotes  nine  cases  of  absence  of 
spermatozoa  in  human  semen  is  cases  of  retained  testes) ;  also  "  British  and 
Foreign  Medico-Chirurgical  Review,"  April,  1864.)  On  the  other  hand, 
Casper  found  spermatozoa  in  the  seminal  fluid  of  a  crypsorchid.  And 
although  John  Hunter  conceived  that  such  beings  were  necessarily  sterile, 
yet  looking  at  the  facts  of  comparative  anatomy,  we  think  the  question 
may  be  summed  up  as  follows:  The  majority  of  those  whose  testes  are 
both  undescended  are  sterile,  but  not  impotent,  whilst  there  are  some  who 
are  not  either — or  in  other  words,  are  perfectly  virile.  Supernumerary 
testes  (of  which  there  seems  scarcely  any  authentic  instance  in  modern 
times),  and  supernumerary  penes,  are  no  bar  to  sexual  intercourse,  though 
the  latter  may  increase  its  difficulties.  In  a  recent  case  exhibited  in  Lon- 
don there  were  two  penes,  but  two  testes  only.  (C)  Advanced  disease  of 
the  testicles  or  penis,  whether  syphilitic,  cancerous,  tuberculous,  or  of  any 
other  nature,  may  of  course  be  a  bar  to  sexual  intercourse,  or  a  cause  of 
sterility  in  the  male.     (See  Cautions  at  end  of  this  section.) 

3.  Complete  paraplegia  might,  and  probably  would,  also  hinder  sexual 
intercourse  taking  place  or  proving  fruitful.  Instances  are,  however,  on 
record  of  partial  paraplegia,  and  of  hemiplegia,  in  which  sexual  inter- 
course occurred  notwithstanding.  In  the  case  of  Legge  v.  Edmunds,  heard 
before  the  Vice-Chancellor  in  1854-5,  a  posthumous  child,  born  four 
months  after  the  death  of  the  reputed  father,  who  had  been  attacked  with 
coma  and.  right-sided  hemiplegia  two  months  before  the  supposed  date  of 
conception,  was  adjudged  legitimate,  though  there  were  some  very  sus- 
picious circumstances  in  the  case,  and  no  child  had  been  born  for  eight 
years  before.  Dr.  Taylor  considered  the  paternity  possible  but  im- 
probable. Drs.  Guy  and  Semple  strongly  maintained  the  possibility  and 
probability.  Locomotor  ataxy  and  other  nervous  diseases  are  also  known 
to  produce  this. 

4.  Injuries  to  the  head  or  spine  have  produced  impotency.  {See  Curling 
on  "  Diseases  of  the  Testes,"  2d  edition,  p.  362.) 

5.  Very  advanced  disease  of  almost  any  kind,  and  extreme  physical 
weakness,  may  produce  impotency  and  sterility.  Diabetes  is  usually 
accompanied  with  impotency.  On  the  other  hand,  the  authors  know  of 
cases  of  advanced  heart  and  lung  disease  (phthisis),*  in  which  coitus  (fol- 
lowed by  the  birth  of  a  child  resembling  the  father)  took  place  only  a  few 
hours  before  death. 

6.  The  mere  fact  of  old  age  does  not  in  itself  involve  sexual  incapacity, 
tin  nigh  it  renders  the  occurrence  of  paternity  far  less  probable  than  in 
earlier  life.  Mr.  Curling  has  found  spermatozoa  in  the  semen  of  very  aged 
men.  Casper  once  in  the  case  of  a  man  ninety-six.  The  authors  also  have 
two  or  three  times  found  them  in  the  seminal  fluid  of  men  over  ninety. 
M.  Dieu,  of  the  Invalides,  states  that  in  105  autopsies  of  men  between  64 
and  107,  there  were  no  spermatozoa  in  61  per  cent.  Old  Parr  was  believed 
to  have  begotten  a  son  when  he  was  140  years  of  age.     In  the  celebrated 

*  Spermatozoa  were  deficient  in  twelve  cases  of  phthisis  examined  by  Mr.  Cur- 
ling, while  Dr.  Davy  found  them  in  the  vesiculae  seminales  in  some  eases. 
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Banbury  peerage  case,  decided  by  the  House  of  Lords  in  1813,  Sir  Samuel 
Romilly  stated  that  the  law  of  England  admits  no  (advanced)  age  at 
which  a  man  may  not  become  a  father. 

7.  Lithotomy  sometimes  induces  sterility  in  the  male.  See  a  Paper  by  Mr. 
W.  F.  Teevan t"  Trans.  Chir.  Society,"  vol.  vii,  pp.  179, 180,  aud  "trans. 
Path.  Society,"  vol.  xvii,  p.  186),  narrating  four  cases  of  lateral  lithotomy. 
In  only  one  case  had  there  been  pregnancy  in  the  wife  after  the  operation  on 
the  husband,  and  that  was  within  three  months  after  being  lithotomized. 
In  none  of  the  four  cases  was  there  any  emission  in  coitu.  He  explains  it 
by  "laceration  of  the  floor  of  the  prostatic  urethra,  the  ejaculatory  ducts 
being  torn  across,  or  getting  plugged  in  the  healing  process."  It  is  pos- 
sible that  other  surgical  operations  (as  for  hernia  or  hydrocele)  may  lead 
to  sterility  or  impotence. 

8.  On  the  authority  of  Fodere,  Lang,  and  Sir  Astley  Cooper,  mumps  or 
cynanche  parotidea,  has  been  said  to  cause  wasting  of  the  testes,  and  some- 
times of  the  ovaries,  and  thus  to  induce  sterility  and  impotence.  Cases  of 
orchitis  or  epididymitis,  after  measles  and  mumps,  are  not  very  rare,  but 
in  this  country,  at  least,  such  an  extreme  atrophy  of  these  organs  as  would 
cause  complete  sterility  must  be  regarded  as  very  uncommon. 

9.  Certain  poisons,  notably  alcohol,  o])ium,  tobacco,  lead,  and  gonorrheal 
virus,  are  all  said  to  produce  sterility.  The  former  by  producing  general 
debility,  loss  of  nervous  power,  or  wasting  of  the  testes  or  ovaria;.the 
latter  by  producing  stricture  of  the  urethra,  or  blocking  of  the  seminal  ducts. 
A  similar  temporary  effect  has  been  ascribed  to  camphor  and  coffee,  ap- 
parently on  very  insufficient  grounds.  "  Camphora  per  nares,  castrat 
odore  mares"  ("  Schol  Salerno,"  confirmed  by  Trousseau  and  Pidoux). 
Iodine  and  the  iodides  are  said  to  cause  wasting  of  the  testes  in  the  male, 
and  the  breasts  in  the  female. 

Impotence  and  Sterility  in  the  Female. 

Permanent  sexual  incapacity  in  the  female  is  extremely  rare,  except  as 
a  consequence  of  age  and  disease.  For  the  only  likely  causes  of  such  a 
condition  existing  ab  initio,  or  from  birth,  are  the  entire  absence  oj  uterus, 
or  ovaries,  or  vagina — or  of  all  three.  As  regards  a  uterus,  notwith- 
standing the  dictum,  Propter  uterum  est  mulier,  extrauterine  foetation 
shows  that  the  organ  is  not  essential  to  pregnancy.  There  are  several  in- 
stances known  in  which  a  vagina  has  been  made  by  surgical  art — and  the 
entire  absence  of  both  ovaries  can  scarcely  be  proved  during  life,  although 
it  may  be  inferred  from  outward  appearances.* 

In  a  valuable  paper  on  "Some  remediable  Causes  of  Sterility,"  Mr. 
Spencer  Wells  gives  the  following  as  the  causes  of  barrenness  in  the 
female : 

"  1.  The  ovaries  may  not  perform  their  normal  function  of  periodical 
ovulation  :  in  other  words,  there  may  be  no  ova  prepared  for  impreg- 
nation. 

*  The  effects  of  castration  in  males,  and  removal  of  the  ovaries  in  females,  vary 
according  to  the  age  at  which  the  operation  is  performed,  i.e.,  whether  before 
puberty  or  after.  A  boy,  if  emasculated,  grows  fat ;  his  muscles  are  soft,  his  voice 
and  appearance  are  feminine,  the  larynx  never  enlarges  as  in  the  adult  male,  the 
growth  of  the  beard  is  hindered  or  prevented  ;  and  there  is  an  absence  of  manli- 
ness of  character.  In  adults  there  is,  in  addition  to  sterility,  an  absence  of  sexual 
desire  in  most  cases,  general  loss  of  power,  and  a  squeaky  voice.  In  women  who 
bave  lost  the  ovaries,  there  is  a  loss  of  sexual  appetite,  the  growth  of  a  beard,  the 
voice  becomes  harsh,  the  whole  appearance  manly,  the  breasts  waste,  and  in  general 
the  body  is  thinner. 
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"  2.  Alterations  in  the  coverings  of  the  ovary  may  interfere  with  the 
escape  of  the  ovum. 

"  3.  The  ova  may  escape  from  the  ovary,  but  may  not  he  grasped  by 
the  fimbriae.  They  generally  perish  ;  or  if  impregnated  we  get  extra- 
uterine foetation. 

"4.  Alterations  in  the  Fallopian  tubes  may  obstruct  the  passage  of  the 
ovum  into  the  uterus. 

"  5.  Alterations  in  the  uterus,  or  in  the  vagina  or  external  organs,  may 
prevent  impregnation  of  the  ovum  (1)  by  preventing  access  of  the  sperma- 
tozoa to  the  ovum;  (2)  by  destroying  the  spermatozoa  by  admixture  with 
abnormal  fluids,  or  (3)  in  some  other  way  interfering  with  the  physical 
conditions  of  fecundation." 

Under  this  fifth  heading  he  enumerates:  inter  aliis — 

r\    i     •        p^t     ■         f    By  adhesion  of  labia. 
Occlusion  or  Vagina    <    r>    .  c  , 

°  (    .By  imperforate  hymen. 

Diseases  of  the  Vulva  (Eczema,  Herpes,  etc.). 

Hyperesthesia  and  anaesthesia  of  the  Vagina. 

Diseases  of  Rectum,  Urethra,  and  Bladder. 

Ruptured  Perineum. 

Vaginal  and  Uterine  Leucorrhoea. 

Diseases  and  displacements  of  the  Uterus. 

Contraction  of  the  Os  and  Cervical  Canal. 

Foreign  bodies  and  tumors  in  the  uterine  cavity,  including,  of  course, 

Cancers,  Polypi,  Fibroids,  etc. 

Now  it  will  be  seen  at  once,  that  a  very  large  proportion  of  these  causes 
are  curable,  or  not  likely  to  exist  ab  initio. 

Paraplegia  in  the  female  does  not  always  prevent  either  impregnation 
or  delivery. 

Unnatural  Crimes — Sodomy — Pcederasty. 

The  references  to  these  subjects  in  the  Old  and  New  Testaments,  in  the 
Noulhetikon  or  Admonition  of  Phocylides,  and  the  poems  of  Martial, 
Catullus,  and  other  ancient  writers,  show  that  in  every  age,  especially  in 
populous  places,  aberrations  of  the  sexual  passion  of  the  most  horrible 
kinds  have  been  more  or  less  prevalent.  As  however  only  two  of  these, 
Sodomy  and  Paederasty,  are  known  to  English  law,  we  shall  only  treat 
briefly  of  these,  especially  as  Tribadism,  Irrumation,  Fellation,  Cunni- 
lingus,  and  Coprophagia  leave  no  certain  signs  on  the  body  of  either  of 
the  guilty  parties.  The  authority,  indeed,  of  Parent-Duchatelet  has  been 
cited  to  prove  that  the  so-called  Lesbian  love  produces  enlargement  of  the 
clitoris  and  other  changes  in  the  female  genital  organs.  The  authors, 
however,  know  of  none  which  are  characteristic  ;  in  other  words,  natural  con- 
formation, disease,  want  of  cleanliness,  and  self  abuse  may  produce  chauges 
of  similar  characters  to  those  described.  With  regard  to  Sodomy  and 
Paederasty,  they  are  punished  with  death,  accordiug  to  the  statute-books 
of  this  and  most  civilized  countries.  Owing,  however,  to  the  difficulties  of 
proof,  and  the  fact  that  worthless  characters  sometimes  accuse  innocent 
persons  of  these  crimes  in  order  to  extort  money,  this  extreme  penalty  is 
seldom  enforced.  We  think  it  right  to  repeat  the  caution  of  Beck,  which, 
indeed,  applies  to  many  other  matters — that  a  medical  witness  should  not 
state  that  such  and  such  a  crime  has  been  committed,  but  should  depose 
to  the  facts  of  certain  appearances,  etc.,  and  state  whether  they  are  con- 
sistent with  the  commission  of  the  crime. 
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As  regards  that  form  of  sodomy  known  as  bestiality,  or  unnatural  con- 
nection of  human  beings  with  the  so-called  "lower  animals,"  we  are  of 
opinion  that  the  only  medical  evidence,  in  either  sex,  which  is  of  the 
slightest  scientific  value,  must  consist  in  the  finding  of  spermatozoa  on  the 
person  or  clothes  of  the  man  or  woman  concerned,  or  on  the  hairs  of  the 
animal.  There  can  (as  Casper  justly  says)  be  seldom  or  never  any  chance 
of  finding  spermatozoa  in  the  vagina  of  an  animal,  but  they  do  adhere, 
with  wonderful  tenacity,  to  hairs.  The  hairs  themselves,  found  adhering 
to  stains  of  blood,  mucus,  or  semen,  on  the  underclothing,  might  furnish 
corroborative  proofs.  It  is  well  known  that  almost  every  animal  has  char- 
acteristic spermatozoa,  and  a  practiced  microscopist  could,  in  many  in- 
stances, determine  whether  these  were  human  or  not.  On  the  other  hand, 
it  must  be  remembered  that  human  spermatozoa  differ  considerably  in  size, 
and  even  in  outline,  according  to  the  age,  vigor,  and  other  qualities  of  the 
person  from  whom  they  are  derived.  In  the  case  of  a  female,  if  seen  quickly 
after  the  event,  there  might  also  be  excoriations,  or  other  signs  of  rape. 
But  this  is  extremely  doubtful. 

Very  extraordinary  evidence  has  sometimes  been  tendered  in  courts  of 
justice  ("Tardieu  sur  les  Attentats  aux  Moeurs,"  6  ed.,  p.  15)  with  a  view 
to  prove  the  impossibility  of  such  unnatural  connections.  In  our  opinion 
such  evidence  has  no  scientific  value  whatever. 

The  recent  trial  of  Boultou  and  Parke  (Queen's  Bench,  1871)  was  for 
"conspiracy  to  commit  or  to  incite  to  the  commission  of  immorality."  The 
prisoners  had  assumed  female  names  and  attire,  and  had  frequented  theatres 
and  other  places  of  amusement,  as  was  supposed  for  criminal  purposes. 
The  medical  evidence  was  conflicting,  and  the  prisoners  were  discharged 
with  a  verdict  of  not  guilty.  The  details  given  by  Casper  and  Tardieu 
render  it  probable  that  this  crime  is  still  very  prevalent  in  large  cities.  In 
the  case  of  Wiseman,  prosecuted  by  the  Crown,  it  was  held  by  the  majority 
of  the  judges  that  unnatural  connection  with  a  woman  came  within  the 
statute.  Both  parties  to  the  crime  are  held  equally  guilty,  but  one  may 
be  admitted  as  a  witness  against  the  other.  Boys  under  fourteen,  and  girls 
under  twelve,  are  not  held  to  be  consenting  parties.  The  remarks  as  to 
sleep  and  consciousness  made  under  the  head  of  Rape  apply  here  with 
tenfold  force — as  do  those  on  consent  and  resistance.  The  division  of  male 
criminals  into  active  and  passive  is  more  curious  than  practical,  since  those 
addicted  to  the  crime  usually  alternate  characters.  The  principal  facts 
bearing  on  the  subject  may  be  briefly  stated  as  follows : 

1.  Appearance  and  habits  of  the  criminals.  They  are  usually  of  femi- 
nine appearance,  and  strive  to  appear  like  women.  To  this  end  they  wear 
their  hair  long,  curl  and  part  it  in  the  middle;  remove  superfluous  hairs, 
and  conceal  or  destroy  such  virile  appendages  as  beard,  whiskers,  or  mus- 
tache. They  wear  female  dress,  even  including  stays,  and  a  profusion  of 
jewelry;  they  use  paint,  perfumery,  and  padding: 

"  Son  teint,  reluisant  de  pommade, 
Par  le  carmin  est  embelli. 
On  le  devine  quand  il  passe, 
Autour  de  lui  l'air  est  ambre, 
Ses  cheveux  bouclent  avec  grace, 
Son  habit  presse  un  dos  cambre. 
Comme  une  coquette  un  peu  grasse, 
Dans  un  corset  il  est  serre. " — Beranger. 

If  the  crime  has  been  habitual,  there  will  be  the  usual  evidences  of  sexual 
excesses,  in  premature  decay  of  strength,  and  the  apparent  age  will  exceed 
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the  real.  They  generally  affect  the  society  of  those  of  their  own  sex,  and 
as  usually  hate  that  of  the  female  sex.  Their  pose  is  often  statuesque,  like 
that  of  those  addicted  to  masturbation. 

2.  The  parts  of  generation  are  generally  much  relaxed,  the  scrotum 
pendulous,  the  penis  elongated  (and  it  is  said  that  the  glans  is  more  than 
usually  bulbous  and  conical,  and  the  urethra  twisted  ??).  The  natural  folds 
about  the  anus  are  said  to  be  obliterated,  giving  the  skin  of  that  part  a 
smooth  appearance,  and  there  is  a  horn-like  or  funnel-like*  depression  of 
the  nates  towards  the  anus.  The  anus  itself  is  often  gapiug,  the  sphincter 
relaxed  (there  may  also  be  fistula?,  piles,  and  procidentia  or  hernial  pro- 
trusions— but  of  course  these  are  mere  accidentals). 

3.  There  may  also  be  excoriations  on  the  parts  of  generation,  and  at  the 
verge  of  the  anus,  and  primary  or  secondary  syphilitic  lesions  may  be 
found  there.  As  regards  the  latter,  we  have  so  often  found  mucous  tuber- 
cles and  other  specific  lesions  of  the  anus  associated  with  hereditary 
syphilis  in  young  subjects,  that  we  think  very  great  care  is  necessary  in 
distinguishing  the  nature  and  duration  of  supposed  syphilitic  chancres  in 
this  situation. 

Su7)imary. — It  will  be  seen  that  there  are  no  very  certain  signs  of  this 
crime.  Casper  and  Tardieu  rely  most  upon  the  funnel-shaped  depression 
between  the  nates,  and  the  smoothness  of  the  skin  about  the  anus.  Both 
admit,  however,  that  these  may  be  absent,  even  in  criminals  like  the 
notorious  Count  Cajus.f 


CHAPTER    XXIII. 

Pregnancy — Period  of  Utero-gestation— Signs  of  recent  delivery  in  the  living, 
and  in  the  dead  body. 

Some  great  authorities  state  that  the  question  of  pregnancy  in  the  living 
is  one  that  seldom  comes  within  the  domain  of  medical  jurisprudence. 
This  may  be  so  as  regards  the  Superior  Courts,  but  our  experience  is  rather 
the  reverse,  as  regards  criminal  proceedings  and  actions  for  malapraxis. 
Your  opinion  may  be  asked  in  the  following  cases : 

1st.  A  woman  who  is  condemned  to  death  for  murder  may  plead  that 
she  is  with  child,  as  Miss  Edmonds  did  in  the  Brighton  poisoning  case. 
She  was  not  so,  but  cases  have  unfortunately  occurred  in  which  a  preg- 
nant woman  has  been  hanged.  This  issue  is  generally  tried  by  a  "Jury 
of  Matrons,"  but  usually  a  medical  man  is  consulted  in  addition,  and 
properly  so,  as  there  is  no  subject  on  which  average  women  display  more 
ignorance  than  on  this  question. 

*  Casper  calls  it  "trumpet-shaped." 

f  See  also  Rosenbaum.  "  Die  Lustsuche  im  Alterthum,"  Halle,  1839, 8vo. ;  Dohrn, 
"  Zur  Lehre  v.  d.  Pederastie  in  Casper's  Vierteljahrschrift,"  Bd.  iv,  s.  193;  Cas- 
per's "Forensic  Medicine,"  N.  Syd.  Society's  translation,  vol.  iii ;  Tardieu, 
''  Etude  Medico -legale  sur  les  Attentats  aux  Mceurs,"  6  ed.,  Paris,  1873  (p.  '200  of 
this  contains  other  references  to  books)  ;  Taylor,  "  Principles  and  Practice  of 
Medical  Jurisprudence,"  vol.  ii,  p.  472,  and  2d  edition;  Beck,  "Elements  of 
Medical  Jurisprudence,"  5th  ed.,  p.  110  (references  in  footnote  to  "  Zacchias," 
Fodere,  and  Mahon). 
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2d.  A  lady  may  assert  that  she  is  pregnant  with  an  heir  to  an  estate, 
her  husband  being  recently  dead. 

3d.  A  girl  who  has  been  seduced  may  assert  her  pregnancy  as  a  reason 
for  increased  damages. 

4th.  A  married  woman,  to  please  her  husband,  or  for  some  other  motive, 
may  make  a  similar  assertion.  The  same  statement  may  be  made  by  a 
lunatic  or  religious  impostor,  like  Joanna  Southcote. 

5th.  The  plea  of  pregnancy  may  be  (rightly  or  wrongly)  set  up  as  an 
excuse  for  non-attendance  at  a  trial.     Will.  4,  cap.  22,  s.  6. 

6th.  An  accusation  of  pregnancy  may  be  made  against  a  single  woman, 
a  widow,  or  a  married  woman  living  separate  from  her  husband.  This 
may  furnish  grounds  for  an  action  for  libel  or  slander,  or  for  proceedings 
in  the  Divorce  Court. 

7th.  Accusations  of  malapraxis  may  be  made  against  a  medical  man 
or  other  persons,  on  the  ground  that  he  or  they  have  mistaken  pregnancy 
for  some  other  condition,  or  attempted  to  bring  on  abortion. 

In  the  case  of  a  dead  body,  the  question  of  pregnancy  may  be  important. 

1st.  As  furnishing  a  motive  for  murder  (case  of  Tawell). 

2d.  As  a  probable  motive  for  suicide. 

3d.  The  question  of  heirship  may  arise,  because  a  pregnant  woman, 
under  certain  circumstances,  may  be  less  likely  to  survive  than  one  who 
is  not  with  child. 

Cautions  as  to  the  Diagnosis  of  Pregnancy. 

There  is  probably  no  subject  in  the  whole  domain  of  medical  practice 
on  which  so  many  mistakes  have  been  made  as  in  the  diagnosis  of  preg- 
nancy. For  the  most  part  these  mistakes  are  easily  avoidable  by  attend- 
ing to  the  following  cautions : 

1st.  Never  rely  on  a  single  symptom  ;  not  even  on  so  marked  a  sign  as 
the  sounds  of  the  foetal  heart.  The  auditory  nerves  may  be  deceived  as 
well  as  the  optic.  It  is  seldom  safe  to  pronounce  on  the  authority  of  less 
than  three  or  four  of  the  supposed  symptoms. 

2d.  In  the  majority  of  cases,  it  is  not  possible  to  be  absolutely  certain  of 
the  existence  of  pregnancy  before  the  6th  or  7th  month  of  utero-gestation, 
although  you  may  often  be  correct  at  a  much  earlier  date. 

3d.  Never  be  satisfied  to  give  an  opinion  without  a  complete  and  care- 
ful examination  of  the  case.  In  any  doubtful  case,  as  when  pregnancy 
and  disease  are  combined,  it  is  better  to  seek  and  obtain  a  second,  or  even 
a  third  opinion. 

4th.  No  reliance  (for  legal  purposes)  is  to  be  placed  upon  the  feelings 
or  fancies  of  the  woman,  nor  on  the  accounts  given  you  by  herself,  or  by 
her  friends.  Your  reliance  must  be  upon  "  physical  signs."  The  saying 
of  Gooch  that  "  Women's  bellies  and  not  their  words,  are  to  be  believed," 
however  coarse,  is  but  simple  truth  ;  since,  however  honest  their  inten- 
tions are,  they  may  be  deceived.  Respectable  married  ladies  who  have 
had  many  children  often  deceive  themselves.  What  wonder  then,  if  a 
woman  who  has  never  had  a  child  should  make  a  mistake,  more  especially 
when  she  may  have  most  terrible  temptations  to  induce  others  to  believe 
her  pregnant,  or  the  reverse  ? 

5th.  Let  your  examination  be  thorough,  and  if  possible,  in  the  presence 
of  a  witness.  Observe  great  gentleness,  and  as  much  delicacy  as  you  can. 
Medical  men  sometimes  forget  that  they  have  no  right,  merely  because 
they  have  a  medical  qualification,  to  examine  a  woman  against  her  own 
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consent,  merely  on  the  verbal  order  of  a  policeman,  or  even  of  a  magis- 
trate;  nor,  indeed,  even  on  a  written  order,  except  in  the  case  of  a  prisoner. 
It  is  seldom  that  the  accused  person  will  refuse  to  undergo  such  an  exam- 
ination, if  her  consent  be  asked,  but  we  have  known  a  rough  and  hasty 
examination  followed  by  an  action  for  damages,  because  a  medical  man 
forgot  the  necessity  of  this  precaution.  This  remark  applies  equally  to 
cases  of  rape,  criminal  assaults,  and  alleged  delivery. 

The  principal  symptoms  of  pregnancy  are  (1)  Cessation  of  the  catame- 
nia  ;  (2)  Morning  sickness  ;  (3)  Changes  in  the  breasts  ;  (4)  Enlargement 
and  other  abdominal  symptoms ;  (5)  Changes  in  the  uterus  and  vagina ; 
(6)  Symptoms  belonging  to  the  foetus  and  placenta ;  (7)  Alterations  in  the 
secretions,  such  as  salivation,  chauges  in  the  urine,  etc.  As  these  symp- 
toms are  by  no  means  of  equal  value,  or  equally  easy  to  recognize,  we 
shall  discuss  them  separately. 

I.  Of  the  Cessation  of  the  Catamenia. — The  rule,  of  course,  is  that  you 
will  find  the  catamenia  suppressed  for  as  many  monthly  periods  as  the 
woman  is  months  "  gone  with  child."  But  remember:  First,  that  a  wo- 
man may  have  periodical  haemorrhages  all  through  pregnancy,  and  that 
these  are  very  common  in  the  earlier  months  without  any  placenta  prsevia 
in  the  true  sense  of  the  term  :  Second,  that  some  women  conceive  without 
ever  having  been  "  regular"  or  "  poorly"  at  all,  and  cases  are  recorded 
in  which  women  never  had  any  appearance  of  monthly  discharges  except 
when  they  were  pregnant.*     Remember  also  that  the  catamenia  may  be 


*  The  catamenia,  menses,  "monthlies,"  or  "  poorly  times,"  usually  occur  from 
the  period  of  puberty  till  the  cessation  of  active  sexual  life,  in  the  vast  majority  of 
the  female  sex,  at  pretty  regular  intervals  of  one  lunar  month,  or  28  days,  reckoned 
from  the  beginning  of  one  such  haemorrhage  to  the  beginning  of  another,  and 
coincide  physiologically  with  the  discharge  of  unimpregnated  ova  from  ripened 
Graafian  follicles.  The  catamenial  discharge  is  for  the  most  part  blood  but  little 
altered  in  composition,  though  Dr.  Letheby  and  others  assert  that  the  fibrin  is 
greatly  lessened  or  absent,  thus  accounting  for  the  rarity  with  which  it  forms  a 
firm  coagulum.  It  is,  however,  generally  altered  in  color,  from  admixture  with 
the  secretions  of  the  vagina,  and  more  or  less  mixed  with  epithelial  scales,  and 
other  matters  from  the  uterus,  vagina,  or  external  parts.  In  some  women  there  is 
a  complete  "  moult,"  recognizable  by  the  microscope,  from  the  whole  of  the  urino- 
genital  tract.  This  flow  may  vary  in  quantity  from  a  few  drops  to  many  ounces, 
from  four  to  eight  ounces  being  very  common,  and  it  maj'  last  only  a  few  hours  or 
several  days,  from  three  to  four  and  a  half  days  being  a  common  "  period."  The 
apparent  interval  being  thus  only  25,  20,  or  even  less  days.  Some  women  are  said 
to  menstruate,  or  "  be  poorly,"  or  "  have  the  flowers  "  at  intervals  of  only  fourteen 
days  and,  very  rarely,  of  only  seven  days.  Many  causes  may  retard  their  flow  by 
a  day  or  two,  or  may  cause  it  to  be  anticipated.  Mr.  Robertson's  researches  have 
shown  that  the  average  for  the  commencement  of  menstruation  is  15  204  years. 
Our  own  experience  gives  14.36  years,  whilst  Mr  Whitehead  found  that  in  Man- 
chester, in  a  large  number  of  cases,  it  was  not  established  till  the  10th  year  ;  whilst 
cases  are  on  record  of  children  born  with  the  signs  of  puberty,  and  menstruating 
when  they  were  nine  months  old  ("  Med-Chir.  Transac,"  vol.  ii,  p.  110).  Numer- 
ous cases  of  retarded  menstruation,  not  beginning  till  the  20lh  or  26th  year,  or  even 
later,  are  also  on  record. 

Many  of  the  supposed  cases  of  early  or  precocious  menstruation  are  undoubtedly 
spurious,  and  all  cases  in  which  the  other  signs  of  puberty  are  absent  must  be  re- 
garded as  doubtful.  M.  Briere  de  Boismont  found  the  mean  age  of  first  menstrua- 
tion in  Paris  to  be  14  years  and  6  months,  whilst  in  small  towns  it  was  14  years  9 
months,  and  in  the  country  14  years  10  months.  It  is  generally  supposed  to  occur 
earlier  in  towns  than  in  the  country,  and  in  hot  climates  than  in  cold  ones.  Dr. 
Norman  Cheevers,  however,  does  not  hold  this  to  be  generally  true  as  regards  In- 
dia, except  when  the  sexual  passion  has  been  unduly  stimulated  at  early  ages.  The 
catamenia  usually  cease  from  the  42d  to  the  48th  year ;  but  this,  like  the  period  of 
their  commencement,  is  very  variable. 
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suppressed  from  cold,  from  fright,  from  phthisis,  from  anaemia,  and  other 
causes.  Also  that  a  woman  may  either  conceal  the  occurrences  of  men- 
struation, or  may  purposely  stain  her  underclothing  with  the  blood  of 
other  animals,  or  with  pigments  closely  resembling  blood  in  color;  and 


Uterus  of  woman  -who  died  from  apoplexy  during  the  catamenial  flow.    The  whole  of  the 
mucous  membrane  of  the  body  of  the  uterus  is  wanting. 


remember  also  that  stains  upon  clothes  or  bedding  may  be  due  to  other 
haemorrhages,  as,  for  instance,  from  piles,  and  that  haemorrhages  may  also 
proceed  from  polypoid  or  fibrous  tumors  of  the  meatus  urinarius,  from  a 
boil,  abscess,  or  the  like. 

The  practical  conclusion  you  will  draw  from  all  this  is,  that  the  presence 
or  absence  of  the  catamenia  is  in  itself  of  very  little  value  in  the  diag- 
nosis of  pregnancy,  although  taken  with  other  symptoms,  their  absence 
may  assist  us  in  the  diagnosis.  We  have,  however,  dwelt  at  some  length 
on  this  topic,  because  it  is  of  importance  in  other  ways. 

II.  Morning  Sickness. — Pregnancy  is  often  accompanied  by  many  de- 
rangements of  the  digestive  organs.  From  the  second  to  the  sixth  week 
after  conception  is  the  most  common  period  at  which  these  occur,  and 
they  generally  decline  about  the  fourth  month.  "  Morning  sickness  "  is 
the  most  important  of  these  in  a  diagnostic  point  of  view.  This  generally 
occurs  only  on  first  rising  in  the  morning,  or  on  assuming  an  erect  posi- 
tion, and  is  very  often  limited,  as  the  name  implies,  to  the  morning  hours. 
As  a  rule,  the  general  health,  appetite,  and  nutrition  are  but  little  affected, 
although  in  exceptional  cases  life  itself  may  be  imperilled.  It  is  important 
to  remember  that  renal,  gastric,  cerebral,  and  cardiac  disease  may  give 
rise  to  nausea,  vomiting,  and  other  dyspeptic  symptoms.  "  Morning  sick- 
ness "  is  also  common  in  dram-drinkers.  So  that  taken  by  itself,  this 
symptom  also  is  worth  very  little,  but  in  young  and  healthy  prirniparae  it 
may  often  give  valuable  indications,  taken  in  conjunction  with  other  symp- 
toms. 

III.  Mammary  Changes.. — The  breasts  grow  larger  and  heavier  concur- 
rently with  the  growth  and  development  of  the  ovum.  Part  of  this  in- 
creased size  is  doubtless  due  to  adipose  tissue,  but  the  most  characteristic 
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changes  are  the  increased  size  of  the  true  breast,  or  gland  tissue ;  and  the 
most  marked  visible  signs  are  the  change  of  color  in  the  areola  of  the 
nipple,  and  the  increased  size  of  the  follicles  in  that  areola.  At  the  same 
time  the  veins  become  enlarged  and  prominent.  All  these  changes  are 
most  conspicuous  in  a  first  pregnancy,  and  are  best  seen  in  women  with 
clear  complexions,  with  a  moderate  amount  of  pigment  in  the  skin.  The 
general  impression  is  better  conveyed  by  the  colored  illustration  than  by 
any  verbal  description.  If  you  wish  to  examine  the  breasts  for  medico- 
legal purposes,  it  is  very  important  to  look  at  them  first  before  touching 
them.  The  whole  bosom  should  be  uncovered.  The  changes  about  to  be 
described  begin  with  the  beginning  of  pregnancy,  but  are  clearly  per- 
ceptible at  the  end  of  six  weeks  or  two  months.  There  is  then  a  decided 
darkening  around  the  nipple.  You  must  not  forget  that  there  is  always  an 
areola  or  colored  circle  varying  from  a  pink  in  very  fair  women,  to  brown 
or  almost  black,  in  darker  people — but  its  size  is  greatly  increased  by 
pregnancy — its  diameter  ranges  from  one-half  to  two  or  three  inches. 
Upon  this  dark  ground  there  is  a  double  or  triple  row  of  follicles,  or 
tubercles  of  the  areola,  which  are  in  reality  miniature  nipples.  Their 
lighter  color  strongly  contrasts  with  the  dark  ground  on  which  they  lie — 
their  number  varies  from  twelve  to  about  twenty — and  their  size  is  much 
increased  by  pregnancy.  Besides  this,  towards  the  end  of  gestation,  there 
are  small  whitish  spots  on  the  outer  part  of  the  areola,  presenting  an  ap- 
pearance as  if  the  color  had  been  discharged  by  a  shower  of  drops  falling 
on  the  part.  (Secondary  areola  of  Dubois.)  Dr.  Montgomery  attributes 
great  importance  to  these  as  a  sign  of  pregnancy.  The  nipple  becomes 
more  prominent  and  turgid,  and  often  has  branny  scales,  from  the  drying 
up  of  a  milk-like  fluid  which  now  begins  to  be  secreted.  The  breasts 
become  firmer,  larger,  and  more  knotty  in  feeling.  Care  must  be  taken 
not  to  handle  the  breasts  much — or  the  observer  may  easily  be  deceived 
by  the  physiological  congestion  thus  produced.  It  is  the  first  impression 
given  to  the  touch  which  is  of  value.  Blue  veins  (at  least  in  fair  people) 
are  now  very  distinctly  seen,  especially  in  the  later  months,  and  the  origin 
of  the  nipple  has  ofteu  a  moist  appearance.  Milk  is  very  often  present  in 
the  tubes,  and  may  be  squeezed  from  the  nipple.  Numerous  cases  of  milk 
in  the  breasts  in  single  and  not  pregnant  women  are  on  record  ;  one  of  the 
earliest,  Baudelocque's  ("Art  d'Accouchement,"  torn,  i,  p.  188,  1822),  was 
in  a  girl  only  eight  years  old — and  the  authors  themselves  are  acquainted 
with  others,  "  L.  H.  Reports,"  vol.  i.  Authentic  instances  of  milk  in  the 
male  breast  (not  to  be  confounded  with  cystic  disease)  are  also  recorded 
by  Humboldt  and  others.  The  first  intimation  received  by  the  woman 
herself  of  this  secretion  is  probably  a  little  moisture  on  the  chemise  or 
under-garment.  It  frequently  happens  that  true  milk  is  not  secreted  in 
any  quantity  until  after  delivery,  but  at  the  fifth  or  sixth  month  we  shall 
nearly  always  be  able  to  distinguish  the  elements  of  that  fluid  by  the  aid 
of  a  i  inch  objective,  if  the  fluid  from  the  nipples  be  placed  on  a  glass 
slide.  Dr.  Lumley  Earle  has  noted  the  occurrence  of  silvery  streaks  (like 
the  linetc  albicantes  to  be  described  afterwards),  which  are  seen  by  slightly 
stretching  the  skin  of  the  breast  between  finger  and  thumb.  These  of  course 
are  best  seen  in  multi parse.* 

*  During  menstruation,  in  ovarian  disease,  or  by  the  mind  being  much  directed 
to  the  subject,  single  and  non-pregnant  women  may  exhibit  many  of  the  mam- 
mary symptoms  described  above — especially  enlargement  of  the  breasts.  We  can 
therefore;  scarcely  be  too  cautious  in  forming  our  judgment  upon  this  point,  espe- 
cially as  really  pregnant  women  occasionally  show  little  change  in  the  breasts  until 
after  delivery. 
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IV.  Abdominal  Symptoms. — During  the  first  two  months  or  so  there  is 
but  little  change  in  the  size  of  the  abdomen.  Indeed,  the  French  have  a 
proverb,  En  ventre  plat,  enfant  ily  a,  which  has  been  quaintly  translated  by, 
"  Before  a  bank  there  comes  a  lank,"  because  at  first  the  belly  becomes 
flatter,  and  the  navel  sinks  in.  About  the  third  month,  however,  the  in- 
creased size  of  the  abdomen  becomes  obvious,  and  from  this  time  it  goes 
on  steadily  growing  bigger  till  nearly  the  end  of  gestation.  About  the 
fifth  month,  the  uterus  may  be  felt  through  the  abdominal  walls,  and  the 
navel  has  become  shallower.  At  the  sixth  month  the  uterus  reaches  the 
umbilicus.  At  the  seventh  it  is  half-way  between  that  and  the  ensiform 
cartilage.  At  the  end  of  the  eighth  month  it  reaches  the  ensiform  carti- 
lage and  the  navel  is  very  prominent,  and  between  this  and  the  end  of 
pregnancy  the  uterus  falls  down  again  a  little,  so  that  the  woman  often 
seems  a  little  smaller  than  at  the  eighth  month.  In  typical  cases,  nothing 
can  well  be  mistaken  for  this  enlargement.  When,  however,  the  uterus  is 
bicornate,  or  there  is  lateral  displacement,  so  that  the  foetus  lies  all  on  one 
side  of  the  abdomen,  when  there  is  a  very  large  quantity  of  liq.  amnii,  or 
when  pregnancy  is  combined  with  ovarian  disease,  tumors,  or  even  a  very 
large  quantity  of  abdominal  fat,  the  diagnosis  of  pregnancy  may  often  be 
very  difficult.  Numerous  cases  in  Dewees,  Montgomery,  and  other  authors, 
and  the  well-known  instance  of  Lady  Flora  Hastings,  teach  us  how  care- 
ful we  should  be  not  to  make  a  diagnosis  of  pregnancy  from  the  mere  fact 
of  enlargement  of  the  abdomen.  Our  examination  in  such  cases  should  be 
thorough,  and  if  there  be  auy  doubt,  we  should  seek  further  opinions,  or 
wait  for  the  arbitration  of  time.  In  general  the  tumor  produced  by  the 
gravid  uterus  at  the  seventh  month  and  afterwards,  will  be  found  symmet- 
rical, ovoid,  semi-solid,  and  dull  on  percussion.  It  will  sensibly  contract 
under  the  hand — especially  if  the  latter  be  cold — and  relax  again,  and 
Dr.  Braxton  Hicks  has  recently  pointed  out  that  the  muscular  susurrus 
of  the  uterus  may  sometimes  be  mistaken  for  the  fcetal  heart.  (See 
symptoms  relating  to  the  foetus.)  The  outlines  of  the  foetus  can  often  be 
plainly  felt  through  the  uterine  wall,  and  a  cold  hand  will  often  cause 
foetal  movements  of  a  lively  character.  To  support  the  increased  weight 
of  the  gravid  uterus,  the  woman  walks  more  uprightly,  with  her  head 
thrown  back,  and  the  toes  turned  out.  Dr.  Montgomery  lays  some  stress 
upon  a  dark  line  extending  from  the  navel  to  the  pubes.  This  is  almost 
invariably  present,  and  is  sometimes  of  considerable  width.  It  may,  how- 
ever, date  from  a  previous  pregnancy — and  something  like  it  is  sometimes 
seen  in  ovarian  disease. 

V.  C'hanges  in  the  Uterus  and  Vagina. — The  gradual  enlargement  of 
the  uterus  has  just  been  described.     From  a  weight  of  at  most  2  to  3  ozs. 


Fig.  71. 


Fig.  72. 


Os  and  cervix  uteri  at  third  month. 


and  cervix  uteri  at  sixth  month. 


(unimpreguated)  it  gets  to  weigh  some  24  ozs.  or  even  2  lbs.  But  the 
changes  in  the  cervix  uteri  (shown  in  Figs.  71-74),  are  most  important  for 
us.     The  shortening  of  the  cervix  becomes  evident  about  the  fifth  month, 
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ami  at  full  terra  it  can  scarcely  be  said  that  there  is  any  appreciable  neck 
to  the  uterus.  At  the  same  time  the  follicles  about  the  os  uteri  become 
very  perceptible.  The  os  uteri  is  directed  more  backwards,  and  there  is  a 
peculiar  velvety  feel  about  it,  well  known  to  experienced  obstetricians.  It 
is  rilled  with  a  plug  of  gelatinous  mucus.    The  uterine  souffle  (bruit  placen- 


Os  and  cervix  at  eighth  month. 


Os  and  cervix  at  the  full  term. 


taire  of  some  authors)  can  generally  be  heard  after  the  fifth  month  (some 
have  heard  it  earlier)  either  by  auscultation  over  the  uterus,  through  the 
abdominal  walls,  or  by  means  of  the  metroscope.  This  souffle  is  a  blow- 
ing sound,  either  hoarse  and  harsh,  or  soft,  whistling,  cooing,  or  musical. 
It  is  synchronous  with  the  radial  pulse.  It  is  best  heard  near  the  usual 
site  of  placental  attachment,  and  has  therefore  been  ascribed  to  the  pla- 
centa. It  is,  however,  heard  even  after  delivery  for  a  few  days,  also  in 
cases  of  fibroid  tumors  (without  pregnancy),  and  is  therefore  of  very  slight 
diagnostic  value.  It  is  almost  certainly  an  arterial  bruit,  but  venous 
bruits  are  also  heard  over  the  gravid  uterus.  The  vagina  is  generally 
somewhat  relaxed,  its  artery  pulsates  more  strongly  (Osiauder),  and  its 
mucous  membrane  is  considerably  congested,  giving  it  a  violet  tinge,  shared 
by  the  inner  surface  of  the  vulva  (Jacquemiu,  Kluge,  Parent-Duchatelet). 
This  being  simply  a  pressure  symptom,  is  of  little  value  by  itself.  French 
surgeons  attach  considerable  importance  to  a  means  of  examination  termed 
ballottement  or  repercussion,  of  which  there  are  two  kinds,  external  and 
internal.  It  can  scarcely  be  applicable  except  between  the  fourth  and 
sixth  or  seventh  month.  To  practice  internal  ballottment,  the  woman  must 
either  stand  upright,  or  lie  with  the  trunk  in  a  serai-recumbent  position, 
to  bring  the  uterus  as  low  dowu  as  possible,  and  make  its  axis  coincide 
with  a  line  passing  perpendicularly  from  the  fundus  uteri  to  the  ground. 
One  or  two  fingers  of  one  hand  must  now  be  introduced  into  the  vagina, 
and  applied  to  that  part  of  the  os  uteri  which  is  most  anterior.  The  other 
hand,  or  the  hand  of  an  assistant,  should  maintain  steady  pressure  on  the 
abdomen,  and  the  patient  should  take  in  a  long  breath.  Whilst  she  holds 
her  breath,  the  fingers  in  the  vagina  must  make  a  rapid  jerking  push 
against  the  uterus,  and  then,  if  the  period  of  pregnancy  be  favorable,  a 
hard  body  (the  foetus)  will  be  felt  to  recede  from,  and  fall  back  again  on 
the  tips  of  the  fingers  (risiug  and  falling  in  the  liquor  aranii).  External 
ballottement  is  a  similar  manoeuvre,  which  is  best  done  by  having  the 
woman  on  her  side,  with  the  abdomen  projecting  beyond  the  edge  of  the 
bed  or  couch.  Whilst  fully  satisfied  that  this  is  a  useful  method  of  diag- 
nosis in  some  cases,  and  fairly  free  from  fallacies,  the  practical  difficulties 
and  the  limited  period  during  which  it  is  available,  greatly  detract  from 
its  value. 

VI.  Symptoms  due  to  the  Foetus — Quickening,  and  Auscultation  of  the 
Foetal  Heart. — Women  in  almost  all  ages,  the  older  writers,  even  legal 
ones,  have  attached  great  importance  to  the  first  recognition,  on  the  part 
of  the  mother,  of  foetal   movements,  or,  in   other  words,  "  quickening." 


SOUNDS    OF    FCETAL    HEART.  609 

The  time  of  its  occurrence  is  very  variable;  and  living  children  have 
been  born  without  the  mother  having  perceived  any  movements  at  all.  It 
generally  occurs  about  the  middle  of  pregnancy,  from  the  sixteenth  week 
to  the  twenty-fourth  ;  but  it  may  be  postponed  much  later,  or,  as  said 
above,  be  altogether  wanting.  As  far  as  we  are  concerned,  as  medical 
jurists,  it  may  be  either  a  subjective  or  an  objective  symptom.  In  other 
words,  the  patient,  may  tell  us  of  such  movements,  which  may,  however, 
be  due  to  other  causes,  or  we  may  feel  them  ourselves  through  the  abdomi- 
nal parietes,  in  which  case  we  must  be  careful  not  to  mistake  contractions 
(a)  of  the  abdominal  muscles,  or  (/?)  of  the  uterus  itself,  for  the  move- 
ments of  the  foetus.  Very  active  movements  on  the  part  of  the  infant  in 
utero  (St.  Luke  1  :  41)  can  scarcely  be  mistaken  for  anything  else.  The 
sounds  of  the  foetal  heart  may  sometimes  be  heard  as  early  as  the  fifth 
month,  and  supposing  life  to- continue,  may,  of  course,  be  heard  up  to  the 
period  of  delivery.  The  spot  at  which  the  stethoscope  should  be  placed 
so  as  best  to  hear  the  tic-tac  of  the  foetal  heart,  varies  with  the  child's 
position  in  utero,  etc.  As  a  general  rule,  however,  it  may  be  said  that 
the  middle  of  a  line  drawn  from  the  anterior  superior  spine  of  the  ilium 
to  the  umbilicus  on  one  side  or  the  other  is  about  the  best  spot.  This 
valuable  addition  to  our  means  of  diagnosing  pregnancy  was  discovered 
in  1818  by  M.  Mayor,  of  Geneva.  These  beats  of  the  foetal  heart  vary  in 
number  from  120  to  160,  130 — 150  being  most  common,  the  number  be- 
ing greatest  in  females. 

Dr.  James  Cumming  ("  Edinburgh  Medical  Journal,"  1875,  pp.  327- 
419)  says,  "For  the  same  pulse-rate,  the  male  infant  at  birth  should  be 
heavier  than  the  female,  in  the  proportion  of  20.2  to  19 ;  or,  if  the  female 
infant  equal  the  male  in  weight,  the  female  pulse  will  be  the  higher  one." 
Frankenhauser  ("  Monatschrift  fur  Geburtskunde")  says,  "that  the  foetal 
heart  of  the  male  is  slower  than  the  female ;  and  that  pulsations  under 
144  may  be  taken  to  signify  that  a  male  infant  is  in  utero." 

They  should  not  he  synchronous  ivith  the  mother's  pulse.  If  we  find  them 
to  be  so,  we  have  every  reason  to  suspect  that  we  have  not  heard  the  foetal 
heart  at  all,  but  only  the  mother's  apex-beats,  conveyed  through  some 
solid  or  enlarged  organ,  such  as  the  liver,  or  even  by  the  walls  of  the 
abdomen.  There  are  really  two  sounds  of  the  foetal  heart ;  in  other 
words,  the  number  of  sounds  is  from  240  to  320 ;  but  in  counting,  we 
reckon  only  the  second  or  loudest  sound.  The  foetal  heart  may  cease  to 
be  heard  for  a  time,  even  when  the  child  is  alive ;  and  its  total  absence 
does  not  prove  the  absence  of  pregnancy,  but  makes  it  highly  probable 
that  the  infant  is  dead,  even  when  other  signs  of  pregnancy  exist.  Some- 
times a  "souffle"  is  heard  from  the  funis  also.  The  so-called  placental 
bruit  has  been  already  mentioned. 

VII.  Miscellaneous  Signs  of  Pregnancy — Kiestin,  etc. — Alterations  of 
temper,  and  of  character,  strange  antipathies,  voracious  or  peculiar  appe- 
tite (longiugs),  an  increased  secretion  of  saliva,  irritability  of  the  bowels 
and  bladder,  and  peculiar  pigmented  patches  on  the  face  or  arms  (Dr. 
Swayne),  ansemia  of  the  optic  disks  and  retinae,  causing  transient  amauro- 
sis, headache  (the  so-called  "test"  of  Beccaria  was  intense  pulsating  pain 
in  the  occipital  region),  tendencies  to  syncope  and  vertigo,  convulsions, 
albuminuria  or  saccharine  urine,  very  great  increase  of  fibrin  in  the  blood, 
hypertrophy  of  the  heart  (some  degree  of  which  is  normal  in  pregnancy), 
giving  rise  to  a  stronger  pulse  than  usual.  All  these  have  been  noticed  in 
pregnant  women  again  and  again  ;  but  none  of  them  are  diagnostic.  So 
much,  however,  has  been  made  of  the  so-called  kiestin  or  gravidin,  that 
some  notice  of  it,  though  utterly  worthless  as  a  sign  of  pregnancy,  seems 
called  for.     It  was  said  by  its  discoverer,  that  after  the  first  month  of 
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pregnancy,  the  urine  of  the  gravid  woman,  left  to  stand  from  thirty  hours 
to  eight  days,  gathers  a  pellicle,  like  "the  fatty  scum  of  cooled  broth," 
and  with  a  cheesy  odor.  This  pellicle,  when  examined  by  tests  and  the 
microscope,  shows  fungi,  triple  phosphates,  fat  globules,  and  sometimes  a 
peculiar  form  of  albumen.  Unfortunately,  men,  young  women,  and  very 
old  women  may  furnish  urine  of  similar  characters,  so  that  it  is  no 
test  of  pregnancy.  It  is  said,  however,  with  great  probability,  that 
lime  salts  (phosphates)  are  considerably  diminished  in  the  urine  of  preg- 
nancy. 

Note  on  Minor  Signs. 

Enlargement  of  the  thyroid  body,  evidently  known  to  Catullus  (de 
Nuptiis  Pelei  et  Thetidos,  lines  376-7:  "Nou  illam  nutrix  orienti  luce 
revisens  Hesterno  collum  poterit  circumdare  fllo")  is  another  minor  sign, 
less  perhaps  of  pregnancy  than  of  sexual  excitement,  as  pointed  out  by 
Dr.  James  Reid.  Another  very  popular  one  is  known  as  "  turuing  out 
the  toes,"  alluding  to  the  necessity  for  securing  a  wider  basis  to  support 
the  increased  weight  of  the  gravid  uterus.  For  the  same  reason  the  woman 
walks  more  upright,  with  the  abdomen,  as  it  were,  pushed  before  her.  It 
is  also  frequently  noticed  that  she  looks  "  ridiculously  well."  It  is  obvious, 
however,  that  these  "  signs  "  are  of  little  forensic  value. 

Summary. 

The  extreme  difficulty  of  diagnosing  pregnancy  in  the  earlier  and  some- 
times in  the  later  months,  shows  plainly,  as  do  numerous  recorded  cases, 
how  morally  criminal  it  is  to  intrust  the  determination  of  the  state  of  a 
woman  condemned  to  death  to  a  jury  of  matrons  without  any  special  ex- 
perience, and  perhaps  casually  selected  from  the  spectators  of  a  trial  ! ! 
In  the  vast  majority  of  cases  we  cannot  be  certain  of  pregnancy  till  be- 
tween the  seventh  or  eighth  mouths,  however  probable  it  may  be. 

The  signs  of  pregnaucy  can  scarcely  be  summed  up  better  than  in  the 
words  of  Roederer  ("  Elem.  Art.  Obstetr.,"  p.  51) : 

"  Ex  supra  dictis  sequentia  corollaria  eliciuntur  : 

"  Imum.  Ante  Stium  mensem  certum  graviditatis  signum  nou  facile  datur. 
Probabilia  tautum  criteria  sunt:  orificii  uterini  descensus,  ventris  com- 
planatio,  menstruorum  suppressio,  tumor  mammarum,  symptomata  a  sup- 
pressions hac,  vel  a  novo  stimulo  inducta. 

"  Ildum.  A  otio  ad  5tum  mensem,  exploratio  abdominalis  recte  iustituitur. 
Ad  quam  si  accedit  suppressio  menstruorum  contiuua,  successive  syinpto- 
matum  morbosorum  remissio,  mammarum  tumor  crescens,  lympha  lacteis 
striis  distincta,  orificium  uteri  crassius,  mollius,  spongiosum,  motus  era- 
bryonis,  etc.,  de  graviditate,  admodi  certi  esse  possumus. 

"  Ilium.  Post  btum  mensem,  status  orificii  uterini  omuium  minime  fallit : 
precedeutia  recensita  signa  si  continuantur  et  augentur,  nullum  plane 
graviditatis  dubium  est  reliquum.  Simul  etiam  cervicis  tumor  tunc 
tangitur. 

"  IVtum.  Sub  initium,  mediumque  li  mensis,  caput  plerumque  tactui 
offertur.  Unam,  duas,  tres,  quin  quatuor  ante  partum,  hebdomades,  uteri 
ora  inferior  tenditur,  aperatune  pelvis  superiori  apprimitur,  et  caput  pone 
istam  oram  barrens  pressioni  in  altum  resistit." 

Signs  of  Pregnancy  in  the  Dead  Body. 

In  the  dead  body  of  a  pregnant  female  there  might  be  several  of  the  signs 
we  have  just  described  in  the  living,  though  of  course  the  subjective  phe- 
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nomena,  and  those  depending  upon  the  circulation  of  the  blood,  would  be 
absent.  We  should  have  (1)  The  mammary  changes;  (2)  After  the  third 
month  we  should  have  some  of  the  abdominal  signs,  such  as  enlargement, 
feeling  the  body  of  the  uterus  through  the  abdominal  walls,  the  pigment 
round  the  navel,  and  between  it  and  the  pubes.  In  the  later  months, 
when  the  uterine  walls  are  thin,  the  outline  of  the  foetus  can  often  be  dis- 
tinctly traced  by  palpation  ;  (3)  The  changes  in  the  neck  of  the  womb, 
and  the  enlargement  of  its  body,  could  also  be  easily  recognized  by  ex- 
amination per  vaginam. 

Supposing,  however,  that  we  make  a  post-mortem  examination,  and  the 
woman  has  died  with  the  uterus  distended,  we  should  have  in  addition  (4) 
The  presence  of  the  foetus  in  utero,  with  its  placenta  and  membranes,  after 
the  second  month  ;  or  at  an  earlier  date,  only  the  ovum  might  be  discover- 
able. A  long  description  of  the  ovum  at  different  periods  of  development 
would  be  out  of  place  here ;  and  we  must  refer  for  this  to  obstetric  and 
physiological  manuals.  But  some  details  and  measurements  will  be  given 
in  the  chapter  on  "  Infant  Viability "  {see  also  pages  563-566) ;  (5)  In 
one  or  both  ovaries  a  corpus  luteum  (or  corpora  lutea)  will  certaiuly  be 
found.  This  name  has  been  given  to  the  peculiar  cicatrix  formed  in  the 
Graafian  follicle  when  a  ripened  ovum  has  escaped  from  it,  especially  when 
that  ovum  has  been  impregnated  ;  and  although  there  have  been  many  dis- 
cussions as  to  true  and  false  corpora  lutea,  this  much  appears  to  be  certain  : 

First,  that  "certain  changes  occur  in  the  Graafian  follicle  or  ovisac  at 
or  subsequent  to  the  time  of  ovulation.  These  changes  are  more  marked 
when  impregnation  has  occurred,  than  in  cases  of  virgin  ovulation,  and 


Diagram  of  formation  of  corpus  luteum  in  a  mammifer. — a.  Cavity  filled  with  blood;  b,  c. 
Clot  diminishing  in  size,  while  the  epithelial  lining  becomes  thickened  and  convoluted;  d,  e,  f. 
Completion  of  the  process.     (From  Dr.  Tyler  Smith.) 

result  in  the  formation  of  the  corpus  luteum.  At  the  time  of  the  escape 
of  the  ovule,  a  clot  of  blood  is  effused  into  the  cavity  of  the  ovisac ;  and 
according  to  the  views  of  M.  Pouchet,  the  epithelial  lining,  or  membrana 
granulosa,  undergoes  a  remarkable  development.  This  membrane  becomes 
thickened  by  a  cell-formation,  the  hypertrophied  layer  being  at  first  of  a 
reddish  color,  but  afterwards  becoming  yellow  (hence  the  name).  The 
yellow  matter  is  arranged  in  the  form  of  plicse,  or  folds,  which  diverge 
from  the  cavity  towards  the  circumference  of  the  ovisac.  The  new  forma- 
tion is  gradually  thrown  into  folds  or  corrugations,  by  the  contraction  of  the 
ovisac,  and  becoming  thicker  as  the  development  of  the  corpus  luteum 
proceeds,  its  internal  surfaces  are  at  length  brought  into  contact.  In  this 
way  the  stellate  cicatrix  found  in  the  centre  of  the  true  corpus  luteum  is 
formed."     (Fig.  75,  Tyler  Smith.) 
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"  Before  this  apposition  has  occurred,  the  fibrinous  clot  has  been  decolor- 
ized, or  converted  into  fluid,  and  in  either  case  absorbed.  The  substance 
of  the  corpus  luteum  is  soft,  fleshy,  and  friable,  and  is  permeated  with 
numerous  vessels  from  the  external  surface  of  the  ovisac,  so  that  the  true 
corpus  luteum  admits  of  being  injected  from  the  vessels  of  the  ovary.     In 

size  and  shape,  the  true  corpus  luteum,  that 
which  follows  upon  impregnation  (Fig.- 76), 
resembles  a  small  beau,  and  projects  from  the 
surface  of  the  ovary  as  a  mammillary  body, 
occupying  from  one-quarter  to  one-half  of  the 
entire  superficies  of  the  organ.  It  is  largest 
in  the  early  weeks  of  pregnancy  ;  and  after 
the  third  month  it  slowly  decreases  in  size, 
until  the  time  of  parturition,  when  it  rapidly 
retrogrades,  and  at  length  becomes  a  mere 
scar."  (Tyler  Smith.)  "  At  the  end  of  eight 
or  nine  weeks  it  has  become  so  altered  that 
its  color  is  no  longer  distinguishable,  and 
only  faint  traces  of  its  convoluted  structure 
are  to  be  discovered  by  close  examination. 
These  traces,  however,  may  remain  for  a  long 
period  afterward,  more  or  less  concealed  iu 
the  ovarian  tissue.  We  have  distinguished 
them  so  late  as  nine  and  a  half  months  after 
The  authors  have  frequently  found  them  four  to  six 
In  twin  pregnancies  we  find,  of  course,  two  corpora 
lutea  in  the  ovaries ;  but  these  are  precisely  similar  to  each  other,  and 
being  evidently  of  the  same  date,  will  not  give  rise  to  any  confusion.  If 
two  corpora  lutea,  of  similar  size,  etc.,  are  found  with  only  one  foetus,  one 
of  them  belongs  to  a  blighted  ovum.  It  is  now  quite  certain  that  the  mere 
presence  of  a  corpus  luteum  is  not  in  itself  a  sign  of  preguancy  ;  for  a  full 
explanation  of  which  we  must  refer  to  "  Dalton's  Human  Physiology," 
chap,  vi,  5th  edit.,  from  which  we  extract  the  following  table  of  the  char- 
acters of  false  (or  virgin)  and  true  (or  impregnated)  corpora  lutea.  It 
will  be  seen  from  this  table,  that  the  latter  differ  from  the  uuimpregnated 
in  not  disappearing  so  quickly,  by  their  further  development,  greater  size, 
and  yellower  hue,  as  well  as  by  their  stellate  structure.  In  a  doubtful 
case  we  should  distrust  all  very  red  bodies,  and  especially  if  we  found 
several  in  different  stages,  inasmuch  as  pregnancy  suspends  the  process  of 
ovulation,  and  since,  when  more  than  one*  foetus  is  formed,  the  corpora 
lutea  formed  at  the  same  time  are  of  nearly  equal  size,  and  of  similar 
appearance : 


Section  of  human  ovary  show- 
ing the  Graafian  vesicle  at  third 
month  of  gestation.  (Dr.  Tyler 
Smith.) 


delivery."  (Dalton.) 
months  after  delivery. 


*  For  further  details  on  true  and  false  corpora  lutea,  reference  must  be  made  to 
works  on  Obstetric  Medicine.  The  subject  is  treated  at  some  length  in  liams- 
botham's  "Obstetric  Medicine,"  Dr.  Montgomery's  work  already  quoted,  and 
Cycloped.  Pract.  Med.,  "Pregnancy,"  p.  49(5 ;  also  "Edinburgh  Monthly  Jour- 
nal," January,  1845,  p.  58  ;  do  vol.  53,  p.  49;  "Medical  Gazette,"  Dec.  22,  p. 
43;   ibid.,  vol.  35,  p.  443;   Taylor,  loc.  tit. 
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Corpus  Luteum  of  Menstruation. 


Corpus  Luteum  of  Pregnancy. 


At   the  end  of  J 

three  weeks,  ( 

One  month,  .    . 

Two  months,    . 

Six  months,  .    . 
Nine  months,    . 


Three-quarters  of  an  inch  in  diameter;  central  clot  reddish;  convoluted 
wall  pale. 

Larger;    convoluted  wall   bright-yellow; 
clot  still  reddish. 


Smaller;  convoluted  wall 
bright-yellow ;  clot  still 
reddish. 

Reduced  to  the  condition  of 
an  insignificant  cicatrix. 

Absent. 

Absent. 


7-8ths  of  an  inch  in  diameter;  convoluted 
wall  bright-yellow ;  clot  perfectly  de- 
colorized. 

Still  as  large  as  at  end  of  second  month  ; 
clot  fibrinous;  convoluted  wall  paler. 

One-half  an  inch  in  diameter;  central 
clot  converted  into  a  radiating  cicatrix  ; 
the  external  wall  tolerably  thick,  and 
convoluted,  but  without  any  bright-yel- 
low color. 


The  false,  or,  as  it  is  better  to  term  them,  menstrual,  corpora  lutea 
seldom  have  a  central  cavity,  and  are  generally  smaller,  and  wanting  the 
stellate  cicatrix  ;  they  are  also  frequently  multiple.  Dr.  Hicks  has  pointed 
out  that  abortion  may  dwindle  the  true  corpus  luteum  of  pregnancy.  Dr. 
Knox's  views  on  this  subject  are  not  accepted  by  practical  obstetricians. 


Period  of  Utero-gestation. 

The  duration  of  pregnancy  in  the  human  subject  would  seem,  at  first  sight, 
to  be  an  easy  matter  of  common  answer.  It  is  a  matter  of  common  expe- 
rience that  a  woman  "goes  with  child,"  as  the  phrase  is,  for  about  nine 
calendar  months,  or  ten  lunar  ones,  a  period  of  some  280  days.  For  ordi- 
nary purposes  such  a  reckoning  is  sufficiently  accurate,  but  both  law  and 
science  ask  us  for  more  definite  information,  and  we  require  to  know  not 
only  the  rule,  but  the  exceptions.  Several  collateral  issues  are  involved, 
such  as  the  leugth  of  residence  in  utero  required  in  order  not  merely  that 
a  child  should  be  born  alive,  but  that  it  should  also  be  capable  of  living ; 
and  again,  is  it  possible  for  this  period  of  residence  to  be  considerably  pro- 
tracted in  certain  cases,  and  if  so,  for  how  long?  The  question  of  infant 
viability  will  be  dealt  with  separately,  and  for  the  present  we  shall  con- 
fine ourselves  to  the  duration  of  pregnancy. 

Our  courts  of  law  usually  consider  forty  weeks  as  the  usual  duration  of 
pregnancy,  and  we  belive  rightly.  Forty  weeks  equal  280  days,  but  nine 
calendar  months  may  consist  either  of  273,  274,  275,  or  276  days,  in  no 
case  reaching  the  number  of  280  days,  or  ten  lunar  months.  Some  of  the 
older  books  on  midwifery  contain  elaborate  tables  of  the  periods  from  one 
day  of  the  year  to  another ;  the  late  Dr.  Tyler  Smith  constructed  an  in- 
genious instrument,  the  Periodoscope,  for  the  same  purpose  ;  but  the  simple 
table  given  below  (from  Mr.  Seymour  Haden's  "Medical  Visiting  List") 
serves  almost  all  practical  purposes  of  reckoning. 
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Table 

for  Calculating  the  Veriod  of  Utero-Gesiation. 

Nine  ( 

'alendar  Months. 

Ten 

Lunar  Months. 

From 

To 

Days. 

From 

To 

Days. 

Jan.      1 

Sept.  30 

273 

Jan.      1 

Oct.      7 

280 

Feb.      1 

Oct.    31 

273 

Feb.      1 

Nov.     7 

280 

Mar.     1 

Nov.  30 

275 

Mar.     1 

Dec.     5 

280 

April    1 

Dec.    31 

275 

April    1 

Jan.     5 

280 

May      1 

Jan.    31 

276 

May      1 

Feb.     4 

280 

June    1 

Feb.    28 

273 

June     1 

Mar.     7 

280 

July     1 

Mar.  31 

274 

July     1 

April    6 

280 

Aug.     1 

Apr.    30 

273 

Aug.     1 

May     7 

280 

Sept.    1 

May   31 

273 

Sept.     1 

June    7 

280 

Oct.      1 

June  30 

273 

Oct.      1 

July     7 

280 

Nov.     1 

July   31 

273 

Nov.     1 

Aug.     7 

280 

Dec.      1 

Aug.  31 

274 

Dec.      1 

Sept.    6 

2S0 

The  above  obstetric  "  Ready  Reckoner,"  consists  of  two  columns,  one 
of  calendar,  the  other  of  lunar  months,  and  may  be  read  as  follows :  A 
patient  has  ceased  to  menstruate  on  the  1st  July — her  confinement  may  be 
expected  at  soonest  about  the  31st  March  (the  end  of  nine  calendar  months) ; 
or  at  latest  on  the  6th  April  (the  end  of  ten  lunar  months).  Another  has 
ceased  to  menstruate  on  the  20th  January — her  confinement  may  be  ex- 
pected ou  the  30th  September,  plus  twenty  days — (the  end  of  nine  calendar 
months)  at  soonest;  or  on  the  7th  October,  plus  twenty  days  (the  end  often 
lunar  months)  at  latest. 

Brittou  des  Gardes  (quoted  by  Montgomery)  states  that  the  old  English 
code  specified  forty  weeks  as  the  limit  of  legitimacy.  Our  statute-books 
now,  however,  content  themselves  by  referring  to  "  the  usual  period  of  ges- 
tation," "  the  course  of  nature,"  "  the  laws  of  nature,"  and  similar  vague 
phrases.  Nine  calendar  months  or  forty  weeks  being  said  to  be  the  "  usual  " 
period — or  "  legitimwn  temptis  pariendi."  Blackstone  says  ("  Commen- 
taries," vol.  i,  p.  456),  "  From  what  has  been  said,  it  appears  that  all  chil- 
dren born  before  matrimony  are  bastards  by  our  law  ;  and  so  it  is  of  all 
children  born  so  long  after  the  death  of  the  husband,  that  by  the  usual 
course  of  gestation  they  could  not  be  begotten  by  him.  But  this  being  a 
matter  of  uncertainty,  the  law  is  not  exact  as  to  a  few  days."  The  con- 
sequence is  that  in  this  country,  and  in  America  also,  whenever  a  question 
of  legitimacy  arises,  the  matter  is  made  a  subject  of  discussion,  and  skilled 
witnesses  are  examined  at  the  time  on  this  very  question.  One  or  two  of 
these  cases  are  so  remarkable,  that  contrary  to  our  usual  practice  we  must 
briefly  allude  to  them.  Before  doing  so,  we  will,  however,  give  the  ordi- 
nary modes  for  computing  the  duration  of  labor,  and  the  period  at  which 
birth  should  take  place  according  to  some  of  our  best  authorities. 

Dr.  Montgomery,  quoting  several  classical  authors — including  Hippoc- 
rates and  Herodotus — as  well  as  the  Apocrypha,  finds  that  they  all  agree 
in  the  common  reckoning  of  280  days — even  the  passages  which,  at  first 
sight,  would  seem  to  contradict  this  opinion  serve  to  confirm  it  when  ex- 
plained. 
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FROM  ANY  DAY  IN 

< 
R 

O 
H 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan., 

365 

334 

306 

275 

245 

214 

184 

153 

122 

92 

61 

31 

Feb., 

31 

365 

337 

306 

276 

245 

215 

184 

153 

123 

92 

62 

Mar., 

59 

28 

365 

334 

304 

273 

243 

212 

181 

151 

120 

90 

Apr., 

90 

59 

31 

365 

335 

304 

274 

243 

212 

182 

151 

121 

May, 

120 

89 

61 

30 

365 

334 

304 

273 

242 

212 

181 

151 

June, 

151 

120 

92 

61 

31 

365 

335 

304 

273 

243 

212 

182 

July, 

181 

150 

122 

91 

61 

30 

365 

334 

303 

273 

242 

212 

Aug., 

212 

181 

153 

122 

92 

61 

31 

365 

334 

304 

273 

243 

Sept., 

243 

212 

184 

153 

123 

92 

62 

31 
61 

365 

335 

304 

274 

Oct., 

273 

242 

214 

183 

153 

122 

92 

30 

365 

334 

304 

Nov., 

304 

273 

245 

214 

184 

153 

123 

92 

61 

31 

365 

335 

Dee., 

334 

303 

275 

241 

214 

183 

153 

122 

91 

61 

30 

365 

The  illustrious  Harvey,  however,  states  ("Works,"  Syd.  Soc.  ed.,  p. 
529),  "  unquestionably  the  ordinary  term  of  utero-gestation  is  that  which 
we  believe  was  kept  in  the  womb  of  his  mother,  by  our  Saviour  Christ,  of 
men  the  most  perfect ;  counting,  viz.,  from  the  festival  of  the  Annunciation, 
in  the  month  of  March,  to  the  day  of  the  blessed  Nativity,  which  we  cele- 
brate in  December."  This  is  a  period  of  only  275  days.  "  Prudent 
matrons,"  he  says,  "  calculating  after  this  rule,  as  long  as  they  note  the 
day  of  the  month  in  which  the  catameuia  usually  appear,  are  rarely  out 
of  their  reckoning;  but  after  ten  lunar  months  have  elapsed,  fall  in  labor, 
and  reap  the  fruit  of  the  womb,  the  very  day  on  which  the  catameuia 
would  have  appeared  had  impregnation  not  taken  place."  He  states  else- 
where, what  is  pretty  generally  believed  by  modern  physiologists  (loc.  cit., 
p.  544),  that  "  women  are  most  prone  to  conceive  either  just  before  or 
just  subsequent  to  the  menstrual  flux."  Dr.  William  Hunter  speaks  of 
nine  calendar  months  being  the  usual  term.  Sir  James  Simpson  speaks 
of  the  normal  duration  as  being  "  between  274  and  280  days."  In  Dr. 
Montgomery's  table  of  thirteen  cases  dated  from  day  of  marriage,  10,  or 
nearly  77  per  cent.,  were  in  the  thirty-ninth  or  fortieth  weeks,  but  of 
twelve  of  them  the  average  interval  was  270i  days  only.  In  Dr.  Reid's 
twenty-five  cases,  dating  from  a  single  coitus,  56  per  cent,  were  in  the 
fortieth  week.  In  Dr.  Montgomery's  fifty-six  cases,  ten  were  in  the  thirty- 
ninth  week  (or  17.84  per  cent.),  twenty-two  in  the  fortieth  week  (or  39.28  per 
cent.),  and  nine  in  the  forty-first  week  (or  16.07  per  cent).     Dr.  Mont- 
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goraery  himself  is  very  strong  ou  280  days  being  the  usual  period — although, 
as  will  be  seen,  his  cases  do  not  do  more  than  render  this  probable.  Dr. 
Matthews  Duncan,  who  has  given  great  attention  to  this  subject,  gives  the 
following  rule :  "  Add  275  days  to  the  day  on  which  the  oatamenia  disap- 
peared— then  add  three  days  more,  and  this  278th  day  will  be  the  day  of 
delivery."  Or  in  common  language,  any  nine  calendar  months  added  to 
the  date  of  insemination  +  three  days  (or  it'  February  intervene,  five  days) 
will  give  the  date  of  delivery,  accoring  to  Dr.  Duncan — or  at  least  the 
middle  day  of  the  fortnight,  during  which  delivery  is  almost  sure 'to  take 
place.  Dr.  Robert  Barnes,  whose  authority  in  these  matters  is  deservedly 
very  high,  states  that  273  to  278  days  is  the  most  common  period — 275 
being,  he  thinks,  normal.*  Naegele's  method  of  calculating  was  somewhat 
peculiar.  He  added  twelve  calendar  months  to  the  time  when  menstrua- 
tion ought  to  have  occurred,  and  then  deducted  three  months  and  eight 
days.  Thus,  supposing  a  woman  ought  to  have  been  poorly  on  July  1st, 
1874,  add  twelve  months  =  July  1st,  1875.  Deduct  three  months  and 
eight  days,  and  we  get  March  23d,  1875,  as  the  probable  date  of  delivery 
=  266  days  only — a  period  which  we  think  too  little.  The  authors  have 
collected  eight  cases  in  which  the  date  of  coitus  was  fixed  by  remarkable 
circumstances,  and  find  that  all  agreed  in  the  280th  being  the  day  of  de- 
livery. Dr.  Tyler  Smith  sums  up  the  result  of  his  and  others'  experience 
thus:  "In  a  practical  point  of  view,  we  may  consider  that  the  average 
duration  of  pregnancy  is  about  280  days  from  the  date  of  the  last  cata- 
menia,  or  about  274  or  275  days  from  the  time  of  coitus  when  this  can  be 
ascertained."  So  there  is  a  pretty  general  consent  amongst  the  best  ob- 
stetricians as  to  the  general  duration  of  pregnancy — the  extremes  being 
from  266  days,  or  thirty-eight  weeks,  to  280  days,  or  forty  weeks.  The 
question  whether  this  period  can  be  shortened  is  also  sufficiently  answered 
from  common  experience,  seven  months'  children  beingsufficiently  common. 
Dr.  Montgomery  mentions  a  case  of  a  child  born  at  200  days  (six  months, 
eighteen  days),  who  lived  to  be  thirteen  years  old.  Dr.  Purdon  mentions 
another  born  at  six  and  a  half  months,  who  lived  two  years.  Dr.  Outre- 
pont,  of  Bamberg,  speaks  of  one  born  at  six  calendar  months,  who  lived,  at 
all  events,  till  he  was  eleven  years  of  age.  In  the  famous  Jardine  case,  the 
parishioners  of  Kiughorn,  in  Scotland,  brought  an  accusation  of  incouti- 
nency  against  the  Rev.  F.  Jardine,  who  was  married  to  his  wife  on  March 
3d,  1835,  and  on  the  24th  August  (five  calendar  months  and  twenty-one 
days,  or  174  days  after  marriage)  a  daughter  was  born,  who  survived  till 
20th  March,  1836.  The  inquiry  lasted  from  1835  to  1839,  and  in  the  end 
the  ecclesiastical  court  (General  Assembly  of  the  Church  of  Scotland)  pro- 
nounced the  libel  "  not  proven,"  thus  deciding  in  favor  of  the  legitimacy 
of  the  infant.  The  French  law  decides  that  children  born  after  180  days, 
or  six  calendar  months,  are  legitimate  and  viable.  The  Scotch  law  allows 
six  lunar  months,  or  168  days  (less  than  Mr.  Jardine's  infant  by  six  days) 
to  be  both  viable  and  legitimate.  An  older  case  of  a  similar  kind  is  re- 
ported, in  which  the  Rev.  Thomas  Elder,  minister  of  Whithorn,  also  in 
Scotland,  was  deprived  of  his  clerical  functions  in  consequence  of  a  living 
infant  having  been  born  within  four  mouths  after  marriage  (about  the 
year  1710).     This  sentence  was  afterwards  reversed,  partly  on  account  of 

*  In  the  celebrated  Mordaunt  divorce  case,  Dr.  Spinks  (counsel  for  the  peti- 
tioner) appeared  to  take  it  for  granted  that  from  274  to  280  days  was  the  average 
period  of  pregnancy.  There  was  an  entry  in  Lady  Mordaunt's  diary  of  the  3d  of 
April  against  the  27th  June  =  280  days ;  and  this  was  deemed  an  evidence  of  her 
guilt. 
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his  personal  character,  partly  on  account  of  a  certificate  signed  by  the 
celebrated  Doctors  Pitcairn,  Preston,  and  Drummond,  who  declared  "that 
a  child  born  in  the  beginning  of  the  sixth  lunar  month  may  be  alive  and 
continue  in  life,  which  is  consistent  with  our  observation  and  experience," 
Edinburgh,  May  12,  1710.  The  Parliament  of  Paris  in  the  case  of  Car- 
dinal Richelieu  decided  "  that  the  infant  at  five  months  possessed  that 
capability  of  living  to  the  ordinary  period  of  human  existence  which  the 
law  of  France  required  for  establishing  its  title  to  inheritance."  The  Code 
Napoleon  mentions  180  days,  or  six  calendar  months.  Dr.  Rodman  of 
Paisley  met  with  a  case  in  1815,  in  which  a  child  survived  for  twenty-one 
months,  whose  mother  believed  she  had  carried  it  only  nineteen  weeks. 
But  when  twenty-one  days  old,  the  child  measured  thirteen  inches,  and 
weighed  1  lb.  13  ozs.  The  mother,  therefore,  in  all  probability  made  a 
mistake.  Mr.  Barber's  case  (of  Buxer)  reported  in  the  "  Calcutta  Medical 
Times,"  vol.  i  (1825),  is  probably  one  of  the  most  authentic  of  early  via- 
bility. The  child  was  born  at  6?  months,  and  after  fifty  days  weighed 
only  1  lb.  13  ozs.  It  was  then  fourteen  inches  long,  the  head  measured 
10  X  9.1  inches;  and  it  is  stated  that  it  sucked  freely.  Dr.  Barker  (of 
Dumfries)  reported  a  case  in  the  "  Med.  Times  and  Gazette"  (September, 
1850,  p.  259,  and  October  12,  p.  392),  in  which  "a  female  child  was  born 
at  the  158th  day  of  gestation,  or  twenty-two  weeks  and  four  days  (5J 
months)  after  intercourse.  She  weighed  1  lb.,  and  measured  eleven  inches, 
could  not  suck  properly  for  a  month,  did  not  walk  till  nineteen  months 
old  ;  when  3J  years  old,  she  was  healthy  and  thriving,  although  small." 

It  must,  therefore,  be  conceded,  although  such  cases  are  rare,  that  chil- 
dren born  very  much  within  the  ordinary  limits  of  gestation  may  live. 
To  guide  our  judgment  in  such  cases,  we  may  summarize  the  facts  as 
follows:  (1)  Such  children  will  be  much  smaller,  shorter,  and  lighter 
than  those  born  at  full  term  or  near  it.  (2)  Their  general  develop- 
ment, particularly  as  regards  the  cutaneous  system  (hair,  skin,  and 
nails),  will  be  far  behind  normal  infants  (consult  for  this  the  table  given 
at  pp.  563  to  566  of  the  development  of  the  foetus).  (3)  They  will 
require  extreme  care,  both  as  regards  the  maintenance  of  bodily  heat, 
and  as  regards  nutrition. 

Protracted  Gestation. 

Your  opinion  is  far  more  likely  to  be  asked  on  questions  of  protracted 
gestation.  As  a  sample  of  such,  we  quote  briefly  the  chief  facts  of  the 
celebrated  Gardner  Peerage  Case.  From  reasons  which  are  obvious,  the 
children  in  such  cases  are  usually  posthumous,  but  sometimes,  as  in  this 
instance,  the  husband  and  wife  are  separated  from  one  another.  Captain 
(afterwards  Lord)  Gardner  married  Miss  Adderley  in  1796.  They  lived 
together  as  man  and  wife  until  January  30,  1802,  on  which  day  Mrs. 
Gardner  parted  from  her  husband  on  board  ship.  Shortly  after,  he  sailed 
to  the  West  Indies.  He  returned  to  England  on  July  11.  Before  and 
during  his  absence,  Mrs.  Gardner  carried  on  an  adulterous  liaison  with 
Mr.  Henry  Jadis.  On  her  husband's  return,  she  was  found  with  child, 
and  expecting  to  be  delivered  in  due  time,  she  made  no  secret  of  this. 
The  time  passing,  she  professed  to  be — and  was  considered — dropsical. 
On  the  8th  of  December  she  was  secretly  delivered  of  a  son,  in  the  pres- 
ence of  three  witnesses.  The  existence  of  this  child  was  concealed  from 
Captain  Gardner,  who  only  discovered  his  wife's  adultery  in  1803.  They 
were  divorced,  and  he  married  again  in  1809.     But  in  the  year  1808  he 

40 
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succeeded  to  the  title,  and  died  in  1815,  leaving  a  son  by  his  second  mar- 
riage, who,  in  1824,  petitioned  the  king  to  be  entered  on  the  Parliament 
roll  as  a  minor  peer.  The  son  of  the  first  and  divorced  wife,  who  claimed 
to  be  the  eldest  son  of  Lord  Gardner,  though  he  went  by  the  name  of 
Henry  Fenton  Jadis,  and  was  born  312  days,  or  ten  calendar  months  and 
nine  days  after  Captain  Gardner  left  England,  as  mentioned  before,  now 
opposed  the  claim  of  the  son  of  the  second  wife,  and  claimed  the  peerage 
himself.  The  Committee  of  Privileges,  who  conducted  the  inquiry,  called 
before  them  sixteen  of  the  most  prominent  obstetricians  in  London.  Five 
of  these  maintained  that  the  period  of  utero-gestation  was  a  fixed  one — 
from  270  to  280  days  (Drs.  Gooch,  R.  Blegborough,  Davis,  Sir  C.  M. 
Clark,  and  Mr.  Pennington),  and  discredited  protracted  gestation.  Eleven 
(including  Drs.  Granville,  Conquest,  Blundell,  Merriman,  Power,  Hopkins, 
Sabine,  etc.)  advocated  the  possibility  of  protracted  gestation.  Dr.  De- 
wees,  the  late  Professors  Hamilton,  M.  Velpeau,  Dr.  Lee,  Dr.  W.  F.  Mont- 
gomery, the  illustrious  Harvey,  Smellie,  Dr.  Ashwell,  Dr.  James  Reid, 
Sir  James  Simpson,  and  other  eminent  names  may  be  added  as  authori- 
ties on  the  same  side  of  the  question,  although  not  in  this  particular  case. 
This  celebrated  case  was  not  decided  on  its  own  merits,  at  least  as  regards 
the  protracted  gestation,  but  on  the  grounds  of  the  wife's  adultery  and  the 
concealment  of  the  birth  of  the  first  child.  [Dr.  Taylor's  large  work  on 
Medical  Jurisprudence,  and  Dr.  Montgomery's  on  the  Signs  and  Symptoms 
of  Pregnancy,  contain  fuller  accounts  of  this  trial — the  medical  evidence 
on  it  was  published  in  extenso  by  Dr.  Lyall,  in  1827.]  In  a  recent  case 
(Renouf  v.  Eden,  Queen's  Bench,  Feb.  1870),  Drs.  Tyler  Smith  and 
Robert  Barnes,  being  asked  as  to  the  probable  legitimacy  of  a  child  born 
307  days  (nearly  44  weeks)  after  the  departure  of  the  defendant,  stated 
that  they  believed  it  to  be  highly  improbable  that  the  period  should  ex- 
tend to  300  days,  although  they  would  not  declare  it  impossible.  Drs. 
Tanner  and  Clark  deposed  that  they  had  known  cases  of  297  or  300  days, 
and  that  cases  still  more  protracted  were  on  record.  Of  these,  the  most 
authentic  (when  proof  is  impossible)  seem  to  us  to  be  Dr.  Reid's  293  days, 
Dr.  Merriman's  of  303  and  309,  Dr.  Blundell's  287,  Dr.  Beattie's  291,  Mr. 
Skey's  293,  Dr.  Ashwell's  300,  Dr.  Mcllvan's  293,  Sir  James  Simpson's 
300.  Still  longer  periods  are  mentioned  in  American  books.  Most  of 
these,  however,  really  rest  upon  the  testimony  of  the  mothers,  and  are, 
therefore,  not  indisputable.  The  argument  from  analogy  must  undoubt- 
edly have  some  weight.  Thus  M.  Tessier  found  that  in  cows  (whose  natural 
period  is  286  days,  or  very  close  to  that  of  the  human  female),  20  out  of 
160  went  300  days,  and  5  even  as  far  as  308  days,  whilst  50  went  270  to 
280  days,  and  68  from  280  to  290  days — the  extremes  were  67  days  apart. 
He  observed  similar  facts  in  mares,  who  go  300  days.  Out  of  102  mares, 
21  went  360  to  377  days,  and  one  as  far  as  394  days.  The  late  Earl 
Spencer  made  observations  on  this  point  in  764  cows,  the  result  of  which 
was  that  the  average  period  was  284  or  285  days,  whilst  the  longest  period 
known  was  313  days.  Similar  observations  have  been  made  in  sheep, 
pigs,  rabbits,  and  other  domestic  animals.  We  think  the  arguments  on 
both  sides  may  be  summed  up  as  follows : 

That  it  is  quite  certain  that  in  both  the  human  female  and  other  mam- 
mals, the  period  of  pregnancy  may  be  slightly  protracted  :  there  is  con- 
siderable evidence  to  show  that  cases  have  occasionally  occurred  in  which 
41,  42,  or  perhaps  43  weeks  have  elapsed  since  impregnation,  before  the 
birth  of  the  child,  but  that,  whilst  it  is  not  impossible  that  even  44  weeks 
(308  days),  or  even  longer  periods  of  gestation,  might  occur,  there  are  no 


SIGNS    OF    RECENT    DELIVERY. 


619 


certain  instances  of  such  on  record.  It  is  a  self-evident  matter  that  moral 
considerations,  such  as  those  of  character,  and  the  circumstances  of  the 
case  and  its  surroundings,  as  regards  the  probability  or  possibility  of 
sexual  access,  are  matters  for  the  court  rather  than  for  the  medical  wit- 
nesses. We  should  naturally  expect  over-mature  infants  to  be  of  uncom- 
mon weight  and  length,  and  it  has  been  so  in  some  of  the  most  credible 

Fig.  77. 


Tubal  pregnancy,  with  the  corpus  luteum  in  ovary  of  opposite  side. 

cases.  You  must  not  forget  that  in  extrauterine  fcetation,*  life  has  been 
prolonged  over  nine  months  in  some  cases,  and  a  dead  fetus  has  been  car- 
ried in  one  such  case  even  as  long  as  forty-three  years  ("Obstetrical  So- 
ciety's Transactions,"  vol.  viii,  p.  106).  Another  case  in  which  a  preg- 
nancy lasted  thirty-one  years,  and  a  full-grown  male  infant  in  a  state  of 
partial  calcification  was  removed  post-mortem,  is  recorded  by  Dr.  Housset 
in  his  "  Observations  Historiques  sur  quelques  ecarts  oujeux  de  la  Nature, 
etc.,"  Neuchatel,  1785,  pp.  26-73.J 

Signs  of  Recent  Delivery  and  of  Previous  Gestation  in  the  Dead  and 

in  the  Living. 

You  may  be  asked  in  cases  of  suspected  child-murder  and  concealment 
of  birth — Has  this  woman  been  recently  delivered  ?  To  settle  this  ques- 
tion you  must  of  course  examine  the  woman  (Cautious,  p.  603).  The 
certainty  with  which  you  can  answer  this  question  will  greatly  depend 
upon  the  time  which  has  elapsed  since  the  birth  of  the  child.  If  you  see 
her  within  a  iveek,  most  of  the  following  symptoms  will  be  present : 


*  In  doubtful  cases  of  suspected  pregnancy  in  the  dead  body,  we  must  remember 
that  an  ovum  may  undergo  more  or  less  complete  development  out  of  the  uterus 
altogether,  in  one  or  more  of  the  following  situations:  (1)  In  the  ovary  itself;  (2) 
in  the  Fallopian  tube,  see  Fig.  77  ;  (3)  in  the  walls  of  the  uterus  ;  (4)  in  the  peri- 
toneal cavity.  A  favorite  situation  being  the  pouch  of  Douglas,  in  which  case, 
however,  as  in  the  three  former,  the  pregnancy  can  hardly  proceed  farther  than  the 
first  half  of  the  usual  period,  if  so  far,  without  either  perishing  or  leading  to  the 
death  of  the  mother.  In  the  general  cavity  (abdominal  pregnancy)  the  ovum  may, 
however,  go  on  to  its  full  development,  and,  if  not  excised,  become  encysted,  and 
even  remain  dormant  forty  years. 

f  In  discussing  protracted  gestation,  distinction  between  "insemination,"  or 
the  sowing  the  seed,  and  "impregnation  "  or  fertilization  of  the  ovum,  should  be 
mentioned.  It  is  probable  that  the  semen  or  spermatozoa  may  be  quiet  in  the 
cervix  uteri  or  uterus  some  time  before  tbe  concourse  of  the  male  and  female  atoms 
is  effected  ;  and  thus  some  days  from  coitus  must  be  accounted  for. — Dr.  Barnes. 
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First  milk,  with  colostrum  corpuscles. 


1.  The  pulse,  in  all  probability,  will  be  a  little  quickened,  and  at  all 
events  soft  and  compressible  (pulse  of  asthenia). 

2.  There  is  generally  a  peculiar  expression  of  countenance,  and  a  pecu- 

liar odor  about  the  body  well  known 
FlG-  78-  to  all  who  are  practical  obstetricians. 

There  is  often  a  dark  areola  under 
and  around  the  eyes. 

3.  The  breasts  will  almost  always 
contain  milk  ;  they  show  the  areola, 
pigmentation, and  follicles  described 
under  pregnancy ;  they  are  turgid, 
tender,  and  knotty,  and  the  nipples 
are  more  than  usually  prominent 
(there  are  exceptions  to  this  state  of 
nipples).  The  first  milk  or  colos- 
trum is  yellower,  richer  in  salts,  and 
of  higher  specific  gravity  than  later 
milk,  being  as  1072  to  1032,  and 
contains  an  enormous  number  of 
granular  corpuscles  (like  so-called 
exudation  corpuscles).  With  refer- 
ence to  the  silvery  streaks  on  the 
breasts,  whilst  we  believe  them  to  indicate  pregnancy,  or  at  all  events,  a  pre- 
vious distension,  we  cannot  admit  that  they  indicate  recent  delivery. 

4.  The  skin  is  usually  moist,  soft,  and  relaxed.  On  the  abdomen,  in 
particular,  it  is  quite  flaccid  or  flabby,  and  even  thrown  into  folds  in  many 
women  ;  and  numerous  shiny  streaks  (linear  albicantes*)  or  cicatrices  may 
be  seen  there  and  on  the  thighs;  the  dark  line  around  the  navel,  and  from 
that  to  the  pubes  will  be  seen  as  in  pregnancy;  sometimes  the  muscles  are 
separated  in  the  median  line.  On  passing  the  hand  downwards  and  press- 
ing firmly  over  the  lower  or  pubic  region  we  can  feel  (5)  the  enlargement 
of  the  uterus,  which  is  often  as  large  as  the  head  of  a  newborn  child  for 
some  three  or  four  days,  and  as  large  as  a  cricket-ball  for  a  considerable 
time  after  pregnancy.  In  health  the  complete  involution  of  the  uterus 
takes  from  fourteen  to  twenty-eight  days.  In  some  cases  (subinvolution) 
many  weeks  or  months  are  required  for  this  process.  You  will  often  find 
the  womb  rather  on  one  side. 

6.  By  a  vaginal  examination,  we  feel  the  os  uteri  to  be  gaping.  We 
may  be  able  to  pass  two  or  three  fingers  into  it  with  ease,  and  its  margins 
will  be  found  fissured  or  torn,  especially  if  the  speculum  be  used.  By  the 
uterine  sound  we  can  ascertain  the  increased  depth  of  the  cavity,  and  also 
that  the  tumor  felt  ab  extra  is  really  the  uterus.  We  may  also  find  ex- 
uding from  it — 

7.  The  lochia,  at  first  colored  like  blood,  then  nearly  colorless,  brown 


*  On  the  subject  of  the  linece  albicantes  or  cicatrices  of  the  abdomen,  thighs,  etc., 
see  Schroeder's  "  Lehrbuch  der  Greburtshiilfe,"  Bonn,  1872,  and  the  translation  by 
Dr.  Carter — "  A  Manual  of  Midwifery,  etc."  London,  1873.  He  states  that  they 
are  present  in  the  great  majority  of  those  pregnant.  (Crede  says  they  arc  absent 
in  10  per  cent.,  Hecker  in  6  per  cent.)  •  He  considers  them  as  by  no  means  diagnos- 
tic of  pregnancy — only  of  previous  distension.  Schultze  found  them  on  the  thighs 
of  30  per  cent,  of  women  who  had  never  bad  children,  and  in  6  per  cent  of  men. 
He  thinks  the  difference  explicable  by  the  greater  development  of  the  hips  at  pu- 
berty in  the  female  sex.  Sehroeder  refers  to  the  three  authors  quoted,  viz  ,  Crede, 
Hecker,  and  Schultze,  loc.  cit.,  p.  65,  note.  When,  however,  there  is  no  history  of 
ascites,  ovarian  dropsy,  or  other  unusual  distension  of  the  abdomen,  etc.,  the  authors 
still  believe  that  pregnancy  at  some  previous  period  may  fairly  be  inferred,  provided 
other  appearances  do  not  counteri ndicate  this. 
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or  green  (the  green  waters).     After  a  week  this  sign  may  be  absent,  and 
sometimes  they  are  suppressed. 

8.  The  perineum  will  in  all  probability  exhibit  more  or  less  of  recent 
laceration,  and  the  vagina  and  uterus,  as  far  as  seen,  will  have  a  dark, 
almost  bruised,  appearance. 

We  must  insist  upon  the  necessity  of  a  combination  of  these  signs,  as  in 
the  case  of  pregnancy,  for  many  of  them  may  be  produced  by  disease  or 
accident.  Even  one  of  the  most  important,  the  increased  depth  of  the 
uterine  cavity,  might,  for- instance,  be  produced  by  retained  catameniai 
fluid  in  a  virgin,  or  by  hydatids  of  the  uterus,  or  by  hypertrophic  elonga- 
tion of  the  cervix. 

Signs  of  Recent  Delivery  in  the  Dead  Body. 

The  condition  of  the  breasts,  abdomen,  uterus,  and  vagina  just  men- 
tioned would  all  be  present,  but  we  should  have  in  addition  a  corpus  luteum, 
in  one  or  both  ovaries.  We  should  be  better  able  to  satisfy  ourselves  of 
the  condition  of  the  uterus,  which  would  within  a  week  present  a  deep, 
dark,  almost  black,  and  bruised  appearance,  all  over  its  interior ;  scarcely 
anything  like  a  true  mucous  membrane  could  be  made  out,  the  sinuses 
would  be  found  very  large,  admitting  a  goosequill  or  even  a  finger  easily  ; 
and  the  weight  of  the  organ  (apart  from  all  fibroid  or  adventitious  growths) 
would  be  found  to  be  very  nearly  sixteen  ounces. 

Dr.  Montgomery  (a  high  authority  on  these  subjects)  says,  "  Should 
death  take  place  during  or  immediately  after  the  act  of  parturition,  espe- 
cially from  haemorrhage,  the  uterus  may  be  found  lying  in  the  abdomen, 
a  flattened  flabby  bag,  from  eight  to  ten  inches  long,  its  mouth  gaping  wide, 
so  that  the  hand  would  pass  through  it  without  resistance  ;  its  parietes  are 
soft  and  relaxed,  its  cavity  often  containing  large  coagula  of  blood,  and  its 
internal  surface  covered  with  the  soft  and  pulpy  remains  of  the  decidua, 
intermixed  with  flakes  of  lymph,  which,  if  the  part  be  immersed  in  fluid, 
appear  as  flocculent  processes,  adhering  to  and  springing  from  it  in  great 
numbers  ;  while  the  portion  to  which  the  placenta  had  been  adhering,  usu- 
ally about  a  third  of  the  inner  surface  of  the  contracted  organ,  is  dis- 
tinguished by  having  less  of  these  deciduous  flakes  ;  the  substance  of  the 
organ,  in  that  situation,  appearing  as  if  laid  bare,  and  exhibiting  several 
semilunar  and  apparently  valvular  openings  in  its  structure."  "  But  these 
changes  will  be  greatly  altered  should  the  woman  have  survived  delivery 

a  few  days So  that  in  some  instances  the  womb  may  be  found 

as  large  at  the  end  of  a  week  (and  even  after  two  or  three  months  in  some 
cases  of  subinvolution. — Eds.)  as  in  others  where  the  examination  is  made 
within  two  or  three  days.  It  would,  therefore,  be  very  difficult,  if  not  im- 
possible, to  assign  the  exact  dimensions  which  the  uterus  will  present  at 
.given  periods  after  mature  delivery  ;  and  should  it  have  occurred  prema- 
turely, these  dimensions  will  of  course  be  thereby  still  further  affected. 
When  delivery  has  taken  place  at  full  time,  and  the  uterus  has  contracted 
perfectly,  if  an  examination  be  made  within  a  day  or  two,  it  will  be  found 
about  seven  or  eight  inches  long,  and  four  broad  ;  its  external  surface 
having  a  vascular  appearance,  and  not-unfrequently  presenting  patches  of 
a  purplish  color;  its  substance,  divided  by  the  knife,  is  found  from  1  to 
1^  inches  thick,  of  the  consistency  and  nearly  of  the  color  of  firm  muscular 
fibre,  of  which  it  appears  to  consist,  and  the  cut  surface  displays  the  orifices 
of  a  great  number  of  very  large  vessels;  it  now  weighs  about  lh  lbs. 
In  the  writer's  museum  is  the  uterus  of  a  woman  who  died  on  the  second 
day  after  delivery,  at  the  full  time,  and  it  measures  8  inches  in  length 
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by  4|  in  breadth,  and  3  inches  in  the  anteroposterior  diameter.  Its 
parietes  are  1t5tj  to  1  inch  in  thickness."  "  At  the  end  of  a  week  the  organ 
has  diminished  to  between  5  and  6  inches  in  length,  and  weighs  about 
l^lb. ;  after  a  fortnight  it  does  not  exceed  five  inches  in  length,  and  its 
weight  is  reduced  to  about  three-quarters  of  a  pound,  or  a  little  less;  its 
vascularity  is  diminished,  and  the  thickness  of  its  parietes  is  reduced  about 
one-third  ;  their  density  is,  however,  increased  in  a  like  proportion,  so  that 
the  orifices  of  the  vessels  are  much  less  distinct,  and  the  color  of  the  muscu- 
lar substance  has  become  much  paler.  But  it  must  ever  be  taken  into  ac- 
count that  the  dimensions  of  the  uterine  tumor,  after  delivery,  will  depend, 
first,  on  the  activity  of  the  contraction  and  absorption  which  takes  place ; 
secondly,  on  the  interval  of  time  elapsed  ;  and  thirdly,  on  the  period  of 
gestation  at  which  its  contents  were  expelled  ;  so  that,  for  example,  if  de- 
livery occurred  in  the  sixth  month,  the  uterus  would  be  found  as  small 
two  or  three  days  after  delivery  as  it  would  at  the  end  of  two  or  three 
weeks,  after  parturition  at  the  full  time."  ,  Dr.  Montgomery  gives  several 
cases  in  illustration. 


Authority. 


Dr.  Montgomery, 


and   Prof.   ) 
Geoghegan,  J 


and   Prof.  ) 
Banks,         J 


Date  of 

death  after 

delivery. 


2  or  3  days. 
2  days. 
7     " 
14     " 
16     " 
13     " 
5     " 
A  few  hours. 
4th  day 
after 
twins. 


14  days. 


4th  day 
after 
twins. 


Period  of 

Length 

Breadth 

Antero- 
posterior 

gestation. 

inches. 

inches. 

measure 
in  inches. 

Full  term. 

7—8 

4 

" 

8 

m 

3 

" 

5—6 

Not  given. 

Not  given. 

" 

5 

" 

" 

" 

K    2 

5T2 

3TV 

" 

7th  month. 

">-9,r 

" 

V/2  months. 

5j| 

Vi 

5  months. 

3% 

VA 

(End"  of 

) 

\       6th 

r  7 

4^ 

2 

(^  month. 

i 

r 

5  months. 

&A 

2% 

I 

5  months. 

4^ 

3 

2 

Thickness, 
of  walls. 


Inches. 

iA-i 

Not  given. 

%tol 
7 — 8  lines. 
6—7     " 
6—8    " 
7—9     " 

%  inch. 

Posterior 

wall   very 

thick, 

double 

that  of 

anterior. 


Weight  of 
uterus. 


1MB". 

i>4ft>. 

Not  given. 


N.B.  Only 
one  corpus 
luteum. 


Not 
given. 


In  addition  to  the  weights  above  given,  the  following  may  be  quoted 


Authority. 

Date  of  death  after  delivery. 

Weight  of 
uterus. 

Dr.  R.  Heschl,      .    . 
Dr.  Tyler  Smith,'     ! 

Immediately  after  delivery,    . 
Just  after  delivery,     .    .    .'  . 

1  ft.  6—8  oz. 

2  ft>s.  5—7  oz. 

1  ft.  3—5  oz. 

10  to  11  oz. 

5—6  oz. 

134  to  2V,  oz. 

l^ftf 

"Has  this  woman  ever  had  a  child  or  not?  or  ever  been  pregnant?" 
A  husband  who  suspects  his  wife's  chastity  or  fidelity  either  before  mar- 
riage or  during  long  absence  from  home — a  lady  whose  character  is  assailed 
— may  both  put  this  question  to  you.  It  is  an  important  matter  in  some  cases 
of  disputed  identity.  It  was  raised  in  the  trial  of  Wainwright  for  the  murder 
of  Harriet  Lane,  and  in  this  instance  the  uterus  itself  was  the  chief  topic  of 
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discussion  and  the  chief  witness.  Let  us  remark  in  limine,  that  the  pres- 
ence of  a  hymen  is  proof  positive  that  no  mature  or  nearly  mature  infant 
has  been  born  per  vias  naturales.  Ccesarian  section  would  leave  a  long  cica- 
trix. Extrauterine  f'cetation  might  indeed  exist,  but  great  caution  should 
be  used  in  deciding  on  the  nature  of  the  contents  of  cysts,  since  hairs  (of 
the  character  of  foetal  hairs),  teeth,  and  bones  may  all  be  found  in  ovarian 
and  other  dermoid  cysts,  and  even  in  the  male.  They  are  often  remains 
of  an  original  twin  pregnancy  of  which  the  subject  of  the  tumor  is  the 
surviving  twin.  Again,  if  the  loci,  or  breasts,  or  other  parts  of  genera- 
tion preserve  their  elasticity  and  virginal  character  (see  Rape),  the  pre- 
sumption must  be  strong  against  previous  pregnancy.  Cicatrices  (such  as 
linear  albicantes)  may  be  caused  by  ovarian  tumors  and  ascites.  The 
breasts  may  have  been  changed  by  manipulations,  and  a  relaxed  or  torn 
condition  of  the  genitals  may  have  been  produced  by  disease  or  accidents. 

When  we  come  to  the  uterus  itself,  the  matter  appears  easy  of  decision 
if  we  trust  the  textbooks.  Thus  the  general  figure  and  characters  of  the 
nulliparous  and  multiparous  uterus  are  well  shown  in  the  figures  below,  from 
Dr.  Tyler  Smith  (pp.  37  and  38  of  his  Manual  of  Obstetrics).     Dr.  Tyler 


Fig.  79. 


Section  of  the  nulliparous  and  multiparous  uterus. 


Smith  remarks  that  "  the  term  nulliparous  uterus  is  evidently  to  be  pre- 
ferred to  that  of  virgin  uterus,  as  intercourse  without  impregnation  exerts 
no  influence  upon  the  anatomical  characters  of  the  organ.  In  the  mul- 
tiparous uterus  the  anterior  and  posterior  surface  of  the  body  is  more 
rounded.  The  fundus  instead  of  being  flat  is  convex,  so  that  there  is  a  con- 
siderable protuberance  above  a  line  drawn  from  tube  to  tube.  The  vaginal 
portion  of  the  neck  is  altered,  being  usually  larger  and  more  prominent  in 
the  vagina.  The  os  uteri,  instead  of  presenting  a  transverse  fissure  or 
smooth  round  aperture,  is  more  oval  or  puckered  in  shape.  The  depres- 
sion felt  by  the  finger  is  more  evident,  and  the  orifice  is  considerably  larger. 
These  changes  in  the  os  uteri  are  most  evident  in  women  who  have  borne 
large  families.  They  are  imitated  to  a  slight  extent  in  nulliparous  women 
who  have  been  subject  to  inflammatory  conditions  of  the  os  uteri,  to  dysmen- 
orrhea, polypus,  or  any  of  the  conditions  which  excite  the  growth  of  the 
organ  ;  and  by  surgical  operations.  The  uterus  which  has  been  fully  de- 
veloped by  gestation  rarely  returns  to  the  size  of  the  nulliparous  organ. 
Exceptionally,  the  uterus  after  delivery  undergoes  premature  atrophy, 
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analogous  to  the  normal  senile  atrophy  which  commonly  takes  place  after 
the  climacteric.  Meckel  gave  the  weight  of  the  nulliparous  organ  at 
seven  or  eight  drachms,  and  the  multiparous  at  an  ounce  and  a  half. 
[These  are,  perhaps,  a  little  under  the  mark. — Authors.']  The  diameters 
are  all  increased  in  the  multiparous  organ.     The  interior  of  the  uterus  also 


FXG.  81. 


Fig.  82. 


External  views  of  nulliparous  and  multiparous  uterus. 


offers  some  remarkable  differences  in  the  two  organs.  The  cavity  of  the 
body  of  the  multiparous  womb  is  considerably  enlarged.  The  os  uteri 
internum  is  less  distinct,  and  the  canal  of  the  cervix  is  shorter,  the  peu- 
niforra  ruga?  being  to  some  extent  obliterated.  The  cavity  of  the  body 
becomes  distinct,  less  distinctly  triangular  in  shape,  the  angles  into  which 
the  Fallopian  tubes  enter  being  less  marked.  These  changes  are  not  with- 
out practical  importance.  Their  consequence  is  obvious  in  a  medico-legal 
point  of  view.  A  few  years  ago  a  lady  of  family  and  her  maid  were  burnt 
to  death  together  in  a  hotel  at  the  West  End.  The  bodies  were  so  muti- 
lated as  to  render  any  recognition  by  external  signs  impossible  ;  but  the 
lady  had  borne  a  numerous  family,  and  the  identity  of  her  body  was 
ascertained  from  the  condition  of  the  uterus."  Two  conditions,  known  to 
obstetricans  as  hyper  and  subinvolution  of  the  uterus  may,  however, 
greatly  affect  these  appearances.  Like  the  heart  and  other  muscles,  the 
walls  of  the  uterus  may  be  found  either  thicker  or  thinner  after  much 
exertion.* 

Beck  (loe.  rit.,  p.  161)  gives  the  following  measurements  from  Velpeau 
and  Madame  Boivin  : 


Nulliparous  uterus. 

Multiparous  uterus. 

Thickness  of  uterine  walls,      .    .    . 

Total  weight  without  appendages,    . 

26  to  28  lines. 

13  lines. 
13  lines. 
5  lines. 
2  to  i  lines. 
9}4  lines. 
7  lines. 

4.9  drachms  (Boivin).  8  to 
12  drachms  (Velpeau). 

(214  to  3  inches. 
\=30  to  3(3  lines. 

13  to  15  lines. 

2  inches. 

6  lines. 

8  to  10  lines. 

18  lines. 

8  to  10  lines. 

l}4  to  2  ounces. 

*  The  work  of  the  uterus  and  other  muscles  in  labor  is  reckoned  by  different 
authors  at  from  fifty-four  pounds  to  a  quarter  of  a  ton  !  There  is  no  doubt  it  is 
often  enormous. 
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Chaussier  and  Brookes  noticed  a  peculiar  thinning  of  the  centre  of  the 
osseous  plates  of  the  bones  of  the  ilium  as  an  indication  of  having  borne 
children  [see  Beck,  loc.  cit.~\.  The  nerves  of  the  uterus  aud  its  appendages 
also  become  larger  during  gestation  [Tiedemaun,  Chaussier,  Wm.  Huuter, 
Robert  Lee,  etc.]. 

There  can  be  no  doubt  of  the  general  truth  of  these  observations  on  the 
differences  between  the  uteri  of  women  who  have  borne  children,  and  those 
who  have  not.  By  the  touch,  specula,  and  sounds,  some  of  these  differences 
can  be  appreciated  in  life.  Our  real  difficulties  arise  in  the  exceptional 
cases,  or  where  some  years  have  elapsed  since  the  delivery,  or  there  has, 
perhaps,  been  but  one  child,  or  the  children  are  prematurely  born. 

Dr.  Barnes  gives  the  following  measurements  in  his  "Diseases  of 
Women"  [page  32],  on  the  authority  of  M.  Richet : 


In  the  virgin. 

In  women. 

In  mothers. 

Inches. 

Inches. 

Inches. 

The  vertical  diameter  of  the  uterus,     .    .    . 

2.20 

2.52 

2.72 

Vertical  diameter  of  the  cavity .  . 

1.80 

2.20 

2.44 

Transverse  diameter  of  the  uterus,      .    .     . 

1.24 

1.80 

1.90 

Transverse  diameter  of  the  cavity,  .... 

0.60 

1.08 

1.24 

MM.  Guyon,  Richet,  and  Barnes,  point  out  that  the  uterus  attains  its 
maximum  during  the  menstrual  periods,  and  its  minimum  during  the  in- 
tervals, so  that  just  before  aud  just  after  the  periods,  the  mean  diameters 
will  be  a  little  exceeded,  in  the  intervals  they  may  be  a  little  below  the 
means.  The  vertical  diameter  of  the  uterus  is  unequally  divided  between 
the  body  and  the  neck.  In  the  virgin  the  longest  portion  belongs  to  the 
neck.  In  multiparous  women  the  two  diameters  are  nearly  equal ; 
the  difference,  if  any,  inclining  in  favor  of  the  body.  In  multiparas  the 
body  continues  to  grow,  whilst  the  neck  has  undergone  an  absolute  or  com- 
parative shortening,  which  reduces  its  vertical  diameter  in  some  cases  below 
that  of  the  body.  The  arbor  vitce  of  the  uterus  is  commonly  much  smoothed 
down  after  the  first  labor.  But  this  is  not  constant,  and  it  is  sometimes 
found  intact  after  several  labors.  The  following  weights  and  measure- 
ments are  also  taken  from  Dr.  Barnes  (he.  tit.).  The  weight  of  the  uterus 
in  girls  at  the  age  of  puberty  is  from  360  to  1000  grains  ;  from  1200  to 
1800  grains  in  women  who  have  boi*ne  children.  It  may  be  reduced  to 
100  or  200  grains  in  old  women.  At  the  term  of  gestation  it  may  weigh 
from  26  to  52  ounces. 

The  normal  length  or  projection  of  the  os  tinea?  or  vaginal  portion  of 
the  uterus  is  0.25  to  0.5  inch.  The  isthmus  or  os  internum  is  generally 
0.20  to  0.25  inch  long,  0.16  inch  across,  and  0.12  from  before  backwards 
in  imparous  women.  In  multipara?  the  length  of  the  isthmus,  which  is 
always  included  in  the  measurement  of  the  body,  is  reduced  to  0.16  inch, 
and  even  less.  The  walls  of  the  uterine  cavity,  apart  from  pregnancy,  are 
0.40  to  0.60  inch  thick.  The  thickness  is  greater  in  women  who  have  borne 
children  than  in  the  virgin. 
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CHAPTER  XXIV. 

MALAPRAXIS,  OR  MALPRAXIS. 

Unprofessional    conduct — Fractures — Dislocations — -Obstetric    cases — Medico-legal 

bearings  of  syphilis. 

The  charge  of  malpractice,  or  in  other  words,  of  improper  treatment 
of  a  case,  may  be  made  against  yourselves,  or  other  legally  qualified  med- 
ical men,  against  a  midwife  or  nurse,  against  medical  students,  or  assist- 
ants, or  chemists,  and  others  having  partial  knowledge  of  medicine  and 
surgery,  as  well  as  against  quacks  and  persons  totally  ignorant  of  medical 
science,  practicing  from  real  or  assumed  motives  of  benevolence.  Con- 
siderable misapprehension  of  the  actual  state  of  the  law,  as  administered, 
exists  in  the  minds  of  many  medical  men  and  others  on  the  subject  of  un- 
qualified practice.  It  is  often  thought  that  any  person  practicing  physic, 
surgery,  or  obstetrics  without  a  legal  qualification  or  diploma,  incurs  thereby 
the  penalties  of  the  law.  This  is  by  no  means  strictly  true.  On  the  con- 
trary, as  the  law  is  administered,  such  a  person,  should  he  have  the  mis- 
fortune to  kill  or  permanently  injure  anybody,  usually  fares  somewhat 
better  than  a  legally  qualified  practitioner  would.  The  law  as  it  exists  in 
our  statute-books  may  be  briefly  stated  thus: 

"  Registration  is  not  compulsory  upon  medical  men,  nor  can  any  penal- 
ties be  inflicted  upon  an  unregistered  person,  who,  having  obtained  a 
qualification  in  medicine  or  surgery,  practices  according  to  such  qualifica- 
tion. No  unregistered  person,  however,  cau  recover  any  charge  iu  any 
court  of  law,  for  any  medical  or  surgical  advice  or  attendance,  or  for  the 
performance  of  any  operation,  or  for  any  medicine  which  he  has  both  pre- 
scribed and  supplied,  whether  he  be  qualified  or  unqualified.  Neither 
may  any  unregistered  person  hold  any  appointment  either  as  a  physician, 
surgeon,  or  other  medical  officer,  either  in  the  military  or  naval  service, 
or  in  emigrant  or  other  vessels,  or  in  any  public  institution  not  supported 
wholly  by  voluntary  contributions  (this  includes  asylums,  parochial  ap- 
pointments, friendly  societies,  and  public  health  offices).  No  certificate 
signed  by  an  unregistered  practitioner  is  valid.  A  qualified  but  unregis- 
tered practitioner  may  therefore  keep  an  open  surgery,  and  do  a  ready 
money  business,  but  he  is  debarred  from  recovering  any  fees  or  charges, 
and  may  be  proceeded  against  for  penalties  by  any  of  the  medical  or  sur- 
gical corporations  whose  jurisdiction  he  may  infringe  by  not  having 
obtained  the  necessary  diploma  or  license.  These  rights  have,  however, 
rarely  been  exercised  of  late  years,  except  sometimes  by  the  Society  of 
Apothecaries.  A  penalty  of  £20  may  be  inflicted  for  every  such  offence 
for  practicing  as  an  apothecary  in  England  or  Wales,  without  the  license 
of  the  Society,  and  a  penalty  of  £5  for  every  such  offence  upon  any  person 
acting  as  assistant  to  an  apothecary  to  compound  and  dispense  medicines 
without  having  obtained  the  certificate  of  the  Society.  The  Pharmaceu- 
tical Act  does,  however,  cover  a  great  deal  of  irregular  practice.  But  the 
Apothecaries'  Society  cau  afford  no  protection  against  bonesetters,  un- 
qualified midwives,  and   the  like.     Any  person  who  wilfully  and  falsely 
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pretends  to  be,  or  takes  or  uses  the  name  or  title  of  a  physician,  doctor  of 
medicine,  licentiate  in  medicine  and  surgery,  bachelor  of  medicine,  surgeon 
general  practitioner,  or  apothecary,  or  any  name,  title,  or  description  im- 
plying that  he  is  a  registered  person,  or  that  he  is  recognized  by  law  in  any 
of  these  capacities,  may  upon  a  summary  conviction,  be  fined  a  sum  not 
exceeding  £20.  Convictions  are,  however,  not  easily  obtained."  (This 
paragraph,  with  slight  abbreviations,  is  taken  from  an  abstract  prefixed  to 
the  "  Medical  Directory,"  by  R.  G.  Glen,  Esq.,  LL.B.) 

Unprofessional  Conduct,  or  "  Conduct  Infamous  in  a  Professional  Respect." 

The  General  Medical  Council  have  the  power  of  removing  from  the 
"  Register"  any  medical  practitioner  "  who  shall  be  convicted  in  England 
or  Ireland  of  any  felony  or  misdemeanor,  or  in  Scotland  of  any  crime  or 
offence,  or  shall  after  due  inquiry  be  judged  by  the  General  Council  to  have 
been  guilty  of  infamous  conduct  in  any  professional  respect." 

The  spirit  of  our  law,  as  laid  down  by  the  judges  on  repeated  occasions, 
is  that  a  medical  man,  acting  in  any  professional  capacity,  is  not  bound 
and  does  not  undertake  to  use  the  highest  possible  degree  of  skill,  nor  does 
he  guarantee  a  cure,  but  "he  undertakes  to  bring  a  fair,  reasonable,  and 
competent  degree  of  skill."  And  if  it  can  be  shown  that  he  has  exhibited 
a  "  culpable  want  of  attention  and  care,  or  the  absence  of  a  competent 
degree  of  skill  and  knowledge,"  and  that  injury  is  caused  to  his  patient 
thereby,  he  is  liable  to  a  civil  action  for  damages  even  if  he  gives  his  services, 
unless  it  can  be  shown  that  the  patient  contributed  to  such  injury  by  his 
own  negligence  or  carelessness.  "  A  medical  man  who  exhibits  gross  neg- 
ligence, or  evinces  a  gross  want  of  knowledge  of  his  profession,  is  criminally 
responsible  for  the  consequences,  but  he  is  not  liable  to  a  criminal  investi- 
gation for  every  slip."  It  must  be  a  substantial  thing.  In  the  eye  of  the 
law  gross  neglect  amounts  to  felony. 

The  majority  of  our  judges  are  inclined  to  make  every  allowance  for 
the  difficulties  imposed  by  the  responsible  duties  of  medical  men.  It  must 
be  confessed,  however,  that  both  at  their  hands,  and  more  particularly  at 
the  hands  of  juries,  the  most  arrant  quacks,  whose  practice  was  little  better 
than  a  long  series  of  murders,  have  often  met  with  more  protection  when 
arraigned  on  criminal  charges  than  registered  practitioners.  A  part  of  this 
must  be  ascribed  to  the  love  of  liberty  and  free  trade  natural  to  English- 
men, and  part  to  a  very  natural  and  just  idea  that  superior  knowledge 
ought  to  protect  a  man  from  making  gross  mistakes. 

It  is  obviously  impossible  in  an  elementary  work  to  deal  with  more  than 
a  minute  fraction  of  the  cases  likely  to  come  under  the  heading  of  mala- 
praxis. 

The  following  are,  however,  the  chief  varieties  of  such  charges,  and 
their  most  likely  occasions : 

I.  You  or  others  may  be  charged  with  malapraxis  in  cases  of  injuries 
to  bones  or  joints,  real  or  alleged  fractures  and  dislocations,  and  the  results 
of  accidents. 

II.  You  will  find  such  charges  not  unfrequently  arising  out  of  midwifery 
cases.  (The  charge  of  attempting  to  produce  abortion  is  more  serious. 
See  the  chapter  on  that  subject.) 

III.  A  doctor,  nurse,  or  midwife,  may  be  charged  with  communicating 
syphilis. 

IV.  You  or  others  may  be  charged  with  not  attending  a  patient  suffi- 
ciently often,  or  sufficiently  long,  in  a  chronic  malady. 
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V.  Erysipelas,  or  untoward  results  of  operations,  may  be  ascribed  to 
your  fault. 

Ununited  Fractures. 

The  following  are  the  average  periods  at  which  simple  fractures  of  the 
long  bones  unite  with  tolerable  firmness ;  but  there  are  numerous  excep- 
tions : 

Thigh-bone  usually  unites  in  .         .         .         .         .     5,  6,  or  8  weeks. 
Leg-bones         "  "       "    .         .         .         .         .     4,  5,  or  6      " 

Bones  of  the  arm  or  forearm  .         .         .         .         .     2,  3,  or  4      " 

What  are  called  compound  fractures,  that  is,  when  there  is  a  wound  or 
wounds  leading  down  to  the  broken  bone,  and  fractures  complicated  with 
injury  of  soft  parts,  although  not  compound,  may  be  far  more  tedious,  even 
if  recovery  takes  place. 

A  comminuted  fracture  (one  when  the  bone  is  very  much  broken)  need 
not  necessarily  take  longer  in  uniting,  but  such  accidents  will  almost  nec- 
essarily be  severe.  There  are  some  cases  where  the  food  or  the  blood,  or 
perhaps  both,  are  wanting  in  calcareous  salts,  and  in  these  the  bones  do 
not  unite,  or  only  after  very  long  periods.  Certain  diseases  (as  rickets, 
mollities  ossium,  cancer,  sea-scurvy,  tubercle)  and  pregnancy  have  been 
said  to  retard  bony  uuion.  Our  own  experience  is  opposed  to  this,  except 
in  the  case  of  sea-scurvy.  The  great  cause  of  non-union  of  fractures  is, 
as  stated  by  Mr.  Syme,  a  want  of  accurate  adaptation  of  parts,  and  too 
great  mobility  or  play  being  allowed  to  the  fragments  ;  absolute  immobility 
being  the  desideratum  in  these  cases.  The  movement  of  the  broken  bones 
may  not,  however,  be  the  surgeon's  or  the  nurse's  fault.  It  frequently 
occurs  at  sea  from  the  tossing  of  the  vessel ;  on  shore  from  the  restlessness 
and  unnmnageability  of  the  patient.  In  other  cases,  delay  or  failure  in 
union  may  be  due  to  some  of  the  soft  parts  getting  between  the  fractured 
ends,  or  to  the  bloodvessels  being  much  damaged  at  the  time  of  the  orig- 
inal injury.  The  position  of  the  nutrient  arter}7  in  relation  to  the  seat  of 
fracture  has  much  to  do  with  the  time  taken  in  repair.  Surgeons  are 
sometimes  blamed  for  not  "setting"  a  fracture  directly  they  are  called  to 
it.  Provided,  however,  that  care  be  taken  to  put  the  limb  in  an  easy  posi- 
tion (say  on  a  pillow),  and  to  prevent  further  injury,  no  harm  is  done,  in 
a  simple  fracture,  by  waiting  a  few  hours  before  putting  it  up  in  splints  or 
other  apparatus.  No  bony  matter,  even  of  a  provisional  kind  (so-called 
"  provisional  callus"),  is  thrown  out  for  a  period  of  three  to  six  days  after 
the  fracture. 

Some  bones  (the  patella,  olecranon,  and  neck  of  the  thigh-bone)  usually 
unite  by  ligamentous  union,  that  is,  by  firm  fibrous  tissue,  instead  of  bone. 
Provided  the  splints,  or  other  apparatus  used  instead  of  them  (as  plaster 
of  Paris  bandages,  paraffin  bandages,  leather,  pasteboard,  hooks  and  screws, 
as  in  Malgaigne's  apparatus  for  fractured  patella,  double  inclined  plane, 
pillows  and  straps,  the  "jacks,"  pulleys  with  weights,  and  the  like),  keep 
the  limbs  in  good  position,  and  the  fractured  ends  or  portions  of  bone  in 
close  proximity  to  each  other,  very  great  diversity  of  appliances  may  be 
used  by  different  surgeons  with  equal  success. 

Great  care  should,  of  course,  be  taken  to  prevent  bedsores,  or  sores 
forming  on  the  heel,  malleoli,  and  other  prominent  parts.  But  no  amount 
of  care  will  always  succeed  in  very  debilitated  and  cachectic  subjects. 

It  is  not  possible  to  say  how  often  a  surgeon  should  see  a  case  of  fracture, 
whether  simple  or  compound,  so  much  must  depend  upon  the  circumstances 
of  each  case.   But  except  in  severe  cases,  or  compound  fractures  with  pro- 
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fuse  discharge,  a  daily  visit  will  seldom  be  necessary  after  the  first  week. 
By  some  methods  (plaster  of  Paris  bandages,  for  instance,  or  Malgaigue's 
hooks)  no  further  active  treatment  may  be  needed  after  the  first  setting. 
More  often,  readjustment  of  the  splints  or  bandages  will  be  necessary 
after  a  few  days,  when  the  swelling  caused  by  the  injury  has  subsided.  In 
almost  every  case,  a  nurse  or  attendant  should  be  made  responsible  for  a 
frequent  inspection  of  the  limb,  to  see  that  it  is  in  a  good  position.  This 
is  especially  necessary  in  fractures  of  the  lower  extremities. 

It  is  sometimes  necessary  to  remove  portions  of  bone,  which  overlap  too 
much.  An  accurate  knowledge  of  muscles  will  often  prevent  the  neces- 
sity of  this.  Compound  fractures  may  often  be  converted  into  simple  ones, 
by  careful  closure  of  the  wound  and  exclusion  of  air,  by  Lister's  and 
other  antiseptic  methods.  For  details  on  these  points,  we  must  refer  to 
surgical  works.  It  is,  however,  necessary  to  remind  non-medical  readers 
that  both  the  difficulties  and  dangers  of  the  case  are  immensly  increased 
by  the  smallest  opening  communicating  with  the  bone  on  one  hand,  and 
with  the  air  on  the  other.  These  dangers  are  still  more  aggravated  when 
large  joints,  such  as  those  of  the  knee  or  hip,  are  opened  into  or  impli- 
cated in  the  original  mischief.  Such  accidents  are  often  rapidly  fatal, 
sometimes  almost  mysteriously  so. 

Dislocations. 

In  general,  dislocations  require  nearly  as  long  a  period  as  fractures,  or 
even  longer,  for  the  ligaments  to  unite  firmly.  Most  dislocations  are  re- 
duced with  comparative  ease  when  recent.  If  not  reduced  quickly,  gan- 
grene may  result  from  pressure  on  the  main  arteries  supplying  the  limbs. 

Some  dislocations  (as  those  of  the  thigh,  and  thumb,  and  astragalus) 
are  difficult  to  reduce.  When  arterial  degeneration  is  present,  the  force 
used  to  reduce  the  dislocation  may  be  sufficient  to  rupture  the.  artery. 
This  has  sometimes  happened  in  old  people  to  skilful  operators.  It  is 
scarcely  necessary  to  state  that  if  the  foot  is  used  to  press  against  either 
axilla  or  perineum  to  reduce  a  discolation,  the  boot  should  be  removed. 
This  has  sometimes  been  forgotten.  The  clove-hitch  should  be  used  in  the 
towels,  etc.,  used  to  make  extension.  Before  attempting  to  reduce  a  dislo- 
cation, the  surgeon  should  ascertain  that  an  accident  and  not  disease  is 
the  cause. 

It  can  only  rarely  happen  that  any  good  can  be  done  to  very  old  dislo- 
cations. Still,  under  certain  circumstances  it  may  be  right  to  attempt  the 
cure  of  dislocations  of  several  weeks  or  even  a  few  months'  standing. 
Successful  cases  of  this  kind  may  be  found  in  the  medical  journals,  and 
some  at  as  long  a  period  as  six  months  are  known  to  the  authors.  As  a 
general  rule  it  may  be  said  that  compound  dislocations  are  equally  if  not 
more  dangerous  than  compound  fractures,  from  the  exposure  of  joints  to 
septic  and  decomposing  matters.  Mixed  cases,  i.  e.,  fractures  combined 
with  dislocations,  are  of  course  more  difficult  and  dangerous  than  simple 
cases  of  either  kind.  The  authors  find  it  impossible  to  lay  down  any 
general  rules  guiding  the  conduct  of  the  surgeon  in  the  treatment  of 
fractures,  or  dislocations,  or  mixed  cases,  except  such  as  may  be  found  in 
any  standard  work  on  surgery  (such  as  Erichsen's,  Bryant's,  Holmes's,  or 
Druitt's  Manuals). 

Two  cautions  may,  however,  save  much  subsequent  annoyance.  The 
first  caution  is  to  make  the  first  examination  of  such  cases  as  thorough  as 
possible.  Do  not  overlook  a  dislocation  of  the  shoulder  or  hip  because  you 
have  discovered  a  fracture  of  the  forearm  or  leg  !  Every  articulation  and 
bone  should,  so  to  speak,  be  interrogated,  that  is,  examined,  under  anass- 
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thetics  if  necessary.  Of  course  some  cases  may  present  too  much  shock 
or  exhaustion  to  permit  such  examination  at  first,  but  if  the  patient  live, 
it  should  be  made  as  early  as  possible,  because  swelling  of  the  injured 
parts  supervenes  rapidly,  and  often  renders  a  thorough  examination 
difficult,  if  not  impracticable.  Second  caution:  It  is  not  possible,  after 
some  weeks  or  months,  to  say  definitely  in  certain  cases  whether  such  and 
such  injuries  have  occurred,  as,  particularly  in  the  case  of  dislocations,  all 
traces  of  the  original  accident  may  rapidly  disappear,  Professional  men 
should  therefore  be  cautious  not  to  judge  their  brethren  unfairly.  It  is  a 
disgrace  for  a  surgeon  to  say  six  mouths  after  an  accident  that  no  disloca- 
tion existed.  Yet  such  things  have  been.  The  surgeon  called  in  to  any 
case  of  this  kind  should  therefore  make  notes  for  his  own  credit's  sake. 
It  is  also  well  to  make  measurements  in  case  of  dislocation.  Bonesetters, 
on  the  other  hand,  are  notoriously  fond  of  making  out  dislocations  where 
none  exist.  A  certain  amount  of  shortening  and  deformity  may  be  un- 
avoidable in  cases  of  fracture.  And  a  dislocated  limb  is  seldom  as  strong 
as  one  uninjured.  A  fractured  limb  may,  however,  be  stronger.  It  is 
important  to  remember  that  rheumatic  gout  (arthritis  deformans)  is 
epecially  prone  to  attack  limbs  and  joints  which  have  been  injured  by  any 
accident,  even  by  sprains.  Such  limbs  are  also  more  subject  to  oedema 
and  other  discomforts  than  sound  ones. 

Malapraxis  in  Obstetric  Cases. 

II.  As  regards  midwifery  cases.  Death  occurring  during  or  soon  after 
labor  is  justly  regarded  as  an  event  which  ought  to  be  exceedingly  rare. 
But  the  relatives  or  friends  may,  and  often  do,  blame  the  attendants  when 
they  are  not  responsible.  Death  may  occur  from  strictly  natural  or  un- 
avoidable causes — as  from  shock,  exhaustion,  profuse  bleeding  in  persons 
of  the  hemorrhagic  diathesis,  from  convulsions  and  coma,  from  previous 
disease  of  the  lungs,  heart,  or  kidneys,  from  apoplexy,  from  coagulation 
of  blood  in  the  heart,  lungs,  or  limbs  (thrombosis  and  embolism),  causing 
gangrene,  from  zymotic  diseases,  or  from  rupture  of  the  uterus.  No 
medical  man  or  midwife  is,  however,  justified  in  going  on  attending  cases 
when  there  is  reasonable  proof  that  he  or  she  is  conveying  the  poison  of 
puerperal  fever  from  one  case  to  another.  It  may  be  well  to  remark  that 
the  term  "  puerperal  fever  "  is  one  used  for  several  distinct  contagious  and 
infectious  diseases  attacking  women  in  childbed.  The  original  cause  may 
be  scarlet  fever  in  one  case,  typhus  in  a  second,  and  erysipelas  or  necrotic 
poison  in  another.  When  a  surgeon  has  taken  a  retaining  fee  in  any  case, 
he  is  bound  to  attend,  if  it  be  in  his  power  to  do  so,  unless  he  be  infected 
as  described,  or  otherwise  incapacitated.  In  such  a  case  he  should  give 
due  notice,  or  provide  a  suitable  substitute,  and  he  cannot  claim  the  fee 
unless  he  attend,  provided  due  notice  be  given  him  when  labor  supervenes. 
Owing  to  the  uncertainty  which  attends  the  exact  period  of  labor,  and  the 
numerous  claims  upon  the  time  of  medical  men,  it  is  both  customary  and 
proper  to  give  due  notice  of  the  commencement  of  labor  to  the  medical 
attendant.  Except  in  rare  cases,  it  is  not  the  custom,  nor  is  it  necessary, 
for  an  accoucheur  to  remain  in  continued  attendance  all  through  the  early 
stages  of  labor.  He  should  not,  however,  absent  himself  for  any  long 
period  of  time  in  any  case  when  labor  has  really  set  in.  Nor  should  he 
leave  the  house  when  it  is  over,  without  ascertaining  that  the  uterus  is 
properly  contracted.  He  should  visit  the  woman  a  few  hours  after,  and 
ascertain  for  himself  the  absence  or  otherwise  of  haemorrhage  or  other  un- 
favorable symptoms.  The  state  of  the  woman's  bladder  should  be 
ascertained  on  the  first  visit,  or  the  next  day.     It  is  also  usual  and  proper 
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to  inquire  if  the  child  has  passed  urine  and  faces,  with  a  view  to  discover 
any  defective  conformations  as  soon  as  possible.  For  the  first  week  or 
nine  days,  visits  should  scarcely  be  at  longer  intervals  than  a  day,  or  two 
in  most  cases.  And  no  woman  can  be  considered  out  of  danger  so  long 
as  the  pulse  keeps  above  100,  and  the  temperature  above  normal,  or  as 
long  as  any  oozing  of  blood  is  going  on,  however  slight.  "  Shiveriugs  " 
at  regular  or  frequent  intervals  are  also  a  symptom  indicating  caution.  It 
may  be  as  well  to  state  that  it  is  not  always  possible  to  avoid  rupture  of  the 
perineum,  particularly  in  first  or  instrumental  labors.  Vesico-vaginal 
and  other  fistula?  will  also  sometimes  form  even  in  labors  where  no  assist- 
ance has  been  given,  or  after  the  proper  and  careful  use  of  instruments. 
Several  cases  of  "rupture  of  the  uterus"  have  given  rise  to  damaging 
comments  at  inquests,  and  sometimes  to  actions  for  malapraxis.  The  con- 
ditions which  appear. to  predispose  to  this  are  degeneration  (usually  fatty) 
of  the  uterine  walls,  prolonged  labor,  a  large  child,  and  sometimes  unusual 
sharpness  or  prominence  of  the  linea  ileo-pectinea,  or  outgrowths  from  the 
bony  pelvis,  the  use  of  ergot,  or  the  injudicious  use  of  such  instruments  as 
the  crotchet,  or  forceps,  might  also  assist.  A  great  many  of  these  cases, 
however,  happen  in  the  absence  of  the  medical  attendant  or  midwife. 
The  accident  is  not  quite  always  fatal.  Cases  are  recorded  in  which  the 
neck  of  the  womb  has  come  away  like  a  ring.  This  is  called  annular 
detachment  of  the  cervix.  (For  references  to  rupture  of  uterus,  see  "  Obs. 
Soc.  Trans.,"  vol.  ix,  p.  65;  x,  p.  40;  xi,  p.  9;  ib.  p.  204;  xiv,  p.  128;  "New 
Syd.  Soc.'s  Biennial  Retrospect,"  1869-70,  pp.  410-14.  [Regina  v.  Popple- 
well,  vide  "  Med.  Journals,"  1869,  passim.])*  Through  the  rent  in  the  womb, 
or  vagina,  the  child  may  escape  into  the  abdominal  cavity,  and,  conversely, 
the  intestines  may  protrude.  Several  instances  are  known  in  which  the 
accoucheur  has  removed  these  with  a  knife  or  scissors.  See  case  of  Mr. 
Peacock,  "  Med.  Journals,"  1874  ;  "  Edinburgh  Medical  Journal,"  1874, 
September,  p.  284.  Although  this  gentleman  was  acquitted  at  the  Coroner's 
inquest,  he  was  afterwards  sentenced  to  imprisonment  for  six  months.  It 
is  scarcely  necessary  to  state  that  no  good  could  accrue  from  removing  the 
intestines.  In  the  case  of  Reg.  v.  Dickinson,  Stafford  Lent  Assizes,  1846, 
a  surgeon  was  actually  charged  with  causing  his  patient's  death  from  fol- 
lowing Sir  James  Simpson's  advice  in  a  case  of  placenta  previa.     He  was,. 


*  The  medico-legal  bearings  of  rupture  of  the  uterus,  laceration  of  that  organ, 
and  of  the  vagina  and  perineum,  have  been  discussed  with  much  learning  and  a 
thorough  practical  knowledge  of  the  subjuct  by  Dr.  Eobert  Barnes,  in  his  "  Lec- 
tures on  Obstetric  Operations,"  3d  edition  [Churehills,  1876],  Lecture  XXI,  pp.- 
320-375.  It  is  impossible  to  do  more  here  than  to  refer  to  this  valuable  paper, 
and  state  Dr.  Barnes's  general  "conclusions,  which  are — (1)  The  non-pregnant  uterus 
may  burst  ;  (2)  The  uterus  may  burst  at  any  period  of  gestation,  independently  of 
labor  proper  ;  (3)  Any  part  of  the  parturient  canal  may  be  lacerated  during  labor  ; 
(4)  By  far  the  larger  number  of  cases  occur  during  labor  at  term  ;  (5)  The  uterus 
will  not  burst  unless  it  be  in  a  certain  degree  of  tension,  from  containing  something 
in  its  cavity  ;  (6)  The  uterus  may  burst  in  childbearing  women  of  all  ages  ;  in 
women  pregnant  for  the  first  time,  or  in  women  who  have  borne  one  or  two  children, 
the  greater  risk  being  in  primiparse,  and  in  women  who  have  borne  many  children  ; 
(7)  "  The  uterus  ruptures  because  there  is  a  loss  of  balance  and  of  due  relation 
between  the  expelling  power  of  the  body  of  the  uterus  and  the  resisting  power  of 
the  parturient  canal,  the  resisting  power  being  in  excess."  Dr.  Kichardson  recom- 
mends nitrite  of  amyl  to  quiet  the  uterus,  in  doses  of  iij  minims  to  gj  ether ;  (8) 
The  uterine  tissues  may  sometimes  be  quite  healthy ;  but  fatly  degeneration  is 
common.  There  may  be  cancerous  degeneration,  or  the  fibres  may  be  exhausted  by 
their  overwork,  like  the  muscles  of  a  coursed  hare.  Stone  in  the  bladder  and 
fibrous  tumors  may  predispose.  Pelvic  contraction  may  be  another  cause.  Ergot 
of  rye  and  ignorant  violence  in  tractile  eftbrts  may  be  a  cause. 
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however,  acquitted.     (As  regards   the  induction  of  premature   labor,  see 
Abortion  and  Infanticide.) 

Diameters  of  the  Pelvis  in  Relation  to  Obstetric  Operations. 

We  have  elsewhere  stated  that  in  strict  law  no  deformity  of  the  pelvis 
justifies  a  medical  man  in  inducing  premature  labor.  Equity,  however, 
rather  than  law,  rules  the  practice  of  the  courts  in  this  respect,  or  perhaps 
we  should  say,  would  rule  them.  For  we  have  been  unable  to  find  a  case 
in  which  a  surgeon  or  accoucheur  has  been  tried  for  the  induction  of  prem- 
ature labor,  when  the  object  has  been  to  save  life.  Judges,  however, 
frequently  make  the  distinction,  when  addressing  the  jury  in  abortion 
cases  of  a  criminal  kind.  The  following  tables,  taken  from  Dr.  Barnes  on 
"  Obstetric  Operations  "  (p.  90),  and  from  Dr.  Ramsbotham,  will  secure 
the  pretty  geueral  approval  of  the  profession. 

Scheme  of  Relations  of  Operations  to  Degrees  of  Pelvic    Contraction  under 
Labor  at  Seven  Months. 

Conjugate  diameter  reduced  to — 

1st  degree,  4  to  3\  inches,  admits  spontaneous  labor. 

2d         "      3f  to  3        "  "         of  forceps. 

3d         "       3£  to  1J       "  "         of  turning. 

4th       "     below  H       "  "         of  craniotomy. 

Cozsarian  Section  is  unnecessary  at   Seven  Months. 

At  the  full  term,  according  to  Dr.  Ramsbotham,  there  are  four  classes, 
viz. : 

Class     I. — Pelves   4  inches    antero-posteriorly  by   5|  }    ^  ,       ,,  , 

inches  transversely  and  upwards  admit  of  /    JNatural  labor- 

Class   II.— Pelves  below  the  standard,  and  as   low  as  ]  The..  chU^   bein"   bornf 

3   inches   antero-posteriorly  bY  4  inches    L  ™ 1V0.    °f.   mean9     ot 

.  ,       A     .\      e  turning  (version)  on 

transversely  admit  ot  .         .         .  ,  ~ s  v  ,    ; 

J  long  torceps,  etc. 

Class  III. — Pelves  below  Class   II,   and  as  low   as  If  "|  Only  admit  of  craniot- 

inches   antero-posteriorly,    by    3£  inches  !       oiny,     cephalotripsy, 

transversely,  or    1£  inches  antero-poste-  j      or  some  other  means 

riorly  by  3  inches  transversely  .         .  J       of  embryulcia. 

Class  IV. — All  below  the  last  necessitate       .         .         .       Caesarian  section. 

Dr.  Barnes's  table  mainly  agrees  with  this,  and  is  as  follows  : 

Scheme  of  Relations  of  Operations  to  Pelvic  Contractions,  Labor  at  Term. 

Conjugate  diameter  reduced  to — 

!The  forceps,  opposed  to 
the  biparietal  diame- 
ter of  3£  to  4  inches. 
{Of  turning,  opposed  to 
the  bimastoid  diame- 
ter of  3  inches. 

3d  degree,  3*  to  1}  inches,  admits        .         .         .         .    {  0f      1cra"iotomy      «nd 
°       '    *  z  )_      cephalotripsy. 

4th  degree,  below  H  inches,  admits     ....       Of  Caesarian  section. 

Gordell  is  said  to  have  delivered  a  child  weighing  8  lbs.  6  oz.  (living) 
through  a  pelvis  whose  conjugate  diameter  was  only  2.82  inches,  by  turn- 
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ing.  Madame  Lachapelle  says,  she  has  thus  delivered  through  pelves 
whose  conjugate  diameters  were  2.75,  2.5,  2.25,  and  2.2' inches.  Most  ob- 
stetricians think  that  there  is  some  mistake  in  these  figures.  Gordell  states 
that  after  using  traction-power  of  130  lbs.  on  the  child's  neck,  it  has  been 
born  alive,  and  twice  this  happened  after  an  audible  crack  !  We  have  no 
details  of  the  after-history  of  these  cases.  Dr.  Matthews  Duncan  estimates 
that  a  traction  power  of  105  lbs.  is  compatible  with  the  life  of  the  child, 
the  neck  not  yielding  to  that  force.  At  1204bs.  the  neck  gave  way.  But 
Joulin  states  that  he  has  applied  a  traction-force  of  148  lbs.  to  the  neck  of 
a  dead  foetus,  without  separating  the  head  (see  the  "British  Medical  Jour- 
nal," Sept.  19,  1874,  p.  384,  and  "Dublin  Quarterly  Journal  of  Medical 
Sciences,"  Nov.  1875,  p.  445). 

III.  A  medical  attendant,  midwife,  or  wet-nurse,  may  be  charged  with 
communicating  syphilis  during  parturition  or  lactation,  or  by  vaccination, 
to  mother  and  child,  or  to  either  of  them  singly.  It  cannot  be  denied  that  such 
an  event  is  possible.  A  midwife  at  Brive,  in  1873,  was  said  to  have  inocu- 
lated more  than  100  persons  in  this  way.  Her  sore  was  on  the  middle 
finger  of  her  right  hand,  which  had  been  wounded  by  a  thorn.  Her  hus- 
band also  had  symptoms.  She  noticed  the  sore  first  on  18th  February, 
1873.  By  March  6th  she  had  lost  all  her  hair.  The  sore  infected  all  the 
cases  she  attended  for  eight  months,  from  28th  February  to  29th  October. 
(See  "  Annales  de  Hygiene  Publique,"  No.  85,  July,  1874.)  She  was  con- 
demned to  a  fine  and  imprisonment,  not  for  giving  the  syphilis,  but  for 
practicing  as  a  sage-femme  unlicensed,  and  preventing  her  victims  from 
getting  cured.  Cases  of  infection  of  children  by  wet-nurses,  and  conversely, 
may  be  seen  in  "  Diday  on  Infant  Syphilis,"  pp.  187-200 ;  ("  New  Syd. 
Society's  Translation  ")  ;  and  Lancereaux  on  Syphilis  ("New  Syd.  Socie- 
ty's Translation,"  vol.  ii,  p.  352,  etc.,  with  Bibliography).  Mr.  Hutchinson 
has  lately  ("Med.-Chir.  Transactions,"  vol.  iv,  1871)  published  cases  of 
syphilis  communicated  by  vaccination.  Many  of  these  cases,  however, 
appear  to  us  to  be  surrounded  with  considerable  obscurity.  The  recent 
case  of  Simpson  and  Wife  v.  Davey,  tried  in  the  Queen's  Bench,  before 
Lord  Chief  Justice  Cockburn,  in  December,  1874,  is  one  of  such  interest 
and  importance,  that  a  brief  summary  seems  worthy  of  insertion.  De- 
fendant, a  surgeon  in  large  practice  at  Old  Ford,  injured  the  index  finger 
of  his  right  hand  on  the  18th  March,  1872,  with  a  gun-cartridge.  He 
attended  a  woman,  who  was  suffering  from  constitutional  syphilis,  in  labor 
on  the  21st  of  March.  (She  died  before  the  trial  came  on.)  But  on  the  16th 
May,  his  finger  still  being  sore,  he  attended  the  plaintiff's  wife.  He  stated 
that  he  only  used  this  hand  to  remove  the  placenta,  and  did  not  touch  the 
woman.  This  was,  however,  disputed.  On  the  27th  of  May  he  consulted 
Mr.  Hutchinson  for  what  seemed  a  bad  whitlow  on  the  same  finger.  There 
was  a  measly  rash  on  the  chest,  which  soon  assumed  specific  characters. 
He  suffered  very  severely  from  syphilis.  Whilst  away  for  change  of  air, 
symptoms  of  syphilis  appeared  in  plaintiff's  wife,  whom  he  had  delivered. 
She  allowed  him,  however,  to  attend  her  in  a  second  confinement.  The 
child  then  born  had  symptoms  of  hereditary  syphilis.  The  case  was  com- 
plicated by  an  agreement  which,  though  verbally  repudiating  liability, 
tacitly  admitted  it — and  a  verdict  of  £500  damages  was  agreed  to  by  ad- 
vice of  the  Lord  Chief  Justice,  rather  for  breach  of  this  agreement  than 
on  the  direct  issue.  The  medical  witnesses  (Messrs.  Co'ulson,  Heath,  and 
Hutchinson  included)  agreed  that  the  period  of  incubation  in  infecting 
sores  or  chancres  was  much  longer  than  usually  supposed,  from  four  to  five 
weeks  before  the  development  of  symptoms  being  common,  according  to 
the  latter.  All  agreed  that  these  cases  are  rare,  and  that  chancres  under 
the  nail  are  difficult  to  diagnose.     As  there  is  often  much  dispute  as  to 
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what  are  really  syphilitic  symptoms,  we  append  the  following  table  of  the 
principal  lesions  met  with  in  constitutional  syphilis. 

Early  or  Secondary  Symptoms,  Six  Weeks  to  Six  Months. 

1.  Sore  throat,  ulcers  of  tonsils,  etc.  2.  Roseolar,  papular,  and  bullous 
rashes.  3.  A  fever  of  characteristic  type  v.  "  Clinical  Society's  Transac- 
tions," vol.  iii,  and  "Das  Syphilitische  Fieber,"  von  J.  E.  Guntz,  Leipzig, 
1873,  and  Wunderlich  on  Temperature  "New  Syd.  Society,"  p.  405.  4. 
Indurated  glands,  small  and  bullet-like,  not  suppurating.  5.  Iritis  and 
other  eye  affections.  6.  Loss  of  hair.  7.  Patches  and  peeling  of  tongue 
and  other  mucous  membranes,  mucous  tubercles.  8.  Whitlow  (onychia). 
9.  Patches  between  fingers  and  toes,  called  rhagades.  10.  Superficial  sores 
of  spreading  type,  with  punched-out  and  undermined  edges.  11.  Neu- 
ralgic and  rheumatoid  pains.     12.   Warty  growths  and  condylomata. 

Later  or  Tertiary  Symptoms. 

1.  Nodes  in  the  skin  and  connective  tissue  (gummata).  2.  Do.  in  mus- 
cles (muscular  nodes).  3.  Do.  in  periosteum  of  long  bones  (periostitis,  acute 
and  chronic).  4.  Ostitis.  5.  Gummata  in  organs,  such  as  liver,  lungs, 
spleen,  heart,  kidneys,  brain,  etc.  6.  Scaly  skin  diseases,  especially  on 
palms  and  soles — psoriasis.  7.  Rupia  and  ecthyma.  8.  Troublesome 
deep  ulcers,  generally  on  one  extremity — on  both  tonsils,  pharynx,  larynx, 
intestines,  etc.  9.  Warty  growths.  10.  Ozoena.  11.  Iritis,  optic  neuritis 
and  atrophy,  choroiditis  and  retinitis.  12.  Exudation  of  lymph  in  and 
around  bloodvessels,  hence  pareses,  the  distribution  of  which  is  often  very 
bizarre.  13.  Alopecia.  14.  Severe  and  deepseated  pains,  in  the  head  and 
other  parts.     15.  A  peculiar  kind  of  phthisis. 

Hereditary  Syphilis. 

In  infants,  more  particularly  in  those  who  inherit  syphilis,  we  get  snuffles, 
thrush  occurring  a  few  weeks  after  birth,  sores  about  the  anus,  etc.,  also 
between  fingers  and  toes — and  an  aged,  precocious,  premature  appearance. 
The  child  (cutting  its  teeth  early)  has  an  appearance  of  being  older  than 
it  is  during  the  first  few  months  of  life,  afterwards  growth  aud  development 
are   retarded.      The    advent  of   puberty  is   frequently 
postponed  for  years.      The  central  permanent  incisors  are 
short,   peggy,  of  bad   color,  and  have  a  vertical  notch, 
especially  in  the  upper  row.     (See  Figs.  83  and  84.)     In 
these  cases  there  will  generally  be  found  symptoms  in 
the  parents— or  the  history  of  such — including  numerous 
premature  or  stillbirths,  or  both.     For  further  details 
reference  must  be  made  to  the  books  quoted  above. 
IV.    Medical    men    may  be   charged   with    neglect  for   not  attending 
sufficiently  often,   or  sufficiently   long,  in   an   acute  or  chronic   malady. 
These  disputes  generally  arise  where  there  has  been  some  verbal  or  written, 
or  at  least  understood  or  implied,  agreement  to  attend  until  recovery,  or 
some  other  termination  of  the  case  exists.     The 
FlG-  84-  custom  of  different  districts  differs  widely  as  to 

B.  the  length  of  attendance  in  obstetric  cases.     In 

some  parts  of  the  country  an  accoucheur  is  sup- 
posed to  attend  for  a  month,  if  necessary,  for  the 
original  fee.     With  the  present  value  of  money, 
Lower  ineisors.  this  agreement  could  never  be  remunerative  to 
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the  attendant.  You  are,  however,  bound  by  the  "  custom  of  the  country," 
or  district,  unless  you  take  care  to  have  a  clear  understanding  to  the  con- 
trary. In  other  cases,  not  obstetric,  a  man  of  honor  must  hold  himself 
bound  by  his  word  "even  to  his  own  hurt,"  however  inequitable  or  unjust 
the  bargain  may  be  as  far  as  he  is  concerned.  And  although  our  courts 
generally  hold  that  a  medical  man  is  the  best  judge  of  how  often  his 
attendance  is  necessary,  yet  they  will,  in  disputed  cases,  hear  the  evidence 
of  other  medical  men  on  this  point,  and  form  an  independent  judgment 
on  the  facts  of  the  case.  In  general,  great  pain,  haemorrhage,  or  any  severe 
or  urgent  case  will  be  held  to  necessitate  frequent  attendances.  In  the 
case  of  Simpson  and  Wife  v.  Davey,  the  Lord  Chief  Justice  Cockburn  dis- 
tinctly laid  dowu  that  a  medical  man  might  be  held  liable  for  neglect,  in 
not  visiting  his  patient,  although  not  sent  for,  since  the  patient  cannot  be 
supposed  to  be  the  best  judge  of  the  danger  or  urgency  of  the  case.  He 
intimated,  however,  that  it  new  and  urgent  symptoms  (epiphenomena)  set 
in,  the  patient  or  his  friends  were  bound  to  give  information  of  such  to  the 
medical  attendant.  This  seems  common  sense  as  well  as  law,  because  re- 
verting to  midwifery,  you  might  leave  your  patient,  after  delivery,  with 
the  uterus  well  contracted,  and  she  might  afterwards  be  seized  with  haemor- 
rhage from  her  own  imprudence,- an  event  which  you  could  not  be  expected 
to  foresee. 

V.  The  result  of  operations  is  one  of  the  issues  on  which  an  accusation 
of  malapraxis  is  often  raised  against  medical  men,  in  most  cases  unjustly, 
since  the  result  is  often  beyond  our  control.  On  this  matter  it  is  right  you 
should  remember  that  the  simplest  operations  may  be  followed  by  un- 
toward results.  Such  simple  affairs  as  vaccination  and  the  extraction  of 
a  tooth  (without  anaesthetics)  have  been  followed  by  death  not  only  as 
historical  matters,  but  in  the  authors'  own  experience.  So  has  the  removal 
of  the  simplest  tumors.  In  regard  to  this  it  is  well  to  remember  that 
cystic  or  bursal  tumors  near  large  joints,  such  as  the  knee,  often  commu- 
nicate with  the  joint.  Never  do  any  operation  without  the  consent  of 
either  the  patient  or  his  friends.  If  the  patient  be  a  minor,  his  or  her 
consent,  in  the  eyes  of  the  law,  is  worth  nothing.  There  may  be  some  rare 
cases  (perhaps  in  obstetric  practice)  where  normal  conditions  might  lead 
you  to  operate  to  save  life  even  against  the  wish  of  friends  or  guardians. 
In  such  cases,  however,  you  must,  in  following  your  conscience,  be  prepared 
for  the  legal  risks.  In  the  use  of  anaesthetics  it  is  always  well  to  have 
skilled,  if  not  diplomaed,  assistance,  if  possible.  The  use  of  anaesthetics 
should  be  regarded  as  an  operation  in  itself,  for  legal  purposes.  The  ex- 
istence of  serious  impediments  to  either  circulation  or  respiration,  and  par- 
ticularly fatty  degeneration  of  the  heart,  are  usually,  aud  we  think  justly, 
regarded  as  objections  to  the  use  of  anaesthetics.  The  same  circumstances, 
with  advanced  degeneration  of  arteries,  kidney  disease,  advanced  phthisis, 
or  any  severe  constitutional  cachexia,  also  greatly  interfere  with  the  success 
of  operations,  and  wise  surgeons  prefer  only  to  do  operations  of  necessity 
in  such  cases,  and  to  use  palliative  treatment,  rather  than  attempt  a  radi- 
cal cure,  even  in  such  cases  as  stone  in  the  bladder,  in  such  patients.  There 
seems  some  doubt  as  to  whether  lithotomy  or  lithotrity  be  the  safer  in  such 
a  state  of  affairs. 

In  criminal  trials  it  is  often  sought  to  fix  the  responsibility  of  a  terminal 
erysipelas,  etc.,  after  trephining,  or  similar  operations',  upon  the  surgeon 
who  operates,  rather  than  upon  the  assailant  whose  violence  caused  the 
original  injury.  By  parallel  reasoning  the  traveller  who  was  robbed  by 
brigands  would  be  in  fault,  because  had  he  not  been  there  he  could  not 
have  been  robbed.  The  question  as  to  the  best  time  for  capital  operations 
(such  as  amputation)  after  severe  injuries,  is  one  which  can  scarcely  yet  be 
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considered  as  decided.  In  other  words,  is  it  better  to  operate  at  once,  or 
to  wait  till  the  phenomena  of  shock  have  given  place  to  reaction  ?  In  civil 
practice,  the  results  of  primary  amputations  (i.e.,  done  within  twenty-four 
hours  after  the  accident)  are  somewhat  more  fatal  than  secondary  (those 
done  at  a  later  period),  whilst  in  military  practice,  the  reverse  appears  to 
hold  good  (see  "  Erichsen's  Surgery,"  etc.,  pp.  26,  27,  28,  etc.).  The  effects 
of  mental  depression  were  well  shown  in  the  late  Danish,  American,  and 
Franco-German  wars,  the  mortality  after  injuries  and  accident  being  in- 
variably greater  on  the  losing  side,  even  where  other  things  were  equal. 
In  amputations  the  mortality  is  always  greater  the  nearer  to  the  trunk,  or 
to  any  large  joint.  Overcrowding  is  a  great  cause  of  surgical  mortality. 
Certain  atmospheric  conditions,  such  as  northeast  winds,  are  believed 
greatly  to  conduce  to  the  prevalence  of  erysipelas.  Want  of  cleanliness  in 
the  nurses  or  other  attendants  is  another  means  of  infection.  Even  flies, 
notably  in  the  case  of  malignant  pustule  (charbon,  milzbrand),  have  been 
the  carriers  of  contagion.  It  will  thus  be  seen  that  there  are  many  cir- 
cumstances over  which  a  surgeon  has  but  slight,  if  any,  control,  which 
modify  the  results  of  operations.  On  the  other  hand  he  can,  and  will,  if 
careful,  prevent  many  disasters  by  proper  precautions  and  prudent  fore- 
thought. 

It  may  be  said,  referring  to  malapraxis  generally,  that  no  medical  man 
should  give  an  adverse  opinion  ou  the  conduct  or  practice  of  a  professional 
brother,  without  having  all  the  facts  of  the  case  before  him  ;  and  whatever 
opinion  he  may  give  at  an  inquest,  or  in  a  police  court,  he  should  be  pre- 
pared to  justify  before  the  higher  tribunals,  as  well  as  before  the  whole 
medical  profession.  It  has  happened,  though  we  hope  rarely,  that  a  med- 
ical man  in  condemning  the  practice  of  a  brother  professional,  has  only 
shown  his  own  ignorance  of  the  progress  of  science  in  general,  and  of 
medical  science  in  particular. 

VI.  The  question  of  malapraxis  may,  and  often  does,  arise  in  connec- 
tion with  the  propriety,  or  the  reverse,  of  a  special  line  of  treatment,  or 
more  specifically  you  may  be  asked,  was  such  and  such  treatment  proper  ? 
Do  you  approve  of  such  and  such  medicines,  or  of  the  doses  employed? 
It  is  proper  to  remark  here  that  however  we  may  differ  from  homoeopathy 
or  hydropathy,  these  systems,  deficient  as  they  undoubtedly  are,  have  ac- 
quired a  certain  recognition  from  the  public,  and  it  is  not  to  be  expected 
that  adverse  verdicts  shall  be  given  merely  because  the  medical  attendant 
pro  tempore  practiced  according  to  these  systems.  On  the  other  hand, 
Mesmerism,  Coffinism,  and  Morrisonianisrn  have  never  acquired  such  a 
status,  and  are  never  likely  to  do  so.  Notwithstanding  the  remark  made 
above,  it  is  obvious  that  no  "  system,"  not  even  the  "  expectant  "  one  of 
nihilism,  can  be  reasonably  held  to  justify  treating  a  strangulated  hernia, 
or  a  compound  fracture,  or  dislocation,  or  a  case  of  placenta  prsevia,  or 
haemorrhage  from  a  divided  artery,  by  inefficient  means,  such  as  billionths 
of  a  grain  of  charcoal  or  any  other  medicant.  On  the  question  of  doses 
again,  even  in  orthodox  medicine,  very  considerable  latitude  must  neces- 
sarily be  allowed,  since  even  our  best  posological  tables  somewhat  differ. 
But  here  again  common  sense  must  be  consulted,  and  it  may  be  said  that 
no  experience  and  no  theory  could  be  held  to  justify  giving  an  infant  of  a 
month  old  ^--grain  doses  of  opium  at  frequent  intervals  as  a  dental  sedative, 
or  j-grain  doses  of  strychnia  as  a  tonic.  The  remarks  on  doses  under  the 
heading  of  poisons  may  be  consulted  on  this  point.  Probably  the  best 
arbitrary  standard  of  doses  (other  things  being  equal)  will  be  found  in  the 
weight  of  the  body,  some  deductions  being  made  for  the  smaller  weights, 
corresponding  to  the  lesser  ages.  Thus,  suppose  a  man  weighing  10  stone 
(140  lb.)  can  very  safely  take  15  grains  of  a  drug  (chloral  hydrate)  three 
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times  a  day — then  a  child  weighing  14  lb.  might  generally  takeTT¥th,  say 
1.5  grains ;  or  say  for  safety,  disregard  the  decimal,  and  we  get  1  grain  per 
dose.  The  formula  of  Gaubius,  improved  by  Young,  is  also  tolerably  safe. 
The  dose  here  is  in  the  proportion  of  the  age  to  the  age  increased  by 
twelve,  for  all  ages  below  twenty-one — thus  say  an  infant  is  two  years 

old  9~Tr>  ==  t\  ==  T»  or'  as  *n  tne  f°rmer  case,  about  2  grains  of  the 
chloral  hydrate  for  a  child  aged  two  years.  However,  it  is  usually  wise 
to  give  less  of  narcotics  and  sedatives  to  young  children,  whilst  they  are 
believed  to  bear  safely  more  of  mercury,  of  antimony  and  other  emetics. 
It  is  well  to  make  yourselves  familiar  with  the  composition  of  the  com- 
moner patent  medicines,  vermin-poisons,  and  disinfectants. 

Malapraxis  as  regards  Lunatics,  Idiots,  and  the  Feeble-minded. 

An  erroneous  impression  appears  to  be  prevalent  in  the  medical  profes- 
sion, to  the  effect  that  medical  men,  as  such,  enjoy  some  special  privileges, 
above  those  of  the  general  public,  as  to  the  custody  of  persons  of  unsound 
mind — whether  lunatics,  idiots,  or  feeble-minded  persons.  In  other  words, 
not  a  few  medical  men,  known  to  the  authors,  have  imagined  that  by 
virtue  of  their  diplomas,  and  their  position  as  medical  men,  they  were  en- 
titled to  take  charge  of  lunatics,  etc.,  as  patients  without  complying  with 
the  requirements  of  the  laws  respecting  lunacy,  as  regards  certificates, 
licensed  houses,  etc.,  etc,  You  must  know  that  so  far  from  this  being  the 
case,  the  theory  of  the  law  is  rather,  that,  as  professional  men,  you  are 
especially  bound  to  know  and  observe  the  statutes  on  this  subject.  The 
state  of  the  law  on  this  point  will  be  fully  explained  in  our  chapter  on 
lunacy. 

The  same  chapter  will  deal  with  the  question  of  actions  against  medical 
men  raised  by  patients  under  certificates,  or  the  friends  of  such — or  patients 
liberated  from  asylums,  who  accuse  the  medical  men  who  have  certified, 
of  having  falsely  described  them  as  lunatics,  etc.  It  is  therefore  unneces- 
sary here  to  do  more  than  refer  you  to  this  chapter.     [Chapter  XXVII. ] 


CHAPTEE   XXV. 

Criminal  assaults — Indecent  exposure — Kape — Physical  signs  of  Virginity — The 
Hymen — Signs  of  defloration — Infantile  Leucorrhoea — Noma — Illustrative  cases. 

Just  as  in  common  law,  any  touch,  however  light,  such  as  putting  the 
hand  upon,  the  shoulder,  may  be  construed  into  an  assault,  if  done  during 
a  quarrel  or  dispute ;  so  in  the  matter  of  criminal  assaults,  even  a  kiss, 
given  or  offered  to  one  of  the  opposite  sex,  against  his  or  her  will,  is  con- 
sidered a  criminal  assaidt.  It  must  be  almost  self-evident  that  any  touch, 
or  attempt  to  touch,  any  of  the  sexual  organs,  the  breasts  included,  and 
even  parts  usually  covered  by  clothing,  is,  in  itself,  of  the  nature  of  a  crimi- 
nal assault,  if  done  against  the  will  of  an  adult,  or  to  a  young  child  whom 
the  law  does  not  consider  as  capable  of  consenting.  In  the  Prussian  and 
most  of  the  German  penal  codes,  such  conduct  is  embraced  under  the  gen- 
eral heading  of  "  Unchaste  Conduct."  (See  "  Casper,"  loc.  cit.,  Dr.  Bal- 
four's Translation,  vol.  iii,  p.  276.)  The  French  and  other  European  codes 
contain  similar  provisions.     Medical  men  are,  however,  not  likely  to  be 
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consulted  on  cases  of  this  kind,  unless  actual  violence  has  heen  offered. 
You  must  remember  that  syphilis  might  be  communicated  by  a  kiss. 
When,  however,  a  rape  has  been  committed  or  attempted,  medical  evidence 
is  almost  sure  to  be  demanded.  Before  entering  on  the  consideration  of 
this  subject,  we  must  devote  a  moment  or  two  to  the  consideration  of  the 
subject  of 

Indecent  Exposure. 

M.  Devergie  ("  Medecine  legale,"  3me  ed.,  torn,  i,  p.  342)  justly  remarks 
that  "  these  cases  are  generally  determined  by  the  evidence  of  the  bystanders 
who  furnish  the  necessary  proofs."  For  this  reason  it  is  rare  for  medical 
evidence  to  be  asked  for  in  such  cases.  We  believe,  however,  that  in  a 
very  large  majority  of  these  cases,  the  accused  would  be  found,  on  careful 
examination,  to  be  suffering  from  some  form  of  unsoundness  of  mind — in 
other  words,  from  mental  disease.  We  would  not  wish  to  be  misunder- 
stood. Undoubtedly  there  are  scoundrels  who  infest  our  parks  and  other 
places  of  public  amusement  who  richly  deserve  all  the  punishment  the  law 
inflicts.  But  it  is  very  remarkable  that  in  this  country,  as  in  France,  not 
only  are  nearly  all  the  accused  of  the  male  sex,  but  they  are  usually  of 
advanced  age — over  seventy  years  for  the  most  part.  They  are  generally 
of  no  occupation,  having  either  retired  from  business,  or  from  the  profes- 
sions, or  have  private  means  of  their  own.  (See  Tardieu,  "  Etude  Medico- 
legale  sur  les  attentats  aux  Mceurs,"  pp.  3-8.)  The  figures  given  by  M. 
Tardieu  for  France  are  very  remarkable.  In  the  twelve  years,  1858  to 
1869,  the  numbers  accused  of  outrages  against  public  decency  were  respec- 
tively, .3153,  2905,  2823,  3351,  3389,  3225,  3222,  3248,  3050,  27G3, 
3084,  and  3019;  figures  which  give  a  mean  of  3102  for  a  single  year.  If 
the  patient  be  a  female, — as  in  the  instance  of  the  young  girl  mentioned  by 
Tardieu  {loe.  cit.,  p.  6),  who  exposed  herself  shamelessly,  and  openly  so- 
licited intercourse  from  all  the  men,  and  even  boys  she  met, — she  will  prob- 
ably be  found  either  imbecile,  or  afflicted  with  hysterical  mania.  Extreme 
sexual  passion  is  called  erotomania  in  both  sexes,  nymphomania  in  the 
female,  satyriasis  in  the  male.  The  subjects  of  puerperal  mania  sometimes 
display  this  form  of  insanity.  Epileptics  of  both  sexes,  imbeciles,  and 
general  paralytics  are  most  prone  to  this  peculiar  and  disgusting  form  of 
sexual  aberration.     Pope's  well-known  line,  that — 

"  Want  of  decency  is  want  of  sense," 

is  literally  true.  If,  therefore,  you  should  be  consulted  on  any  case  of  this 
kind,  it  would  be  your  duty  to  make  a  strict  inquiry  into  the  sanity  or 
the  reverse  of  the  accused.  The  law  is  very  properly  strict  in  requiring 
full  proofs  of  such  a  defence.  There  are,  however,  one  or  two  conditions, 
apart  from  insanity,  which  sometimes  lead  to  innocent  men  being  accused 
of  indecent  exposures.  These  are  (1)  very  studious  or  busy  people  are 
often  subject  to  what  is  called  "  absence  of  mind,"*  and  such  persons  often 
forget  to  "  adjust  their  dress  "  on  leaving  public  conveniences.  (2)  Cer- 
tain diseases  may  cause  the  frequent  application  of  the  hand  to  the  sexual 
organs  or  their  vicinity.  Of  these  the  chief  are  large  scrotal  and  other 
hemiie,  pruritus  ani,  eczema,  impetigo,  and  other  diseases  in  which  itching  is 
a  prominent  and  painful  symptom  ;  prolapsus  or  procidentia  ani,  perhaps 
varicocele,  hydrocele,  and  other  scrotal  tumors;  aud  in  the  female,  prolapse 
of  the  uterus,  and  diseases  analogous  to  those  of  the  male  just  mentioned. 

*  "  Absence  of  mind  "  is  often,  in  reality,  a  "  status  epilepticus  "  or  form  of  "  le 
petit  mal,"  of  which  "  le  grand  mal  "   is  epilepsy. 
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With  this  remark  we  must  dismiss  a  very  unsavory  subject,  aud  proceed 
to  the  consideration  of  rape. 

Rape — General  Considerations  and  Questions  connected  with  Virginity  and 

Defloration. 

A  great  number  of  questions  in  connection  with  this  subject  may  be 
asked  of  the  medical  jurist.  Tardieu  {loc.  cit.)  gives  twenty-four  questions 
on  this  topic,  of  which  the  most  important  are:  1.  Are  there  any  traces 
of  the  crime?  2.  Are  the  physical  signs  the  result  of  bad  habits?  3.  Is 
the  discharge  present  the  result  of  contagion  ?  4.  Has  there  been  actual 
violation?  5.  What  is  its  date?  6.  Is  the  injury  inflicted  by  the  male 
sexual  organ,  or  due  to  accidents?  7.  Is  death  due  to  the  violation?  or 
(8),  did  murder  precede  rape?  9.  Can  a  woman  be  deflowered  whilst  un- 
conscious, as  in  sleep,  or  in  magnetic  trance,  etc.  ?  10.  Can  rape  be  fol- 
lowed by  impregnation?  11.  Is  rape  possible,  if  the  woman  resist,  unless 
the  man  be  assisted  ?  12.  Of  what  nature  is  the  disease  of  the  victim,  and 
what  is  its  date?  13.  Is  the  disease  of  the  accused  of  the  same  kind? 
14.  Are  there  any  physical  impossibilities  precluding  the  accused  from 
committing  this  crime.  15.  Is  there  any  popular  notion  that  explains  the 
attempts  often  made  on  young  girls.  16.  Can  a  man,  during  sleep,  have 
sexual  intercourse  unconsciously?  17.  Does  the  accused  present  any  per- 
sonal peculiarities?  18.  Of  what  nature  are  the  stains  on  the  clothes  of 
the  victim  or  of  the  accused  ?  19.  Can  rape  be  simulated?  Without  ad- 
hering strictly  to  the  exact  order  of  these  questions,  we  hope  to  answer  them 
all  as  far  as  the  present  state  of  science  allows. 

The  legal  definition  of  rape  is  "  the  carnal  knowledge  of  a  female  by 
force  and  against  her  will,"  but  in  a  very  large  proportion  of  the  cases 
sent  for  trial,  the  attempt  is  made,  or  supposed  to  be  made,  on  the  persons 
of  young  children.  There  are  several  reasons  for  this.  One  is  the  popular 
superstition,  alluded  to  above,  that  if  a  man  suffering  from  gonorrhoea 
have  intercourse  with  a  pure  virgin,  he  is  supposed  to  be  cured  in  conse- 
quence. We  need  hardly  say  there  is  no  truth  in  this  notion.  There  can, 
however,  be  no  doubt  that  it  is  very  widely  prevalent,  and  disgusting  as 
it  may  seem,  it  is  no  less  a  fact,  that  old  women  doctresses  not  uufrequently 
prescribe  this  criminal  attempt  to  young  men  who  consult  them  for 
urethral  discharges.  Another  reason  is  doubtless  to  be  found  in  the 
feebleness  of  children.  For  reasons  which  will  be  stated  hereafter,  many 
of  the  false  accusations  relate  to  children,  who  are  often  terrified  into 
making  false  statements. 

The  crime  of  rape  was  formerly  punished  by  castration  by  the  laws  of 
many  countries.  Dr.  Taylor  quotes  Dr.  Griffiths  to  the  effect  that  in 
Virginia  and  Missouri  this  is  still  the  legal  punishment,  if  a  black  man 
violates  a  white  woman.  Death  was  formerly  the  punishment  in  England, 
until  by  the  24th  and  25th  Victoria,  s.  48,  penal  servitude  or  imprison- 
ment was  substituted.*  It  is  said  that  since  this  alteration  in  the  law,  the 
crime  has  enormously  increased  ("57  per  cent,  in  four  years,"  "Law 
Times,"  4th  January,  1845  ;  "90  per  cent.,"  according  to  the  statement  in 
Parliament  in  1847-8.  See  Taylor,  loc.  cit.,  439).  The  Jewish  law  ("Deu- 
teronomy," 22 :  23-25)  punishes  the  rape  of  betrothed  damsels  with 
death ;  if  not  betrothed,  the  man  was  to  pay  a  fine,  and  marry  the  girl 

*  "  Whosoever  shall  be  convicted  of  the  crime  of  rape  shall  be  guilty  of  felony, 
and,  being  convicted  thereof,  shall  be  liable,  at  the  discretion  of  the  court,  to  be 
kept  in  penal  servitude  for  life,  or  for  any  term  not  less  than  three  years,  or  to  be 
imprisoned  for  any  term  not  exceeding  two  years,  with  or  without  hard  labor." 
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without  the  option  of  divorce.  Michaelis  contends,  however,  that  for 
simple  rape  there  was  no  punishment 'in  Jewish  law,  except  that  of  mar- 
riage. Beck,  in  his  chapter  on  this  subject,  has  collected  the  laws  of 
many  countries,  ancient  and  modern,  on  this  crime,  some  of  which  are 
exceed i ugly  curious  (loc.  tit,,  pp.  95-107).  "Among  the  Athenians  rape 
was  punished  with  death;  and  by  the  Roman  or  Civil  law,  with  death,  or 
confiscation  of  goods  (Gibbon,  vol.  ii,  p.  252,  Law  of  Constantine).  The 
latter,  however,  ordained,  '  Rapta  raptoris,  aut  mortem,  aut  indotas  nuptias 
optet,'  and  upon  this,  says  Dr.  Percival,  there  arose  what  was  thought  a 
doubtful  case,  '  Una  nocte  quidam  cluas  rapuit,  altera  mortem  optat,  altera 
nuptias.'"     ("Medical  Ethics,"  note  17,  p.  231.) 

The  English  law  appears  to  have  been  frequently  altered.  Fines,  im- 
prisonment, loss  of  all  the  sexual  organs,  castration,  and  loss  of  eyes 
(William  the  Conqueror);  degradation,  including  the  horse,  greyhound, 
and  hawk  of  the  offender;  death;  and  finally  penal  servitude,  and  impris- 
onment, with  or  without  hard  labor,  having  all  had  their  turn.  We  ueed  not 
follow  Beck  or  other  authors,  who  have  written  on  this  subject,  in  all  their 
antiquarian  researches,  however  interesting,  since  in  almost  all  civilized 
countries  the  extreme  penalties  have  been  abrogated,  just  as  capital  pun- 
ishment has  been  abolished  in  nearly  all  crimes  except  those  of  minder, 
high  treason,  or  bestiality.  Yet  it  is  clear  that  all  civilized  nations  in 
both  ancient  and  modern  times  have  set,  and  justly  set,  a  very  high  value 
upon  female  chastity ;  and  rightly  so,  since  it  is  the  bond  and  security  of 
almost  all  social  virtues,  and  of  family  happiness;  and  most  intimately 
connected  with  the  well-being  and  even  political  integrity  of  states.  For 
reasons  which  are  obvious  this  crime  is  usually  attempted  when  the  victim 
and  the  ravisher  are  alone,  or  supposed  to  be  so  by  the  latter.  It  is  no 
doubt  for  this  reason  that  the  evidence  of  one  witness,  viz.,  the  victim  or 
complainant,  is  all  the  legal  proof  absolutely  necessary.  As,  however, 
false  accusations  are  exceedingly  common  (twelve  false  to  one  true,  accord- 
ing to  Professor  Amos,  see  Taylor,  loc.  cit.),  the  judges  of  late  years  have 
generally  required  corroborative  evidence  of  some  kind  ;  and  medical  testi- 
mony is  usually  sought  in  such  cases.  In  old  times  both  English  and 
Scotch  judges  required  proof  of  both  penetration  and  emission  on  the  part 
of  the  male.  But  by  the  24th  and  25th  Victoria,  c.  100,  s.  63,  proof  of 
penetration  only  is  demanded.  In  a  case  reserved  for  the  consideration 
of  the  judges  by  Coleridge,  J.,  and  reported  in  9  Carrington  and  Payne, 
the  principle  was  admitted  that  a  sufficient  degree  of  penetration  to  con- 
stitute rape  in  law  may  take  place  without  necessarily  rupturing  the 
hymen.  "Penetration  to  the  vulva  is  sufficient  to  constitute  the  crime. 
(See  also  Beg.  v.  Lines,  1  Carrington  and  Kirwan's  Reports.)  From  the 
decisions  of  our  judges,  vulval  penetration,  with  or  without  violence,  is  as 
much  a  rape  as  vaginal  penetration."     (Taylor,  loc.  tit.,  pp.  441,  442.) 

This  question  was  similarly  decided  by  the  Scotch  judges,  in  the  case  of 
Macrae,m  the  High  Court  of  Justiciary,  1841.  (See  Cormaek's  "  Edinburgh 
Journal,"  January,  1846,  p.  48.)  In  our  opinion  this  is  not  only  good 
law,  but  common  sense.  That  a  scoundrel  who  attempts  the  chastity  of  a 
child  or  a  young  girl  should  escape  punishment  merely  because  her  youth, 
or  the  imperfect  development  or  narrowness  of  the  parts  prevent  his  fully 
consummating  the  crime,  appears  to  us  as  undesirable  as  it  would  be 
unjust.  For  like  reasons  the  law  accepts  the  evidence  of  witnesses  of  very 
tender  age  (that  of  complainants  of  seven  years  of  age  has  been  several 
times  received),  provided  it  be  on  oath,  and  that  they  are  sensible  "  of  the 
nature  and  consequences  of  an  oath,  and  of  the  danger  and  impiety  of 
falsehood."     (East's  "  Crown  Law,"  vol.  i,  p.  444.     Brazier's  case,  before 
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the  twelve  judges,  19  Geo.  III.)     On   this  subject,  see  our  remarks   at 
p.  750. 

These  general  considerations  lead  us  naturally  to  the  consideration  of 
the 

Physical  Signs  of  Virginity. 

As  we  have  frequently  heard  the  most  ludicrous  mistakes  made  in 
courts  of  law,  not  only  in  trials  for  rape,  but  in  those  for  infanticide  aud 
child-murder,  in  regard  to  the  names  given  by  anatomists  to  the  different 
regions  of  the  female  pudenda  or  sexual  organs,  it  seems  to  us  not  quite 
unnecessary  to  briefly  describe  these  organs  as  they  exist  before  and  after 
puberty.  In  so  doing,  we  have  chiefly  followed  i  as  regards  the  external 
genitals)  the  excellent  description  of  M.  Tardieu.     [Loc.  cit.  p.  26,  etc.) 

The  mons  veneris,  or  lower  triangular  portion  of  the  abdomen,  is  the 
rounded  eminence  immediately  above  the  vulva,  formed  by  a  fatty  cushion 
or  collection  of  adipose  tissue  beneath  the  skin.  Hairs  begin  to  grow  upon 
it  even  before  the  full  completion  of  puberty.  Both  hair  and  fat  are  most 
abundant  in  young  adults;  whilst  in  old  age  most  of  the  fat  is  absorbed, 
and  the  hair  becomes  much  thinner.  As  regards  rape,  this  part  may  be 
the  seat  of  bruises,  scratches,  and  extravasations  of  blood;  and  in  the 
case  of  young  adults,  spermatozoa  may  often  be  detected  on  the  hairs  of 
this  part,  especially  if  the  assailant  have  been  disturbed.  The  microscope 
is  of  course  requisite.     (See  p.  502. 

The  vulva  is  a  general  name  given  to  all  the  female  genitals  which  are 
outside  the  hymen.  These  include  the  greater  and  lesser  labia,  clitoris, 
fourchette,  navicular  fossa,  and  meatus  urinarius.  "We  will  take  them  in 
order,  first  making  one  or  two  general  observations.  Our  first  remark, 
following  Tardieu,  is  that  different  females,  even  of  the  same  age,  present 
an  almost  infinite  variety  in  regard  to  the  appearance  of  the  genital 
organs,  and  the  development  of  the  different  parts.  As  medical  witnesses 
you  must  be  careful  not  to  describe  as  disease  or  as  the  result  of  violence 
what  is  perhaps  only  the  natural  conformation  of  the  part.  Those  familiar 
with  obstetrics  and  the  treatment  of  children  will  be  best  able  to  give 
evidence  on  such  points.  Again,  MM.  Devergie,*  Toulmouche,  and  Tar- 
dieu justly  remark,  that  of  the  two  kinds  of  organs  united  in  one  in  the 
female  genitals,  the  urinary  organs  predominate  in  infants,  and  the  genital 
in  women  and  marriageable  girls.  Thus,  in  little  girls,  one  often  sees  the 
vulva  gapiug  at  the  upper  part,  so  that  the  meatus  or  orifice  of  the 
urethra  is  visible,  and  closed  below;  whilst  in  adults  we  see  just  the 
reverse,  the  intermediate  ages  presenting  modifications.  Tardieu  adds, 
correctly,  that  the  opening  of  the  vulva  is  directed  directly  forward  in 
infants,  and  not  obliquely  from  above  downwards. 

Again,  M.  Dolbeau  points  out  that  the  external  parts  may  be  divided 
into  two  divisions — one  vulvar,  the  other  vaginal,  separated  by  the  hymen. 
In  front  of  the  hymen  there  is  a  sort  of  vestibule,  which  M;  Dolbeau  calls 
the  vulvary  canal,  formed  from  before  backwards  by  the  greater  and 
lesser  labia ;  above  is  the  clitoris,  the  bulb  and  the  cavernous  bodies  extend 
along  its  sides ;  and  below  is  the  fourchette  and  the  navicular  fossa.  The 
length  and  depth  of  this  canal  vary  greatly  ;  and  frequent  and  repeated 
outrages  on  young  children  bring  about  characteristic  alterations  in  both 
the  form  and  dimensions  of  this  canal. 

The  greater  and  lesser  labia  or  lips.t     The  greater  are  also  the  external, 

*  "  lledecine  legale,"  2de  edition,  tome  i,  p.  842. 

f  The  singular  form,  labium,  is  only  correct  when  speaking  of  the  lip  of  one  side, 
right  or  left  labium. 
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and  in  the  adult  usually  conceal  the  lesser  labia  or  nympkce,  which  are  inter- 
nal. There  are,  however,  many  exceptions  to  this.  At  birth  the  lesser  labia 
are  generally  external.  It  is  said  that  sexual  excitement,  and  repeated 
irritation  by  touches,  etc.,  are  frequent  causes  of  hypertrophy  of  the 
nymphae.  The  varying  size  of  the  larger  and  lesser  labia  is  the  chief 
cause  of  the  variety  of  appearance  just  mentioned. 

The  clitoris,  a  miniature  and  imperforate  penis,  varies  greatly  in  size. 
Sexual  excesses  are  believed  to  cause  hypertrophy  of  this  organ.  The 
authors  have,  however,  frequently  seen  a  small  clitoris  in  women  who  were 
hetairse. 

The  fourchette*  and  fossa  navicularis  are  names  given  respectively  to 
the  posterior  or  lower  border  of  the  vulva,  just  within  the  posterior  com- 
missure or  meeting  of  the  greater  labia,  and  to  a  sort  of  cul-de-sac  of  a 
boatlike  form,  which  intervenes  between  the  former  and  the  hymen. 

If  the  fourchette,  which  forms  a  kind  of  bridle,  stretched  in  front  of  the 
vagina,  and  the  fossa  navicularis,  do  not  disappear  in  consequence  of 
defloration,  they  are  pretty  sure  to  do  so  in  the  first  labor.  After  this  the 
vulva  remains  more  patent  below  and  behind  than  it  is  above  and  in  front. 

The  hymen  or  maidenhead  (Buctou)  is  a  thin  membrane,  which  is  in 
reality  the  prolongation  and  termination  of  the  vagina  in  the  vestibulum 
of  the  vulva.  It  is  visible  at  birth,  but  is  very  deeply  placed  in  very 
young  girls,  and  can  only  be  seen  by  very  widely  separating  the  thighs, 
and  at  the  same  time  opening  the  greater  labia  widely.  It  is  then  found 
at  a  depth  of  about  jth  or  id  of  an  inch  from  the  orifice  of  the  vulva. 
At  a  later  period  of  life  it  becomes  more  superficial,  and  more  readily  seen. 
As  the  sign  par  excellence  of  virginity  in  a  physical  sense,  it  deserves 
special  consideration.  Modern  anatomists  and  gynaecologists  can  scarcely 
understand  how  it  was  possible  for  ancient  authors  to  deny  the  very  exist- 
ence of  an  organ  which  is  not  only  found  in  the  human  female,  but  in 
other  mammalia.f  Devilliers  found  it  in  150  cases  in  a  special  inquiry  on 
the  subject  ("  Revue  Medicale,"  1840,  torn,  i);  Orfila  in  200  cases  ("  Traite 
de  Medecine  legale,"  4  edit.,  Paris,  1848,  com.  i,  p.  135) ;  and  Tardieu  in 
more  than  600  cases  (loc.  cit.,  p.  29)  never  failed  to  find  this  membrane  or 
its  debris.  The  authors  have  been  able  to  verify  the  existence  of  the 
hymen  in  nearly  1000  cases.  The  exceptions  in  modern  times  to  this  rule 
(of  finding  either  the  hymen  or  its  remains)  are,  for  the  most  part,  either 
badly  reported  or  have  been  disproved  by  subsequent  investigations. 
Casper  records  several  cases  in  which  medical  men  denied  the  existence  of 
a  hymen,  which  was  nevertheless  not  only  existing  but  sufficiently  evident 
on  proper  examination. 

M.  Tardieu  mentions  five  typical  forms  of  the  hymen,  to  one  or  other 
of  which  all  the  varieties,  which  are  numerous,  may  be  referred.  These 
are  : 

A.  The  primary  form,  most  common  in  infants,  and  often  met  with  up 
to  the  period  of  puberty,  is  what  we  may  call  a  labial  arrangement  of  the 
membrane,  with  a  vertical  slit  communicating  with  the  vagina.  This 
form  resembles  the  cloaca  or  anus  of  a  pullet.     (Fig.  85.) 

B.  In  a  second  form,  the  hymen  forms  an  irregularly  circular  diaphragm, 
pierced  towards  its  upper  third  by  an  opening  of  more  or  less  size,  and 
situate  at  somewhat  varying  height.  M.  Roze  found  one  in  the  Anatomi- 
cal Museum  at  Strasburg,  in  which  the  opening  was  on  the  right  side  of 

*  The  posterior  commissure  of  the  labia  is  sometimes  called  fourchette. 
f  Amongst  those  who  denied  its  existence  were  Ambrose  Pare  and  the  cele- 
brated Bnfl'on. 
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the  upper  part  of  the  hymen.    This  second  type  is  more  common  than  the 
next  three.     (Fig.  86.) 

C.  The  third  form  is  really  circular,  and  the  orifice  central.  [Annular 
form  of  English  authors.  Fig.  87.  It  will  be  seen  that  the  artist  has 
made  this  rather  too  oval.] 

D.  In  the  fourth  form,  which  MM.  Devilliers  and  Devergie  seem  to 
have  met  with  most  commonly,  the  hymen  forms  a  semilunar  diaphragm, 
in  the  form  of  a  crescent,  the  concavity  of  which  is  superior,  and  its  edges 
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are  indented  more  or  less.     The  extremities  or  horns  of  the  crescent  are 
lost  in  the  nymphse.     [Fig.  88.] 

E.  Lastly,  the  hymen  sometimes  consists  of  a  simple  circular  or  semi- 
lunar riband,  or  fillet,  attached  to  a  sort  of  fold  or  fringe,  constituting  a 
kind  of  double  nympbse,  and  varjMng  from  TVth  of  an  inch  in  very  small 
girls  to  f  ths  or  ^-d  of  an  inch  in  adults.  Sometimes,  according  to  Tardieu, 
it  forms  a  sort  of  rim  or  collar-like  ring,  slightly  raised  above  the  level  of 


Fig.  87. 


Fig.  S8. 


the  vaginal  orifice.  These  peculiar  forms  are  probably  present  in  many 
of  the  cases  where  the  hymen  has  been  supposed  absent  [MM.  Tardieu 
and  Toulmouche].  Other  peculiar  forms  have  been  noted  by  Cloquet, 
Morgagni,  and  others,  such  as  a  hymen  like  a  curtain,  looped  up  on  each 
side  so  as  to  have  two  lateral  openings.  Roze  has  described  such  under 
the  name  of  "  biperforate."  Fabrice  de  Hilden  has  described  a  "  cribri- 
form "  or  sievelike  hymen,  pierced  with  holes.  Some  of  these  forms  are 
probably  the  result  of  lacerations.  Lastly,  obstetricians  know  that  the 
hymen  may  be  "  imperforate,"  completely  closing  the  vagina.  [The  oper- 
ation for  cure  of  this  has  not  infrequently  been  fatal.]     The  hymen  may 
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also  be  double  [reduplicated].  Various  cbanges  take  place  in  the  hymen 
as  years  go  on.  [Tardieu,  loc.  clt.,  p.  32.]  It  sometimes  becomes  extremly 
tough,  or  it  may  even  undergo  fibrous,  cartilaginous,  or  almost  osseous  de- 
generation— and  become  so  resistant  as  to  enable  Diemerbroek  to  say — 
"  Adeoque  firmam  inveuimus,  ut  cujuslibet  arietautis  viri  impetuin  sine 
disruptione  sustinere  potuisset!" 

The  carunculcB  myrtiformes  vel  hymenales,  three  to  six  in  number,  are 
now  generally  regarded  as  the  remains  or  debris  of  the  hymen,  although 
it  is  possible  that  two  or  three  of  them  may  belong  to  the  ridges  of  the 
vagina.  Little  polypi,  warts,  vegetations,  etc.,  may  sometimes  be  mis- 
taken for  them. 

Little  need  be  said  of  the  orifice  of  the  urethra  (meatus  urinarius)  or 
the  bulbs  (bulbl  vedibuli),  except  that  the  bulbous  structure  beneath  the 
urethra  is  sometimes  prolonged  into  and  completes  the  upper  part  of  the 
hymen,  and  this  explains  the  excessive  haemorrhage  whigh  sometimes  ac- 
companies the  destruction  of  the  hymen  in  the  first  coitus,  of  which  the 
authors  have  seen  two  instances  which  almost  proved  fatal.  (See  Rouget 
in  the  "Journal  de  la  physiologie  de  l'homme,"  Paris,  1858.) 

The  vagina  is  the  membranous  muscular  tube  between  the  vulva  and  the 
uterus,  intended  for  the  reception  of  the  male  organ.  There  are  great  di- 
versities in  the  dimensions  of  the  orifice  in  the  hymen  according  to  age 
and  development.     In  the  very  young  infant  the  orifice  of  the  hymen 

Fig.  89. 


Relations  of  the  unimpregnated  uterus,  vagina,  ovaria, 
Fallopian  tubes,  and  round  ligaments. 


barely  admits  a  goosequill  ;  towards  puberty,  perhaps  the  tip  of  the  little 
finger.  Even  in  adult  females  it  rarely  admits  more  than  the  tip  of  the 
index  finger,  unless  it  has  been  previously  dilated.  It  is  important  to  note 
this,  as  more  or  less  dilatation  of  the  hymeneal  orifice  of  the  vagina  may 
furnish  evidence  of  attempts  against  chastity.  In  the  virgin  the  vagina 
itself  is  narrow.     This  is  partly  due  to  its  muscularity. 

Lastly,  the  skeleton  in  young  children,  owing  to  partial  development  of 
the  pubic  arch,  is  often  a  more  complete  obstacle  to  the  complete  intro- 
duction of  the  male  organ  than  any  conformation  of  the  soft  parts. 

Figs.  89  and  90  may  further  assist  in  the  comprehension  of  this  chapter, 
and  of  those  on  abortion  and  infanticide,  etc.  In  Fig.  89,  1  is  the  body 
of  the  uterus  ;  2,  its  fundus;  3,  its  neck  or  cervix  uteri ;  4,  the  os  uteri ; 
5,  the  vagina,  showing  its  rugse ;  6,  the  broad  ligament  of  the  left  side; 
7,  the  left  ovary  ;  6,  the  fimbriated  extremity  of  the  Fallopian  tube;  8,  the 
round  ligament ;  9,  9,  the  Fallopian  tubes  ;  11,  the  other  ovary;  10,  the 
fimbriated  extremity  of  the  right  Fallopian  tube. 

Fig.  90  is  a  side  view  or  section  of  the  female  pelvis.  1  is  the  symphysis 
pubis ;  2,  the  abdominal  wall ;  3,  the  mons  veneris ;  4,  the  bladder ;  5,  its 
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trigone  ;  6,  the  urethra  ;  8,  the  clitoris  ;  12,  the  vagina  ;  15,  the  perineum  ; 
16,  17,  posterior  and  anterior  lips  of  os  uteri;  18,  fundus  of  uterus;  19, 
rectum  ;  20,  coccyx  and  anus ;  25,  promontory  of  sacrum.  [Further  ex- 
planations in  Wilson's  "  Anatomist's  Vade  Mecum."] 


The  "physical  signs"  which  indicate  virginity  are  generally  considered 
to  be  the  following  :  1.  The  presence  of  an  intact  hymen.  2.  The  absence  of 
the  carunculse  myrtiformes.  3.  The  fourchette,  fossa  navicularis,  and  pos- 
terior commissure  of  the  labia  being  entire.  4.  A  narrow  and  rugose 
state  of  the  vagina.  5.  A  plump,  elastic  condition  of  the  breasts,  with 
slight  development  of  the  nipples.  6.  Integrity  of  the  perineum.  A  few 
remarks  must  be  made  on  all  of  these. 

Our  first  remark  is  that  no  one  of  them,  taken  alone,  is  an  absolute  proof 
of  [physical]  virginity,  although  the  presence  of  a  perfect  hymen  is  very 
strong  presumptive  evidence  of  chastity.  Just  as  in  the  case  of  pregnancy, 
all  the  signs,  or  at  least  several  of  them,  must  be  taken  together. 

I.  First,  as  to  the  hymen.  When  this  is  found  intact,  we  cannot  too 
strongly  insist  with  Devergie*  and  Casper,  f  that  "  this  is  the  most  valuable 
sign  of  all  in  a  diagnostic  point  of  view."  It  is  relied  upon  amongst  the 
Jews,  both  ancient  and  modern.  ["Deuteronomy,"  22  :  15-20],  and  even 
yet,  according  to  Beck,  the  "shift  of  honor,"  [Camiscia  dell'  onore\  is  proudly 
exhibited  to  the  bride's  friends  in  Naples,  as  well  as  in  Eastern  countries. 
Of  late  years  experienced  obstetricians,  such  as  Drs.  Tyler  Smith,  Oldham, 
and  Barnes  have  sworn  to  the  fact  of  females  whom  they  have  examined 
being  "  virgines  intaetce"  chiefly  on  the  ground  of  the  integrity  of  the 
hymen  ;  and  their  evidence  has  been  received  in  the  superior  courts,  and 
verdicts  given  accordingly.  Although  Madame  Boivin  and  others  have 
written  as  to  the  ease  with  which  the  hymen  may  be  destroyed  "  by  many 
innocent  introductions,"  the  authors  have  seldom  found  it  destroyed  by 
self-abuse,  except  when  very  excessive,  nor  by  scratching  due  to  the  presence 
of  worms  or  other  causes  of  irritation  in  children.     And  although  it  has 


*  He  very  justly  remarks  (op.  cit. ,  p.  346)  that  when  a  hymen  is  not  found,  in 
999  cases  out  of  1000,  defloration  has  actually  occurred. 
f  Loc.  cit.,  vol.  iii,  p.  281. 


646  IMPORTANCE    OF    HYMEN. 

been  alleged  that  riding,  dancing,  leaping,  or  the  passage  of  clots  in  men- 
struation (!!!),  as  Fodere  and  Belloc  assert,  may  and  will  destroy  tlie 
hymen,  the  authors  do  not  believe  that  this  is  anything  but  an  event  of 
extreme  rarity  from  any  of  the  causes  mentioned.  The  hymen  is  too 
deeply  placed  for  this.  It  has  been  found  in  many  aged  people.  Gavard 
found  it  at  the  age  of  50,  Bennach  in  a  woman  aged  (JO,  Devergie  at  the 
Morgue  at  the  ages  of  65  and  70,  and  the  authors  know  of  instances  at  80 
and  92  years  of  age. 

Dr.  Norman  Cheevers  ( ' he.  eit.)  states  that  the  parents  of  young  Indian 
girls  often  use  mechanical  means  to  dilate  the  vagina,  in  order  to  render 
immature  girls  aptai  viris.  The  fruit  of  the  plantain  is  a  favorite  instru- 
ment. It  is  said  by  missionaries  that  similar  means  are  employed  by 
Africans  and  by  the  Chinese.  Casper-  speaks  of  a  case  in  which  the  hymen 
was  lacerated  by  the  child's  mother,  first  by  the  fingers,  then  by  a  long 
stone  introduced  into  the  vagina!  (loc.  tit.')  Tardieu  gives  similar  cases. 
The  authors  know  of  others  from  the  breaking  of  a  crinoline  steel  hoop, 
and  the  breaking  of  domestic  utensils.  A  curious  case  is  recorded  in  the 
"British  Medical  Journal,"  of  a  goat  attacking  a  young  woman  whilst 
straddling  to  cross  a  stile,  the  goat  being  behind  her.  Brantoine  gives  a 
similar  history,  from  a  thrust  with  a  sharp  cane,  during  micturition  ! !  But 
such  accidents  are,  after  all,  rare,  and  we  feel  it  our  duty  to  repeat  the 
words  of  Casper  most  emphatically,  when  he  says,  "  Not  asssenting  to 
that  unfounded  skepticism  which  has  been  asserted  in  regard  to  this  question, 
both  in  earlier  and  more  recent  times,  I  must  declare,  that  when  a  forensic 
physician  finds  a  hymen  still  preserved,  even  its  edges  not  being 

TORN,  AND  ALONG  WITH  IT  (ill  young  persons)  A  VIRGIN  CONDITION  OF 
THE  BREASTS  AND  EXTERNAL  GENITALS,  HE  IS  THEN  JUSTIFIED  IN  GIVING 
A  POSITIVE  OPINION  AS  TO  THE  EXISTENCE  OF  VIRGINITY,  AND  vice  Versa." 

As  he  justly  remarks,  those  cases  in  which  pregnancy  has  been  observed 
along  with  a  hymen  (Walter,  Hell  ma  nn,  Osiander,  Naegele,  Fodere, 
Kruger,  Heim,  Casper,  and  several  British  cases)  do  not  really  make  any 
difficulty,  because  in  these  rare  cases  we  have  the  signs  of  pregnancy  also. 
It  is  said  that  in  one  case  a  five  months'  foetus  was  extruded  without  injuring 
the  hymen.  This  case  is,  however,  not  very  carefully  reported,  and  it  is 
generally  agreed  that  labor  at  term  could  not  possibly  take  place  without 
this  membrane  being  destroyed,  either  by  the  accoucheur,  or  in  partu. 

II.  As  regards  the  carunculce  myrtiformes,  note  that  two  or  more  of  these 
are  said  to  be  vaginal,  not  hymeneal,  and  may  therefore  exist  with  the 
hymen;  and  again,  the  presence  of  these  little  bodies  only  proves  the  de- 
struction of  the.  hymen,  and  does  not  necessarily  prove  rape,  though  they 
may  corroborate  it. 

III.  The  fourchette,  posterior  commissure,  etc.,  seldom  or  never  survive 
even  a  first  labor  at  term.  They  are,  however,  but  little  affected  by  sexual 
intercourse,  except  under  circumstances  of  extreme  violence.  The  same 
may  be  said  of 

IV.  A  narrow  and  rugose  state  of  the  vagina  which  is  common  in  healthy 
young  married  women,  previous  to  childbearing,  and  sometimes  after  a 
single  confinement  at  an  early  age.  In  this  case,  however,  we  should  prob- 
ably find  changes  in  the  os  uteri  and  perineum.  It  is  said  that  astringents 
keep  up  the  contractility  of  the  vagina,  and  thus  simulate  a  virgin  state. 

V.  The  condition  of  the  breasts  is  a  good  deal  affected  by  age,  also  by 
the  general  health. 

VI.  The  perineum  is  almost  invariably  lacerated  a  little  in  first  labors. 
Its  integrity,  however,  is  not  affected  by  sexual  intercourse,  unless  this  be 
extremely  violent.     We  now  pass  to  the 
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Physical  Signs  of  Defloration,  and  Mode  of  Examination. 

Dr.  Taylor  advises,  very  properly,  that  whenever  a  medical  man  is  asked 
to  examine  a  young  girl  or  woman,  who  is  alleged  to  have  been  raped,  or 
violated,  he  should  note  down  at  once  the  exact  time  (if  possible,  by  a  pub- 
lic clock)  as  well  as  the  date,  name,  and  appearances.  Next,  let  your  ex- 
amination of  the  child  or  woman  brought  to  you  be  thorough,  at  the  same 
time  that  it  is  gentle.  In  the  case  of  children  and  young  infants,  it  is 
generally  necessary  to  have  assistance.  Dr.  Davis  in  his  "  Obstetric  Med- 
icine," p.  98,  justly  says:.  "In  examining  for  the  hymen  in  cases  of  rape, 
or  for  purposes  of  professional  treatment  in  many  other  cases,  it  will  be 
necessary  to  separate  the  labia,  and  even  the  thighs,  to  a  considerable 
distance  from  each  other,  before  the  hymen,  in  the  event  of  its  being  pres- 
ent, can  be  distinctly  seen."  In  the  case  of  those  who  have  attained 
puberty,  the  sexual  hairs  will  often  be  found  to  have  spermatozoa  adhering 
to  them  (Casper).  The  clothing  also  of  the  victim  and  the  accused  should 
be  examined  for  spots.  In  the  case  of  young  children,  a  glass  pipette  or 
a  curette  should  be  used  to  remove  some  of  the  discharges  and  mucus  from 
the  vagina,  which  sometimes  retain  living  spermatozoa  for  ten  or  even 
fourteen  days  after  the  rape  (Beale's  Archives).  The  duties  of  a  medical 
jurist  in  cases  of  accusations  of  rape  may  be  divided  into  A,  the  examina- 
tion of  the  victim  ;  B,  the  examination  of  the  accused  ;  C,  the  examination 
of  stains  on  articles  of  clothing  worn  by  either;  D,  making  a  report  of 
these  examinations  and  their  results,  with  the  conclusions  drawn  from  the 
facts  observed.  Taking  them  in  order,  in  the  examination  of  the  victim 
we  have  (1)  the  examination  of  the  organs  of  generation;  and  (2)  the  ex- 
amination of  the  rest  of  the  body  for  marks  of  violence.  The  first  part, 
or  examination  of  the  genitals,  will  be  a  farce,  unless  you  are  familiar  with 
the  physical  signs  of  defloration,  and  with  the  appearances  of  these  organs 
due  to  disease.  It  is  for  this  reason  that  we  begin  with  the  appearances 
presented  by 

Destruction  of  the  Hymen. 

For  anatomical  reasons  given  above,  the  rupture  of  the  hymen  sometimes 
causes  very  severe  hsemorrhage,  which  may  even  be  fatal.     Figures  91  to 

Fig.  92. 


94  show  various  forms  of  laceration  met  with  (after  Tardieu)  from  one  or 
more  simple  slits,  to  double  perforation,  and  wide-stretching  of  the  parts. 
The  general  rules  of  surgery  as  to  wounds  are  applicable  here.  The  recent 
are  sharper-edged  and  fresher-looking,  and  more  tender ;  the  older  ones 
have  more  rounded  and  callous  edges,  and  are  less  tender.     These  figures 
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are  only  diagrammatic — in  real  cases  there  would  usually  be  more  injury 
to  the  rest  of  the  vulva,  and  especially  its  lower  parts  (fourchette,  etc.). 
Fig.  1)4  is  the  result  of  repeated  introduction  of  foreign  bodies  of  some  kind 
or  other.     Fig.  91  is  the  commonest  form  of  laceration.    The  others,  though 


less  common,  are  sufficiently  frequent.  If  no  fresh  attempts  at  violation  or 
introduction  of  foreign  bodies  be  made,  the  floating  folds  of  torn  hymen 
may  last  for  many  mouths  ( Devergie  and  Tardieu,  loc.  cit). 


Other  S!g7is  of  Violation. 

(1)  There  may  be  blood,  as  previously  stated,  in  the  vulva. 

(2)  All  the  vulva  may  be  swollen,  red,  hot,  and  tender. 

(3)  There  is  muco-purulent  discharge,  if  the  violation  occurred  from 
two  to  four  days  previously.  (In  one  case  the  authors  saw  pus  formed  in 
twenty-four  hours.  It  was  a  genuine  case  of  rape,  spermatozoa  being  found 
in  large  numbers,  and  there  was  no  pus  until  the  period  named.) 

(4)  Dr.  Taylor  states  that  the  vagina  may  appear  dilated.  In  really 
recent  cases  our  experience  is  that  the  swelling  makes  it  appear  more 
contracted.  You  must  be  very  careful  not  to  mistake  infantile  leucorrhoea, 
noma  (or  gangrene  of  the  pudenda),  and  chronic  gonorrhoea  or  syphilis. 
On  each  of  these  we  shall  make  some  remarks.  Owing  to  the  pain  caused 
by  the  disproportion  between  the  penis  of  an  adult  male  and  the  genital 
organs  of  a  small  child,  there  is  usually  resistance  on  the  part  of  children 
of  tender  years.  You  will  therefore  examine  for  scratches,  bruises,  and 
other  signs  of  injury.  These  are  most  likely  to  be  found  (a)  about  the 
thighs  aud  in  the  vicinity  of  the  genital  organs,  (b)  on  the  arms,  legs,  and 
front  of  the  body.  In  the  case  of  females  after  puberty,  you  may  have  to 
consider  the  possibility  or  probability  of  the  injuries  being  self-inflicted,  as 
the  accusation  of  rape  is  one  often  made  from  motives  of  spite,  or  to  ex- 
tort money.  Such  voluntary  injuries  are  generally  of  a  slight  nature,  and 
in  parts  easily  reached  by  the  hands,  such  as  the  vulva,  inside  of  the 
thighs,  etc. 

(5)  If  the  earuncuke  myrtiformes  be  present,  this  is  a  sign  not  of  recent 
but  of  previous  defloration.     The  same  may  be  said  of 

(6)  A  dilated  condition  of  the  vagina.  In  regard  to  this  we  hold  that 
the  condition  of  the  vagina  is  of  very  slight  value  in  a  forensic  point  of  view, 
as  instances  are  known  in  which  women  who  have  had  repeated  sexual  in- 
tercourse, and  even  had  children,  have  presented  a  narrowness  of  the 
vagina  exceeding,  or  at  least  equalling,  that  of  the  virgin.     It  can  scarcely 
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be  necessary  to  inform  those  of  you  who  are  familiar  with  anatomy  and 
physiology,  that  the  hymen,  once  destroyed,  is  never  renewed ;  so  that  the 
only  sense  in  which  virginity  can  be  said  to  be  renewed  is  in  the  narrowness 
and  healthy  tonicity  of  the  yagina  and  external  parts.  We  mention  this, 
as  a  well-known  passage  in  Boccaccio  appears  to  teach  a  different  doc- 
trine.* 

(7)  The  condition  of  the  breasts,  again,  though  affected  by  lactation, 
and  by  frequent  manipulations,  is  scarcely  affected  by  the  mere  fact  of 
sexual  intercourse. 

(8)  The  signs  already  giyen  of  previous  childbearing  [see  p.  619,  etc.], 
though  proof  positive  of  the  absence  of  a  virgin  condition,  are  seldom 
available  in  a  case  of  this  kind. 

(9)  The  virgin  or  nulliparous  state  of  the  os  and  ceryix  uteri  (see  p.  603) 
is  little  affected  by  sexual  intercourse  simply,  only  by  the  pregnant  con- 
dition. Certain  tumors  and  diseases  may  simulate  the  changes  induced 
by  pregnancy. 

Proofs  of  Violation  from  Stains  in  Clothing,  etc.,  etc. 

We  must  refer  you  to  the  chapter  on  seminal  stains  for  the  description 
of  spermatozoa,  and  the  means  of  detecting  them.  Again  reminding  you 
not  to  forget  to  examine  :  (1)  The  clothes  of  the  victim,  if  you  can  get 
those  worn  at  the  time  of  the  alleged  rape.  You  will  often  find  they  have 
been  washed;  but  this  must  be  regarded  as  a  suspicious  circumstance,  since 
complaint  ought  to  be  made  at  once  in  a  genuine  case ;  (2)  Examine  the 
vaginal  mucus  for  spermatozoa.  Do  not  mistake  fungi  or  trichomonades 
for  the  seminal  animalcules.  The  sexual  hairs  of  older  females  should 
also  be  examined  (Casper),  as  spermatozoa  often  adhere  to  them  ;  (3)  The 
shirt  and  drawers  of  the  accused  should  also  be  examined,  if  the  charge 
be  recent ;  and  his  person  for  signs  of  syphilis  or  gonorrhoea,  especially  as 
the  latter  often  furnishes  a  motive  for  the  crime.  The  discharges  in  such 
a  case  are  muco-purulent ;  but  there  are  no  very  definite  microscopical 
characters  distinguishing  venereal  stains  from  those  of  simple  urethritis 
and  other  sores.  The  absence  of  blood,  or  other  stains  on  the  clothes  of 
the  accused,  is  not  always  a  proof  of  innocence ;  see  case  quoted  by  Dr. 
Taylor  {loc.  cit.,  pp.  444-5),  in  which  the  boy  was  examined  before  he  had 
time  to  change  his  clothes.  Presumiug  you  have  found  injuries  about  the 
child,  or  older  female  examined,  you  cannot  say  that  they  actually  were 
produced  by  the  penis,  since  the  ringers  or  other  instruments  might  pro- 
duce similar  injuries.  In  the  case  of  an  infant  aged  eleven  months  tenanted 
Hall),  a  soldier  named  Hume,  who  was  drunk,  is  said  to  have  inflicted  the 
fatal  injuries  with  his  fingers.  This  is,  however,  in  real  truth,  as  much  vio- 
lation as  the  other. 

To  the  question,  "  Is  rape  or  violent  sexual  intercourse  often  fatal?"  you 
must  unhesitatingly  answer,  "Yes."  The  case  above  quoted,  the  famous 
case  of  Amos  Greenwood,  to  be  presently  mentioned,  and  numerous  cases 
by  Tardieu,  Casper,  Taylor,  and  others  known  to  the  authors,  show  that 
death  not  unfrequently  results.  This  may  be  a  consequence  of  shock,  of 
hemorrhage,  of  the  after  effects  of  wounds,  and  in  the  case  of  females  at 
or  near  puberty,  of  a  general  state  of  erethism,  or  extreme  congestion  of 
the  sexual  organs,  and  of  the  brain  and  spinal  cord,  which  may  lead  to 


*  "  Essa,  che  con  otto  uomini  forse  diecemilia  volte  giaciuta  era,  allato  a  lui  (al 
Re  del  Garbo)  si  corico  per  pulcella,  e  feeegliele  credere,  che  co^i  fosse ;  e  Reina 
con  lui  lietatuente  poi  piu  tempo  visse ;  e  percio  si  disse :  Bocea  basciata  non  perde 
ventura,  anzi  rinnuova,  come  fa  la  luna." 
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haemorrhages  in  nervous  matter,  to  arrested  circulation  in  the  lungs,  to 
apoplexies  of  the  ovary,  and  to  effusion  of  blood  into  the  peritoneal  and 
other  cavities.  The  authors  know  of  several  unpublished  cases  of  this 
kind.  That  the  male  organ  of  a  vigorous  male  may  inflict  frightful  iu- 
juries  upon  a  young  and  immature  female,  is  abundantly  shown  by  Dr. 
Norman  Cheevers  {loc.  cit.),  from  civil  practice  amongst  the  Hindoos,  and 
is  also  within  the  experience  of  the  authors,  even  in  cases  where  there 
was  no  criminal  intent.  The  vagina  may  be  torn  through  into  the  bladder 
and  rectum,  the  perineum  quite  destroyed,  and  the  peritoneal  cavity 
opened  by  the  force  of  the  male  organ  only. 

Diseases  Simulating  the  Effects  of  Violation. 

The  first  fact  with  which  you  should  be  familiar  is  that  very  young 
females,  infants,  and  young  children  are  subject  to  inflammation  of  the 
vulva  (vulvitis)  and  vagina  (vaginitis),  giving  rise  to  what  is  called  infan- 
tile leueorrhcea.  Threadworms  (oxyurides  and  trichocephali  dispares, 
commonly  called  ascarides)  are  a  frequent  cause  of  this.  But  in  scrofu- 
lous aud  delicate  children,  dentition,  catarrh,  loaded  bowels,  and  other 
causes,  produce  similar  effects.  See  an  able  paper  on  this  subject  by  the 
late  Sir  W.  Wilde  ("  Medico-Legal  Observations,"  etc.,  1853).  The  sub- 
ject is  now  treated  of  by  most  obstetric  authors,  and  in  most  works  on 
diseases  of  children.  (See  Meigs,  Pepper,  Steiner,  West,  and  other  special 
authors  on  this  subject.  See  also  an  excellent  chapter  in  Churchill's 
"Diseases  of  Women,"  pp.  57-64.)  Mr.  Kinder  Wood,  of  Manchester, 
showed  that  a  severe  form  sometimes  prevails  as  an  epidemic,  aud  termi- 
nates in  noma,  to  be  mentioned  presently.  ("  Med.-Chir.  Transact.,"  vol. 
vii,  p.  84.)  The  history  of  these  cases  is  all-important.  Any  discharge 
that  was  noticed  immediately  after  the  alleged  rape  is  probably  of  older 
date.  In  any  case  some  day  or  two,  or  at  the  very  least  twenty-four  hours, 
is  required  for  the  formation  of  purulent  discharges.  In  a  medico-legal 
point  of  view,  Dr.  Churchill  very  justly  remarks  that  no  importance  is  to 
be  attached  to  statements  elicited  from  a  child  by  threats.  It  is  only  when 
the  child  makes  the  first  complaint  that  her  evidence  is  likely  to  be  valu- 
able. In  too  many  cases  the  mother  or  friends  seeing  a  discharge,  rush  to 
the  conclusion  that  it  is  due  to  violence,  and  bully  the  child  into  accusing 
some  lodger  or  acquaintance.  It  is  to  be  feared  that  too  many  of  these 
charges  are  made  merely  to  extort  money.  In  a  case  known  to  one  of  the 
authors,  the  accused  was  driving  the  magistrate  who  tried  the  case,  at  the 
very  time  alleged  by  the  prosecution  as  the  time  of  the  crime.  This  alibi 
was  also  confirmed  by  the  evidence  of  a  washerwoman,  who  had  seen  stains 
on  the  child's  clothing  for  some  days.  Noma,  a  destructive  and  gangren- 
ous form  of  ulceration  of  the  pudendum,  and  unlike  the  disease  of  the 
same  name  in  the  mouth,  may  also  be  mistaken  by  a  careless  observer  for 
the  results  of  attempted  violation.  On  this  point  consult  Dr.  Taylor  (loc. 
cit,  p.  445).  Remember,  however,  that  a  ravisher  may  select,  unknow- 
ingly, a  child  already  diseased  as  his  victim.  This  was  probably  the  case 
with  Amos  Greenwood  (Liverpool  Winter  Assizes,  1857),  whom  Sir  W. 
Wilde  thought  unjustly  accused.  It  was,  however,  proved  to  the  satisfac- 
tion of  the  court  and  the  barristers  present,  that  he  had  inflicted  violence 
on  the  sexual  organs.  [Acute  eczema  could  only  be  mistaken  by  a  very 
ignorant  medical  witness.] 
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Rape  during  Sleep. — Anaesthetics,  Narcotics,  and  the  Question  of 
Resistance. 

Most  of  our  previous  remarks  have  applied  to  children.  In  older  females, 
unless  spermatozoa  be  detected,  the  evidence,  from  a  medical  point  of  view, 
is  often  far  less  satisfactory,  because,  especially  in  the  case  of  married 
women,  or  those  who  have  had  sexual  intercourse,  there  are  often  no  signs 
at  all  of  injury  ou  the  pudenda.  You  must,  of  course,  examine  for  marks 
of  other  injuries.  But  the  question  is  often  raised,  "-Can  a  female,  after 
puberty,  be  violated  without  consent  ?"  In  the  case  of  strung  young  women, 
we  think  there  can  be  no  question  that  by  movements  of  the  thighs  and 
trunk,  they  can  perfectly  prevent  intromission  of  the  male  organ.  But 
there  may  be  threats  of  violence  used  to  extort  consent ;  and  in  our  opinion 
the  fear  of  death,  or  of  brutal  violence,  is  exceedingly  liable  to  paralyze 
the  muscles,  and  prevent  effectual  resistance.  The  Jewish  law  drew  a  just 
distinction  between  lonely  places  and  populous  cities.  Very  young  chil- 
dren, and  weak  and  aged  females,  may  be  very  little  capable  of  offering 
resistance. 

We  are  of  opinion  that  rape  during  deep  could  only  be  possible  in  the 
case  of  married  women,  or  in  those  habituated  to  sexual  intercourse,  or  in 
the  case  of  such  profound  sleep  as  would  properly  fall  under  the  heading 
of  unnatural  and  unhealthy  somnolence  or  catalepsy.  The  Scottish  judges 
recently  decided  that  it  was  quite  possible  for  a  man  to  have  connection 
with  a  woman  whilst  asleep.  (Case  of  Sweenie.  Irvine's  "  Justiciary 
Reports,"  vol.  iii,  p.  109;  and  "  Edinburgh  Monthly  Journal,"  December, 
1862,  p.  570.)  Magnetic  trances,  or  the  so-called  mesmeric  state,  might 
possibly  lead  to  similar  unconsciousness.  A  woman  might  faint  after  gal- 
vanism. But  theold  maxim  "  Non  omnes  dormiunt  qui  dauxosliabentoculos," 
probably  applies  to  many  of  these  cases.  Chloral  hydrate,  opium,  tobacco, 
chloroform,  ether,  and  other  narcotics  and  anaesthetics,  might  doubtless  be 
applied,  and  have  been,  for  criminal  purposes;  but  we  have  to  remark  on 
ail  of  these,  that  none  of  them  ^not  even  chloroform  and  ether)  induce  in- 
stantaneous insensibility;  and  hence  all  the  accounts  which  speak  of  a  dose 
being  given,  or  a  handkerchief  being  forcibly  held  to  the  nose,  and  then 
go  on  to  describe  instant  insensibility,  are  to  be  considered  as  false,  and 
looked  upon  with  the  gravest  suspicion.  Syncope  may,  of  course,  occur, 
and  would,  no  doubt,  favor  the  design  of  the  seducer.  But  the  terror  and 
excitement  of  such  an  assault  do  not  usually  lead  to  this  result. 

"  Can  pregnancy  follow  rape  f  is  a  question  that  must  be  answered  in 
the  affirmative,  as  there  are  numerous  cases  which  prove  this-  (See  Taylor, 
loc.  cit.,  p.  463  ;  also  Tardieu  loc.  citS) 

Are  the  symptoms  in  the  (supposed)  victim,  or  the  accused,  due  to  syphilis 
or  gonorrhcea  f  You  can  only  answer  this  question  by  a  thorough  knowledge 
of  these  two  diseases.  For  non-medical  readers,  however,  we  deem  it  right 
to  state  :  (1)  That  both  diseases  have  a  period  of  incubation  or  latency. 
In  gonorrhcea,  this  varies  from  some  hours  to  three  or  four  days  or  more. 
In  syphilis,  the  period  is  still  longer,  varying  from  ten  to  forty-four  or 
more  days.  (Baurnler  on  Syphilis,  "Ziemssen's  Handbuch  der  Speciellen 
Pathologie  und  Therapie,"  p.  73,  etc.  See  also  the  medical  evidence  in 
Davy  v.  Simpson,  1875.)  The  existence  of  secondary  and  tertiary  symjjtoms 
soon  after  the  alleged  rape  or  of  profuse  discharge  a  few  hours  after  would 
be  against  the  supposition  that  the  disease  had  been  recently  communi- 
cated. 
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Summary  of  Medico-Legal  Facts  and  Opinions. 

1.  All  cases  iu  which  the  charge  is  made  some  weeks  or  months  after  the 
alleged  crime  are  doubtful ;  aud  medical  evidence  can  seldom  throw  much 
light  on  the  question. 

2.  The  discovery  of  spermatozoa  on  the  clothes  or  person  of  the  victim, 
and  of  recent  signs  of  violence  and  of  defloration,  are  the  only  reliable 
medical  proofs  of  the  crime. 

3.  The  simultaneous  existence  of  disease  in  prisoner  and  complainant 
may  be  corroborative  proofs,  provided  the  dates  agree. 

4.  The  effects  of  various  diseases  may  simulate  violence. 

5.  The  crime  is  possible  in  deep  sleep  (of  married  women,  or  those  used 
to  sexual  intercourse),  and  under  narcotics,  or  anaesthetics,  or  during 
syncope,  or  with  consent  induced  by  terror.  Great  caution  is,  however, 
necessary  in  deciding  such  cases. 

6.  Severe,  and  even  fatal,  injuries  may  be  inflicted  by  the  male  organ. 

7.  There  are,  however,  no  medical  proofs  which  show  that  only  the  male 
organ  has  been  used. 

8.  Pregnancy  may  follow  rape. 

9.  Many  of  the  charges  are  false,  probably  nine  out  often. 

10.  A  medical  witness,  in  forming  his  report,  should  keep  facts  and 
opinions  separate. 

On  the  usual  Defence  in  cases  of  Accusation  of  Rape. 

The  medical  witness  ought  to  be  aware  of  the  line  of  defence  likely  to 
be  adopted  by  or  for  the  accused  in  cases  of  this  kind.  The  usual  argu- 
ments are 

1.  That  the  accused  is  impotent,  or  incapable  of  committing  the  alleged 
crime.  This  may  be  really  true  in  regard  to  very  old  or  very  young  males 
thus  accused,  or  in  the  case  of  those  laboring  under  certain  diseases.  (Dia- 
betes, some  forms  of  paralysis,  etc.)  We  must  refer  you  to  our  general 
remarks  on  Impotence  and  Sterility,  p.  595,  etc.,  for  the  general  principles. 
If  a  young  and  vigorous  girl  alleges  that  she  was  forcibly  raped  by  an 
aged  and  feeble  man,  her  evidence  ought  clearly  to  be  received  with  great 
caution.  The  authors  were  consulted  in  a  case  of  this  kind,  in  which  a 
domestic  alleged  that  her  master,  who  was  very  advanced  in  life,  and  so 
paralyzed  as  to  be  unable  to  move  from  a  chair  without  assistance,  had 
forcibly  violated  her — she  being  a  strong  and  healthy  young  adult.  We 
need  scarcely  say  what  our  answer  was.  On  the  other  hand,  real  criminals, 
with  perfectly  healthy  and  well-formed  genitals,  will  frequently  allege  that 
they  are  impotent,  and  often  assert  that  their  sexual  organs  are  abnormally 
small,  when  this  is  not  the  case.     See  the  illustrative  cases  at  the  end. 

2.  The  accused  will  sometimes  assert  that,  although  not  impotent,  or  in- 
capable towards  others,  they  could  not  have  committed  the  crime,  because 
there  is  a  great  disproportion  of  size  between  their  sexual  organs  and  that 
of  the  child  concerning  whom  they  are  accused.  In  a  medico-legal  point 
of  view,  such  a  defeuce  is  worthless — because,  although  the  disproportion 
may  prevent  complete  or  perfect  intercourse,  it  does  not  prevent  the  attempt, 
which  is  now  justly  held  to  be  the  essence  of  the  crime.  Again,  it  is  pre- 
cisely because  of  this  disproportion  that  such  frightful  injuries  are  often  in- 
flicted— either  by  the  male  organ  or  by  the  hands — or  some  other  instru- 
ment being  used  to  dilate  or  widen  the  female  parts. 

3.  An  alibi,  or  evidence  of  being  elsewhere,  if  substantiated,  is,  of  course, 
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a  substantial  defence  quoad  the  particular  person  accused.  It  cannot, 
'however,  weaken  medical  evidence  of  the  special  signs  of  recent  and  forc- 
ible defloration.  At  most,  it  can  only  prove  that  the  particular  person 
accused  did  not  commit  the  crime.  In  those  cases,  however,  in  which  the 
medical  evidence  points  to  disease,  an  alibi  must,  of  necessity  greatly 
strengthen  such  evidence. 

4.  It  may  be  proved  that  the  alleged  crime  was  sworn  to  as  having  been 
perpetrated  in  some  place  or  at  some  time  in  which  it  was  only  necessary 
for  an  outcry  to  be  made  in  order  to  secure  assistance  against  the  supposed 
ravisher.  The  Jewish  law,  as  we  have  shown,  fully  recognized  this,  and 
medical  evidence  is  scarcely  admissible  here,  except  as  to  the  distance  at 
which  sounds  may  be  heard  (see  page  560).  You  might  also  be  asked 
whether  fright,  syncope,  or  narcotics  might  prevent  such  an  outcry,  and 
your  answer  must  clearly  be  that  this  is  possible. 

5.  Evidence  as  to  character,  as  regards  both  accuser  and  accused,  is 
rather  of  a  legal  than  a  medical  nature. 

6.  Evidence  as  to  sanity,  though  almost  purely  a  medical  question,  is 
not  often  sought,  since  a  criminal  lunatic  is  liable  to  be  detained  during 
Her  Majesty's  pleasure,  and  barristers  are  therefore  reluctant  to  raise 
this  defence. 

7.  We  have  before  stated  that  the  question  as  to  se/f-inflictiou  of  injuries 
in  the  pudenda,  or  on  other  parts  of  the  body  of  the  female,  may  be  raised. 
The  answer  to  this  will  depend  not  only  on  the  nature  and  site  of  the  in- 
juries, but  on  the  age  of  the  female — for  example  in  Hume's  case,  an  infant 
of  eleven  months  would  never  have  inflicted  such  severe,  and  as  it  proved, 
fatal  injuries.     Indeed  could  not. 

Illustrative  Cases. 

It  is  almost  impossible  to  do  justice  to  this  subject  without  quoting  a 
few  cases.  You  will  find  a  good  many  in  Beck  and  Taylor,  also  in  Casper, 
Devergie,  and  Tardieu.  Our  limits,  however,  and  the  general  plan  of  this 
work,  only  allow  us  to  give  the  following : 

Case  I. — Infantile  Leucorrhma — Accusation  of  Rape — Acquittal  of 
Accused,  ivho  established  cm  alibi. 

A  girl,  aged  thirteen,  was  brought,  in  1864,  to  one  of  the  authors,  with 
the  statement  that  ten  days  previously  a  cabman  had  forcibly  violated  her 
in  his  cab.  The  child  was  rather  under  the  average  size,  weak,  thin,  and 
cachectic.  She  appeared  rather  weak-minded.  There  were  no  signs  of 
puberty.  All  her  clothes  had  been  washed.  The  clitoris  was  large.  The 
pudenda,  buttocks,  and  thighs  were  filthy,  stained  with  ordure  and  dis- 
charge, and  excoriated.  There  was  muco-purulent  discharge  from  the 
vulva  and  vagina.  Hymen  still  present,  annular,  but  had  a  slight  lacer- 
ation on  left  side.  The  fourchettte  had  also  been  lacerated  at  some  time. 
The  edges  of  the  torn  parts  were  callous.  The  color  of  the  parts  was 
a  dirty  pale-red.  The  discharge  was  first  noticed,  and  soreness  com- 
plained of  by  the  child  ten  days  before,  but  it  was  only  after  the  parents 
had  asked  her  all  sorts  of  questions,  and  threatened  to  beat  her,  that  she 
spoke  of  the  cabman.  She  pointed  out  a  man  with  a  white  horse,  who  was 
known  to  her  parents.  It  was,  however,  clearly  proved  that  the  man  was 
miles  away  from  the  place  at  the  time  the  supposed  rape  was  said  to  be 
committed.  In  this  case  there  had  very  probably  been  attempts  at  sexual 
intercourse  at  some  time  or  other,  but  not  at  the  date  mentioned. 
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Case  II. — Rape  of  an  Adult  Female  by  a  Single  Man,  without  Accomplices. 

This  case  will  be  found  iu  Casper,  vol.  iii,  p.  311.  A  man  persuaded  a 
girl,  aged  twenty-five,  to  accompany  him  to  a  public  garden — in  the  dark 
— threw  her  down — after  trying  in  vain  to  accomplish  his  purpose  against 
a  tree — and  then  violated  her.  The  police  testified  that  the  ground  was 
frozen  hard,  so  that  the  fall  probably  occasioned  considerable  pain.  The 
man,  when  found,  was  still  iu  a  condition  of  actual  satyriasis.  On  exami- 
nation of  the  woman,  nine  days  after,  the  entrance  to  the  vagina  was  still 
reddened  and  dilated,  and  painful  when  touched.  The  hymen  was  com- 
pletely torn  and  bright  red;  carunculse,  still  slightly  swollen,  were  visible  ; 
the  fnenulum  or  fourchette  still  existed. 

Case  III. — Alleged  Rape — Virgin  Condition  of  Genitals  found  on 
Examination. 

This  is  Case  LIX,  of  Casper.  On  examining  the  girl,  aged  fourteen, 
who  complained,  he  "found  the  genital  organs  perfectly  uninjured,  and  in 
their  virgin  state  ;  the  examination  gave  no  pain,  the  entrance  to  the  vagina 
was  narrow,  the  hymen  quite  entire,  and  without  a  trace  of  laceration, 

either  recent  or  cicatrized."     A  Dr.  E had  certified  that  "there  were 

two  small  lacerations  in  the  hymen  !"      There  was  no  trace  of  seminal 
stains  or  spermatozoa  on  the  girl's  clothes. 

Case  IV. —  Case  of  Mary  Ashford  (Warwick  Assizes,  August,  1817). 

This  case  is  remarkable  as  being  the  last  in  which  "  wager  of  battle," 
allowed  by  the  old  English  law,  was  claimed  by  the  prisoner,  Abraham 
Thornton.  The  act  permitting  this  was  abolished  in  1819,  as  the  prisoner, 
who  was  doubtless  guilty  of  the  murder,  escaped  harmless,  because  the 
brother  of  the  murdered  girl  was  a  mere  boy.  The  jury  had  acquitted 
him  on  the  faith  of  an  alibi,  which  was  probably  false.  The  dead  body 
of  Mary  Ashford  was  found  in  a  pool  of  water,  with  duckweed  and  water 
in  her  stomach.  The  genital  organs  were  lacerated,  and  covered  with 
coagulated  blood.  She  was  menstruating  at  the  time.  Thornton's  shirt 
and  pantaloons  were  also  bloody.  He  confessed  the  connection,  but  denied 
that  it  was  forced,  alleging  the  consent  of  Ashford.  {See  Beck,  loc.  cit., 
p.  93,  and  Cummin's  Lectures,  "Medical  Gazette,"  xxi,  p.  386.)  In  this 
case  there  was  an  evident  impression  of  a  human  figure  on  the  grass,  and 
coagulated  blood  in  the  middle  of  the  impression. 

Case  V. — Attempted  Rape,  Suicide  of  the  Victim,  Marks  of  Violence  on  her 
Body  and  that  of  the  Accused. 

This  is  Case  XXIX  of  Tardieu  (loc.  cit.,  p.  155).  The  woman  commit- 
ted suicide  by  throwing  herself  out  of  window.  Besides  injuries  due  to 
the  fall,  there  were  scratches  on  the  nose,  and  evident  marks  of  nails  in 
the  front  of  the  neck  and  throat.  There  were  bruises  on  the  arms  and 
legs  of  doubtful  origin,  with  marks  of  nails  on  the  lower  part  of  the  belly  ; 
and  inside  the  thighs  were  bruises  like  finger-marks.  Examination  showed 
that  the  hymen  had  long  been  destroyed.  The  accused  had  bruises  on  his 
forearm,  especially  the  left,  resembling  the  forcible  pressure  of  resisting 
hands.  He  admitted  that  he  had  "  touched  "  the  deceased,  and  partially 
introduced  the  penis.     He  denied  violence. 
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Case  VI. — Rape,  with  Complete  Defloration — Marks  of  Fingers  after  Three 

Weeks. 

(Tardieu's  31st  case,  he.  cit.,  p.  171.)  The  victim  was  aged  17^  years. 
The  hymen  was  torn  almost  to  the  perineum.  Three  weeks  after  there 
were  five  finger-like  bruises  on  the  right  forearm,  and  two  such  on  the  out- 
side and  inside  of  the  left  arm,  just  above  the  wrist. 

Case  VII. —  Violation,  followed  by  Pregnancy,  at  the  age  of\1\  years. 

This  is  Tardieu's  35th  case.  The  girl  became  a  mother  at  a  trifle  over 
thirteen  years.  For  other  cases  of  pregnancy  following  rape,  see  Tardieu, 
Cases  33,  34,  23,  and  several  cases  in  Taylor  {loc.  cit,  p.  463). 

Rape  on  Adult  Females  habituated  to  Sexual  Intercourse — Absence  of  all 

Signs  of  Violence. 

All  the  authors  quoted  give  numerous  instances  of  this — doubtless  due 
either  to  partial  consent  or  to  the  woman  being  so  held  by  accomplices 
that  the  act  of  coitus  became  easy  to  accomplish — or  to  the  crime  having 
been  done  whilst  the  woman  was  unconscious. 

Rape  of  Males  by  Females. 

Casper,  Tardieu,  and  other  foreign  writers  give  instances  of  this,  fol- 
lowed by  conviction  and  punishment.  Although,  as  Dr.  Taylor  says,  there 
can  be  no  doubt  of  the  crime  being  often  committed  by  grown-up  women 
on  small  boys,  yet  it  appears  to  be  unknown  in  the  English  courts  of  law. 


CHAPTER  XXVI. 

The  induction  of  premature  labor — Abortion  from  disease  or  accident — Criminal 
abortion — Medico-legal  proofs  of  the  crime — Infanticide — Proofs  of  live  birth 
— Docimasia  pulmonum — Concealment  of  birth,  etc. — Legitimacy  and  super- 
fee  tation. 

We  have  elsewhere  stated  that  our  laws  do  not  recognize  formally  the 
induction  of  premature  labor.  The  distinction  has,  however,  been  made 
over  and  over  again,  by  the  judges  engaged  in  trying  prisoners  for  criminal 
abortion.  It  is  sufficient  to  quote  the  names  of  Lord  Denman,  Baron 
Bramwell,  and  the  Lord  Chief  Justice  (Cockburn).  We  ourselves,  in  the 
case  of  Simpson  v.  Davey  (see  page  634),  heard  the  latter  judge  explain  to 
the  jury  that  medical  men  were  morally,  if  not  legally,  justified  in  induc- 
ing premature  labor  with  the  object  of  saving  the  life  of  the  mother,  or 
child,  or  both.  The  first  general  medical  agreement  upon  this  question 
appears  to  have  been  about  the  year  1756,  in  which  year  Dr.  Kelly  in- 
formed Dr.  Denman  that  "  there  was  a  consultation  of  the  most  eminent 
men  at  that  time  in  London,  to  consider  the  moral  rectitude  of,  and  the 
advantages  which  might  be  expected  from,  this  practice,  which  met  with 
their  general  approbation."  (Denman's  "  Introduction  to  Midwifery,"  p. 
318,  7th  ed. ;  see  also  Churchill's  "  Manual  of  Midwifery,"  and  "  Researches 
on  Operative  Midwifery,"  and  a  paper  by  Dr.  Barnes  in  the  Obstetrical 
Society's  "Transactions,"  vol.  iii,  1862.)     The  only  objections  which  can 
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now  reasonably  be  made  against  the  practice  as  now  recognized  by  British 
obstetricians  are  religious  ones,  advanced  by  Catholics,  against  destroying 
infant  life,  before  the  possibility  of  baptism,  other  than  in  utero.  Even 
these  objections  do  not  lie  against  the  operation  at  a  time  when  the  infant 
is  viable,  which  is  what  is  generally  meant  by  the  induction  of  premature 
labor.  They  only  pertain  to  those  cases  in  which  the  foetus  is  not  viable, 
and  when  the  operation  is  intended  as  a  substitute  for  Caesarian  section,  in 
cases  of  extreme  deformity  of  the  pelvis.  For  an  able  summary  of  the 
views  of  both  sides,  we  refer  to  Dr.  Churchill's  chapter  on  "  Obstetric 
Morality,"  in  the  Appendix  to  his  work  on  "  Midwifery."  They  do  not 
affect  the  legal  bearings  of  this  question.  The  cases  in  which  it  is  recom- 
mended to  induce  premature  labor  are,  (1.)  Cases  of  more  or  less  extreme 
narrowing  of  the  pelvic  brim  {see  the  normal  diameters  of  the  pelvis,  and 
scheme  of  abnormal  ditto,  at  pages  563  and  632).  In  those  cases  of  de- 
formity where  neither  version  nor  forceps  at  full  term  can  succeed,  a  child 
may  often  be  born  with  perfect  safety  to  the  mother,  and  sometimes  alive, 
at  seven  months.  As  regards  the  statistics  of  such  cases,  Velpeau  collected 
161,  of  which  eight  mothers  died,  though  only  three  were  supposed  to  die 
from  th.3  operatiou.  Figuera  collected  280  cases,  with  six  deaths  of  mothers. 
Dr.  Hoffman  found  out  524  cases,  in  thirty-four  of  which  the  operation 
had  been  repeated  three,  four,  or  more  times.  In  373  of  these,  250  chil- 
dren were  born  alive,  and  123  dead  (see  Churchill,  he.  cit.).  (2.)  In  some 
cases  of  obstinate  vomiting,  or  of  preguancy  complicated  with  diseases  of 
the  uterus  or  other  organs  (such  as  cancer,  fibrous  tumor,  etc.),  the  same 
operation  is  indicated.  (3.)  In  cases  of  placenta  praevia  or  other  severe 
haemorrhages.  (4.)  In  cases  of  rupture  of  the  uterus.  (5.)  In  cases  of 
narrowing  of  the  soft  passages,  cicatrices  of  the  vagina,  etc.  It  is  chiefly 
in  the  first  class  of  cases  that  the  operation  is  to  be  defended.  M.  Figuera 
gives  the  following  table  of  the  diameters  of  the  foetal  head  at  different 


Age  of  foetus. 

Biparietal 
diameter. 

Occipitofrontal 
diameter. 

Occipito-hreg- 
matic  diameter. 

7th  month. 

va      " 

8th 

&A        " 
9th        " 

2  inches  9  lines. 

3  " 

3      "        1     " 
3      "        2    " 

3      "        4    " 

3  inches  8  lines. 
3      "        9    " 

3  "      10    " 

4  " 
4      " 

2  inches  10  lines. 

3  " 

3      "          1     " 
3      "         2     " 
3      "         4    " 

Ritgen  gives  a  table,  founded  on  the  measurements  of  ihe  pelvis.     He 
says  that  labor  may  be  induced  at  the — 

20th  week,  when  the  conjugate  diameter  of  the  pelvis  is  2  inches    7  lines. 
30th      "  "  "  "         2       "         8     " 

31st       "  "  "  "         2       "  9     " 

35th      "  "  "  "         2       "        10     " 

36th      "  "  '•  "         2      "       11     " 

37th      "  "  "  "         3       " 


These  tables  are  not  quite  identical,  but  the  child's  head  varies  some- 
what, and  is  compressible  to  some  extent  (see  Churchill,  loc.  cit). 

The  operation  has  been  performed  in  a  great  variety  of  ways:  it  will 
be  sufficient  to  mention  the  chief  of  these,  as  the  principles  involved  are 
in  all  cases  similar,  viz.,  to  set  up  uterine  action  in  some  way  which  shall 
be  as  safe  as  possible  for  the  mother,  and  in  most  cases  for  the  child  also. 
It  is  not  for  us  to  decide  here  on  their  relative  merits.     The  chief  methods 
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then  of  inducing  premature  labor  are:  (1.)  Puncturing  the  amniotic  sac 
or  membranes.  (2.)  Ergot  of  rye  and  other  ecbolics.  We  shall  return 
to  these  when  speaking  of  criminal  abortion.  (3.)  Separating  the  mem- 
branes from  the  lower  portion  of  the  uterus.  (4.)  Passing  a  flexible  catheter 
between  the  membranes  and  the  uterus,  i.  e.,  within  the  womb,  and  retaining 
it  there  some  hours.  (5.)  Mechanical  dilatation  of  the  cervix,  by  instru- 
ments, by  sponge  or  laminaria  tents,  or  by  india-rubber  bags  filled  with 
warm  water  or  air  (Barnes's  or  Keiller's  dilators).  A  calf's  bladder  has  been 
used  for  a  similar  purpose.  (6.)  Galvanism.  (7)  Irritation  of  the  mam- 
mary glands  or  breasts.  (8.)  Injection  of  carbonic  acid  into  ihe  uterus. 
Scanzoni  relates  a  fatal  case,  so  do  Bernard  and  others.  (9.)  Injections  of 
warm  or  cold  water,  or  of  both  alternately,  into  vagina,  uterus,  or  both  ; 
even  large  enemata,  or  the  introduction  of  plugs  into  the  rectum  or  vagina, 
would  probably  do  it.  It  is  possible  by  some  of  these  methods,  particu- 
larly the  use  of  dilators  for  the  vagina  and  uterus,  not  only  to  bring  on 
labor,  but  also  to  time  the  birth  of  the  child  aud  the  completion  of  labor 
within  a  few  minutes,  we  had  almost  said  seconds.  In  some  cases,  the  for- 
ceps or  version,  or  even  instruments  for  destroying  the  child,  might  have  to 
be  used  to  complete  the  delivery. 

As  miscarriage  and  abortion  are  used  to  signify  the  expulsion  of  the 
ovum  or  child  before  it  is  viable,  and  premature  labor  to  signify  the  expul- 
sion of  the  child  after  it  is  viable,  we  must  now  consider  the  question  of 
infant  viability.  Ovum,  signifying  an  egg,  is  a  term  which  might  be  ap- 
plied so  long  as  the  membranes  are  unbroken.  It  is,  however,  generally 
used  to  signify  an  early  stage  of  infant  life, 
before  quickening.  Foetus  is  again  used  to 
signify  the  fruit  of  the  womb,  from  the 
period  of  quickening  until  its  birth.  In 
the  later  stages,  however,  from  six  to  nine 
months,  it  is  more  usual  to  speak  of  the 
child.  Accoucheurs  also  use  the  word  em- 
bryo, as  when  they  speak  of  embryulcia, 
meaning  the  destruction  of  the  embryo,  as 
in  craniotomy,  etc.  The  earliest  ova  or 
eggs  which  have  been  examined  from  the 
human  female,  after  abortion,  are  those  of 
some  twelve  or  fourteen  days.  The  size  of 
such  an  ovum  is  about  that  of  an  ordinary 
pea,  or  a  little  over  a  quarter  of  an  inch  in 
diameter.  The  surface  is  shaggy  from  the 
tufts  of  the  chorion,  one  of  the  membranes 
of  the  foetus — these  tufts  afterward  form 
the  placenta.  The  figure  (from  Dr.  Car- 
penter) shows  a  human  ovum  entire,  at  the  eighth  week,  sixteen  lines  in 
length  not  reckoning  the  tufts.  The  surface  of  the  chorion,  partly  smooth, 
and  partly  rendered  shaggy  by  the  growth  of  tufts.  We  have  already 
given  (page  565)  a  table  of  measurements  of  the  foetus,  at  different  ages, 
so  that  we  need  not  enlarge  here  upon  this  point.  The  next  figure  shows 
the  relation  of  the  foetus  to  the  uterus  after  the  placenta  has  formed.  It 
also  explains  many  of  the  terms  used  in  speaking  of  the  embryo  and  its 
development.  The  foetus  or  young  child  occupies  the  centre — the  large 
size  of  its  head  at  once  attracts  our  attention,  c  is  the  cervix  uteri,  or  neck 
of  the  womb;  du  is  the  decidua  iderina;  dr  the  decidua  reflexa;  ds  the 
decidua  serotina;  z  are  the  foetal  tufts  or  villi,  or  bloodvessels  intended  to 
nourish  the  foetus;  eh  is  the  chorion;  am  the  amnion  ;  al  the  allantois ;  nb 
is  the  umbilical  vesicle ;  z'  a,refcetal  tufts,  supposed  to  be  superfluous  in  the 
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human  embryo  (after  Longet,  from  Huxley).  The  placenta  begins  to  be 
formed  at  a  very  early  period,  but  is  distinctly  visible  about  the  third 
mouth.     Its  structure  and  connections  with  the  foetus  and  uterus  will  be 


Fig  96. 


understood  from  the  figures  in  the  text.     Fig.  97  shows  the  placenta  with 
the  umbilical  cord  or  funis  attached.     The  free  cut  end  of  the  latter  shows 


Fig.  97. 


Umhilical  cord,  and  outer  surface  of  placenta.    The  chorion  and  amnion  raised  from 
over-portion  of  placenta. 

the  two  arteries  and  one  vein,  of  which  the  funis  is  chiefly  composed.  The 
figure  shows  one  of  those  knots  which  often  form  spontaneously.  The  next 
figure  (No.  98)  shows  a  section  of  the  human  placenta  and  the  uterine 
wall.  It  is  sufficiently  explained  by  the  lettering.  The  larger  openings 
in  the  wall  of  the  uterus  are  the  so-called  uterine  sinuses.  Whilst  the 
foetus  is  in  utero  it  breathes  in  the  physiological  sense,  in  other  words,  it 
gets  its  blood  aerated  by  means  of  the  interchange  which  takes  place  be- 
tween its  blood  and  that  of  the  mother,  by  means,  at  first,  of  the  tufts  of 
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the  chorion,  arid  afterwards  by  those  of  the  placenta,  which  are  really  the 
development  of  the  former.  Before  it  can  lead  an  independent  life  of  its 
own,  certain  changes  must  take  place  in  its  lungs,  heart,  and  its  vascular 
system  must  be  fairly  developed.  These  changes  will  be  better  under- 
stood when  we  speak  of  the  proofs  of  live  birth.  At  present,  the  point  we 
have  to  consider  is  this  :  For  a  child  to  be  viable,  in  other  words,  capable 
of  living  after  its  birth,  it  must  have  attained  a  certain  degree  of  develop- 
ment as  well  as  growth.  Intrauterine  life  in  the  mammalia  is,  in  fact,  a 
species  of  hatching.  Just  as  the  egg  of  a  fowl  requires  warmth  to  hatch 
the  young  chick,  so  warmth  is  required  by  the  human  ovum,  to  hatch  the 
future  man  [homo].  Hence  a  child  born  prematurely  requires  more 
warmth  than  an  infant  born  at  full  time.  How  soon  a  child  is  viable  is 
not  a  matter  of  theory,  but  of  practice  or  experience.  We  have  already 
(page  616)  recorded  some  cases  of  infants  born  at  very  early  periods 
of  utero-gestation.  Seven  months'  children  and  those  born  at  eight 
months  are  sufficiently  common.  The  cases  quoted  above  were  one  of  Dr. 
Montgomery's  at  Plymouth  (200  days),  living  till  thirteen  years.  The 
famous  Jardine  case,  5  months  and  21  days  [174  days].  One  by  Dr. 
Outrepont  of  Bamberg,  born  at  6  months  [200  days],  living  till  he  was 
11  years  old.  Another  Scotch  case  [Elder  of  Whitethorn's  child],  at  five 
months,  is,  perhaps,  more   doubtful.     So   is  Dr.    Rodman's   case.     Mr. 


Fig. 


A,  Umbilical  cord;  B,  Chorion  ;  C,  Foetal  villi  separated  by  processes  of,  D,  the  cavernous  decidua ; 
E,  F,  G,  Wall  of  uterus.    (After  Ecker.    30th  week  of  pregnancy.) 


Baber's  case,  born  at  62  months,  weighed  only  1  lb.  13  oz.  fifty  days  after 
birth.  It  was  then  only  14  inches  long,  and  the  head  measured  10  x  9.1 
inches.  Dr.  Barker  gives  a  case  of  a  female  born  at  158  days  (5£  months). 
She  weighed  1  lb.,  measured  11  inches,  and  could  not  suck  properly  for  a 
month,  did  not  walk  till  19  months  old,  and  was  healthy,  though  small  at 
3£  years  of  age.  The  French  law  allows  children  born  at  6  calendar 
months  (180  days)  to  be  viable  and  legitimate.  The  Scotch  law  allows 
6  lunar  months,  or  168   days.     The  Parliament  of  Paris,  in   Cardinal 
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Richelieu's  case,  decided  "  that  the  infant  at  5  months  possessed  that  capa- 
bility of  living  to  the  ordinary  period  of  human  existence,  which  the  law 
of  France  required  for  establishing  its  title  and  inheritance."  The  gen- 
eral characters  of  immature  children  are  given  at  page  617.  Dr.  Guy 
gives  the  following  additional  cases.  Mr.  Thomson's  [quoted  by  Beck],  in 
which  a  5  months'  infant,  as  was  supposed,  lived  3^  hours,  Christison's 
[evidence  in  the  Jardine  case],  one  of  167  days  lived  8£  hours.  Bucholtz 
("  Beitrage,"  ii,  104),  one  of  189  days,  lived  2  days  after  birth.  Kopp's 
("  Jahrbuch,"  iii,  128),  at  182  days,  lived  4i  days.  Fleishmann's  ("  Henke's 
Zeitschrift,"  vi,  12),  at  168  days,  survived  8  days.  Belloc  and  Capuron 
mention  instances  of  children  surviving  at  6  and  6}  months.  Some  other 
cases  are  given  by  Beck  (Joe.  cit.,  pp.  190—193)  and  Taylor  {he.  cit.,  250, 
etc.).  As  regards  the  English  law,  this  question  of  viability  does  not  arise 
either  with  regard  to  inheritance  (tenancy  by  curtesy)  nor  in  infanticide, 
nor  in  criminal  abortion.  It  is  only  raised  as  a  sub-issue  in  cases  of  dis- 
puted legitimacy.  Although  this  subject  w7ill  be  briefly  considered  again, 
one  or  two  of  Dr.  Taylor's  cases  are  remarkable  enough  to  deserve  quota- 
tion. Thus  a  case  is  quoted  by  him  from  the  "  British  and  Foreign  Medico- 
Chirurgical  Review  "  (vol.  ii,  p.  236),  in  which  a  child  was  born  living  as 
early  as  the  4th  month  of  gestation.  Of  another,  in  which  M.  Maison- 
neuve  saw  an  infant  who  had  been  born  at  4^  months  in  the  membranes. 
On  opening  these,  2^  hours  after  the  birth,  he  found  it  living  and  breathing. 
It  died  6  hours  after.  Carter  (of  Richmond)  saw  a  five  months'  foetus 
breathe,  and  heard  it  cry.  Other  cases  of  similar  early  births  by  Davies 
of  Hertford,  Smythe,  Routh,  Rittel,  Annan,  and  others,  are  mentioned  by 
the  same  authority.  (See  also  Dr.  Montgomery,  loc.  cit.,  p.  513,  etc.)  The 
practical  conclusions  are  as  follows: 

1.  Children  born  at  seven  months,  eight  months,  and  intermediate 
periods  up  to  terra,  not  only  may  live,  but  constantly  do  so. 

2.  Life  is  also  possible,  though  less  probable,  at  six  to  seven  months. 
A  few  survive. 

3.  Children  have  been  born  alive  as  early  as  four  to  five  months.  At 
the  latter  age,  or  a  few  days  more,  one  or  two  have  survived. 

4.  Although  from  the  first  moment  of  impregnation  the  ovum  is  alive, 
yet  previous  to  the  fifth  month  there  is  no  possibility  (so  far  as  we  know) 
of  their  being  reared,  and  before  six  or  seven  mouths  it  is  very  improba- 
ble. 

Having  thus  cleared  the  ground  of  some  difficulties,  we  proceed  to  tab- 
ulate the  principal  causes  of  what  we  may  call  natural  abortion  in  contra- 
distinction to  criminal  abortion.  These  are  well  stated  by  Dr.  Barnes  in 
his  work  on  "Obstetric  Operations"  (p.  385,  1st  ed.),  in  the  following 
table : 

A.  Maternal  Causes  of  Abortion. 

I.  Poisons  circulating         a.  Introduced  from  without :  as  fevers,  syphi- 
in    the    mother's     lis,  various  gases,  lead,  copper,  etc. 
blood.  /9.  Products  of  morbid  action  :   as  jaundice, 

albuminuria,  carbonic  acid  from  asphyxia,  and 
in  the  moribund. 

II.  Diseases      degrad-     Ansemia,  obstinate  vomiting,  over-lactation, 
ing  the  mother's 
blood. 
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III.  Diseases  disturbing  the  circulation  dynamically  (mechanically)  :  as 

liver,  heart,  and  lung  disease. 

IV.  Causes  acting         a.  Some  nervous  diseases  :  as  chorea,  etc. 

through  the  ner-         /?.  Mental  shock. 

vous  system.  y.  Diversion  or  exhaustion  of  nerve-force:  as 

from  obstinate  vomiting. 

V.  Local  disease.  a.  Uterine  disease:  as  fibroid  tumors  (poly- 

pi), inflammations,  hypertrophy,  etc.,  of  uterine 
muGous  membrane. 

fi.  Mechanical   anomalies  :    as  retroversion, 
pressure  of  tumors  external  to  uterus,  etc. 

VI.  Climacteric  abortion. 
VII.  Abortion  artificially  induced. 

B.   The  Foetal  Causes  of  Abortion. 

I.  Diseases  of  the  membranes  of  the  ovum,  primary  or  secondary  upon 
diseases  of  the  maternal  structures  or  blood,  as : 

Fatty  degeneration  of  the  chorion  or  placenta. 

Hydatidiform 

Inflammation,  congestion  " 

Apoplexy  "  " 

Fibrous  deposits  " 

II.  Diseases  of  the  embryo  itself: 

a.  Malformation. 

/?.  Inflammation  of  serous  membranes. 

y.  Diseases  of  nervous  system. 

8.  "  kidney,  liver,  etc. 

e.  Mechanical,  as  from  torsion  of  the  cord  or  funis. 

In  short,  anything  causing  the  death  of  the  embryo.  The  causes  are 
often  complicated,  arising  partly  from  the  maternal,  partly  from  the  foetal 
side  ;  and  it  is  often  difficult  to  unravel  these,  or  to  discover  the  efficient 
cause.  Abortion  has  a  great  tendency  to  become  a  habit.  Whether  from 
disease,  or  produced  artificially,  there  can  be  no  doubt  that  this  event 
places  the  previously  gravid  female  in  considerable  danger.  In  other 
words,  the  earlier  the  period  at  which  the  uterus  is  emptied  the  greater, 
cceteris  paribus,  are  the  risks.  We  need  not  seek  far  for  some  of  the  causes. 
At  or  near  full  term,  the  uterus  is  a  collection  of  powerful  muscles,  able 
to  contract  firmly  upon  its  contents,  and  when  these  are  expelled,  upon  its 
gaping  and  bleeding  vessels.  At  earlier  periods,  its  powers  of  contraction 
are  far  more  limited,  and  hence  the  risks  of  haemorrhage  are  almost 
infinitely  greater.  But  haemorrhage  is  not  the  only  risk  ;  the  gaping  sinuses 
will  absorb  all  sorts  of  gaseous  (volatile),  liquid  and  solid  poisons.  Hence 
the  woman  is  exposed  to  zymotic  and  septic  diseases  (fevers,  and  pyaemia, 
puerperal  peritonitis,  etc.). 

Hence  we  strongly  urge  upon  young  medical  men,  and  indeed  upon 
medical  men  of  any  age, — 

1.  Not  to  induce  premature  labor  or  abortion  without  the  fullest  con- 
sideration of  all  the  circumstances  of  the  case. 
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2.  If  possible,  to  get  a  consultation  with  some  other  and  experienced 
practitioner. 

3.  In  any  case  to  have  the  full  consent,  in  writing,  if  possible,  of  the 
husband  or  guardian. 

We  have  known  this  operation  performed  in  cases  of  chorea,  heart 
disease,  phthisis,  and  the  like,  when  the  patient,  instead  of  being  benefited, 
was  in  a  far  worse  condition  alter  the  operation. 

As  regards  criminal  abortion,  it  is  justly  reckoned  a  felony  in  English 
law.  The  terra  abortion  is,  medically,  usually  limited  to  procuring  the 
expulsion  of  the  contents  of  the  womb  before  the  sixth  month  of  gestation. 
The  law  makes  no  such  distinction  of  time.  It*  a  woman  dies  after  the 
attempt,  the  crime  is  usually  considered  as  murder,  although  the  accused 
may  not  have  meant  to  destroy  life.  The  law  was  thus  laid  down  by  Baron 
Bramwell  in  Stadtmuhler's  case,  Liverpool  Winter  Assizes,  1858  :  "  If  a 
man,  for  an  unlawful  purpose,  used  a  dangerous  instrument,  or  medicine, 
or  other  means,  and  thereby  death  ensued,  that  was  murder,  although  he 
might  not  have  intended  to  cause  death,  although  the  person  dead  might 
have  consented  to  the  act  which  terminated  in  death,  and  although  possi- 
bly he  might  very  much  regret  the  termination  that  had  taken  place 
contrary  to  his  hopes  and  expectations.  This  was  wilful  murder.  The 
learned  counsel  for  the  defence  had  thrown  on  the  judge  the  task  of  say- 
ing whether  the  case  could  be  reduced  to  manslaughter.  There  was  such 
a  possibility,  but  to  adopt  it  would,  he  thought,  be  to  run  counter  to  the 
evidence  given.  If  the  jury  should  be  of  opinion  that  the  prisoner  used 
the  instrument  not  with  any  intention  to  destroy  life,  and  that  the  instru- 
ment was  not  a  dangerous  one,  though  he  used  it  for  an  unlawful  purpose, 
that  would  reduce  the  crime  to  manslaughter.  He  really  did  not  think 
that  they  could  come  to  any  other  conclusion  than  that  the  instrument 
was  a  dangerous  one,  if  at  all  used.  Then,  if  it  were  so  used  by  the 
prisoner,  the  case  was  one  of  murder  ;  and  there  was  nothing  for  the  case 
but  a  verdict  either  of  murder  or  acquittal."  (Taylor,  loc.  cit.,  p.  181.) 
The  legal  relations  of  this  crime  have  been  exceedingly  well  put  by  Dr. 
Taylor  {loc.  cit.,  pp.  198-199,  etc.).  We  may,  however,  summarize  them 
as  follows : 

The  nature  of  this  crime,  and  the  proofs  required  to  establish  it,  have 
been  more  explicitly  stated  than  formerly,  in  the  statute  for  the  consolida- 
tion of  the  criminal  law  (24  and  25  Vict.,  chap.  100,  §§  58  and  59).  By 
clause  58  (in  attempts  to  procure  abortion),  it  is  enacted  that  "Every 
woman,  being  with  child,  who  with  intent  to  procure  her  own  miscarriage, 
shall  uulawlully  administer  to  herself  any  poison,  or  other  noxious  thing, 
or  shall  unlawfully  use  any  instrument,  or  other  means  whatsoever,  with 
like  intent,  and  whosoever,  with  intent  to  procure  the  miscarriage  of  any 
woman,  whether  she  be  or  be  not  ivith  child,  shall  unlawfully  administer, 
etc.,  shall  be  guilty  of  felony."  Thus  a  widow  woman,  called  Warboy,  was 
convicted  at  the  Central  Criminal  Court,  August,  1863,  as  an  accessory 
before  the  fact  to  the  felonious  using  by  one  Morgan  of  a  certain  instru- 
ment upon  herself  with  intent  to  procure  miscarriage.  The  latter  portion 
of  clause  58  makes  it  immaterial  so  far  as  another  person  is  concerned, 
whether  the  woman  is,  or  is  not  with  child,  in  accordance  with  the  decision 
of  the  judges  in  Reg.  v.  Goodhall  (1  Den.  C.  C,  p.  187)  and  Beg.  v.  Good- 
child  (2  C.  &  K.,p.  293).  Clause  59  is  to  the  following  effect :  "  Whosoever 
shall  unlawfully  supply  or  procure  any  poison  or  other  noxious  thing,  or  any 
instrument,  or  thing  whatsoever,  knowing  that  the  same  is  intended  to  be 
unlawfully  used,  or  employed  with  intent  to  procure  the  miscarriage  of 
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any  woman,  whether  she  be  or  be  not  with  child,  shall  be  guilty  of  a  mis- 
demeanor, and,  being  convicted  thereof,  shall  be  liable,  at  the  discretion 
of  the  court,  to  be  kept  in  penal  servitude  for  the  term  of  three  years,  or 
to  be  imprisoned  for  any  terra  not  exceeding  two  years." 

The  means,  it  will  be  seen,  must  be  used  with  intent,  etc.  Dr.  Taylor 
says  a  plain  medical  statement  of  the  means  employed  is  sufficient.  For 
a  discussion  of  the  term  noxious,  see  his  remarks,  p.  199.  The  chief  diffi- 
culties in  regard  to  this  term  seem  to  have  been  raised  by  the  stupidity  or 
hypercriticisms  of  medical  witnesses  themselves ! 

It  is  to  be  feared  that  criminal  abortion  is  on  the  increase  in  England. 
It  is  fearfully  prevalent  in  the  United  States,  and  was  so  formerly  in 
France.  The  "  Free-lovers,"  and  other  so-called  religious  sects  of  America, 
and  some  of  the  sexless  things  knsuvn  as  the  advocates  of  Women's  Rights 
in  England,  have  at  different  times  openly  and  uublushingly  advocated 
the  practice.     Classical  readers  know  how  prevalent  it  once  was  in  Rome  : 

"  Cum  tot  abortivis  foecundam  Julia  vulvam 
Solveret,  et  patruo  similes  effunderet  offas." 

Juvenal,  Sat.  ii,  1.  32,  33. 

"  Seel  jacet  aurato  vix  ulla  puerpera  lecto. 
Tantum  artes  hujus,  tantum  medicamina  possunt 
Qua?  steriles  facit,  atque  homines  in  ventre  necandos 
(Jonducit,  etc." 

Ibid.,  Sat.  vi,  1.  593,  etc. 

See  also  the  Octavius  of  Felix  Minucius,  ch.  xxx,  quoted  by  Beck — 
whose  chapter  on  the  subject  shows  how  generally  prevaleut  the  practice 
was  amongst  ancient  nations  till  Christianity  taught  the  sanctity  of  human 
life.  In  modern  times  our  unjust  laws  and  more  unjust  social  customs,  by 
making  the  woman  bear  almost  all  the  burden  of  support  and  the  whole 
of  the  shame  of  illegitimate  children,  have  tended  to  make  some  medical 
men  look  on  this  crime  rather  as  a  charitable  action,  done  to  shield  a  suf- 
fering woman,  than  as  it  really  is,  a  foul  and  unnatural  crime,  not  only 
against  society,  but  against  a  helpless,  innocent,  and  defenceless  life — one 
of  the  most  cowardly  acts  a  man  can  perpetrate — since  5^  or  6  feet  and 
10  or  12  stone  are  pitted  against  a  few  inches  and  less  than  half  a  stone 
in  weight! 

The  Means  used  to  Procure  Abortion. 

In  general  terms  it  may  be  said  that  all  the  means  mentioned  in  page 
657  to  induce  premature  labor  have  been  imitated  by  those  who  wish  to 
procure  abortion,  and  who  practice  this  nefarious  art.  Some  of  the  means 
employed  require  special  notice,  and  we  must  therefore  be  forgiven  for 
some  slight  repetitions.  It  has  been  said,  with  some  show  of  propriety, 
that  it  is  a  pity  to  instruct  people  how  to  perpetrate  a  crime.  Our  answer 
to  this  is  simply  that  the  criminals  in  most  cases  want  no  instruction,  and 
that  it  is  absolutely  necessary  that  not  only  medical  men,  but  magistrates, 
and  the  members  of  the  legal  profession  in  general,  should  thoroughly 
understand  all  the  manoeuvres  of  these  villains  in  order  that  their  crimes 
may  not  go  unpunished  for  want  of  being  known.  All  the  methods  of 
procuring  abortion  may  be  classified  under  two  or  three  headings,  such  as : 

I.  Violent  exercise,  and  brutal  violence,  applied  in  a  general  manner. 

II.  The  use  of  drugs  reputed  to  be  abortifacients.  III.  Mechanical  inju- 
ries inflicted  on  the  uterus  and  its  contents.     We  will  take  these  seriatim. 
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I.  Violent  Exercise,  and  Brutal  Violence,  employed  in  a  General  Man- 
ner.— Copious  general  bleedings,  and  the  repeated  use  of  very  hot  and  very 
cold  baths  should  perhaps  be  noticed  here.  Both  these  measures  usually 
fail.  Although  it  is  almost  self-evident  that  excessive  bleeding  must  be 
injurious  to  the  woman's  health,  yet  Mauriceau  ("Observations  sur  la 
Grossesse  et  l'Accouchement  des  Femmes,"  Paris,  1694,  p.  18)  relates  the 
case  of  two  women  who  were  safely  delivered,  although  one  had  been  bled 
forty-eight  times  during  her  pregnancy,  and  the  other  had  been  blooded 
no  less  than  ninety  times!  (Tardieu,  loc.  cit.)  Other  cases  of  similar 
kind  are  known  in  modern  times.  In  such  cases  you  would  find  marks  of 
the  bleeding  either  in  the  bends  of  the  elbows,  backs  of  the  hands,  or  on 
the  instep,  ankle,  or  some  other  spot  where  there  are  superficial  veins. 
Although  no  trace  might  be  fouud  of  baths,  the  fact  might  be  established 
by  the  evidence  of  witnesses.  Women  will  often  take  extraordinarily  long 
walks,  roll  down  hill,  throw  themselves  downstairs  or  out  of  window,  or 
submit  to  be  rolled  over  and  over,  to  be  laced  in  with  extreme  tightness, 
or  eveu  to  be  trampled  upon  and  kicked  on  the  abdomen,  in  order  to  get 
rid  of  their  burden.  Tardieu  ("Etude  Medico-legale  sur  l'Avortement," 
p.  27)  mentions  the  following  case,  in  which  one  scarcely  knows  whether 
most  to  pity  the  woman  or  to  execrate  the  man  (?) :  in  the  Assize  Court  of 
the  Loire-Inferieure,  it  was  proved  that  a  peasant,  who  had  seduced  his 
servant,  and  wished  to  make  her  abort,  mounted  on  a  strong  horse,  and 
put  the  girl  on  the  same  horse,  then  galloped  wildly  hither  and  thither, 
throwing  her  down  on  the  ground  whilst  in  full  gallop,  and  this  repeatedly. 
Having  tried  this  twice  without  success,  he  conceived  the  horrible  idea  of 
applying  to  her  stomach  bread  just  taken  from  a  very  hot  oven.  This 
means  failed  like  the  former,  and  the  poor  victim  gave  birth  to  a  living 
and  well-formed  child  at  term.  (Brillaud-Laujardiere,  "  De  l'Avortement 
provoque,"  Paris,  1862,  p.  279.)  Dr.  Guibaut,  in  1859,  quoted  the  case  of 
a  young  lady  from  Munich,  living  in  California.  Becoming  pregnant,  she 
wished  to  go  to  Munich  to  be  delivered.  In  crossing  the  Isthmus  of 
Panama  she  was  subjected  to  a  railway  collision.  In  consequence  of  this, 
labor  pains  set  in.  In  spite  of  them  she  embarked  for  Portsmouth.  She 
had  a  horrible  passage — with  fresh  accidents.  In  spite  of  these  the  pains 
subsided  each  time.  She  again  embarked,  but  on  reaching  Paris,  fell  from 
the  top  to  the  bottom  of  the  hotel  stairs !  Agaiu  she  was  seized  with  pains 
like  those  of  labor.  She  was  then  eight  months  pregnant.  Next  day  she 
departed  for  Munich,  and  was  not  confined  till  some  days  after  her  arrival 
in  that  city.  In  one  of  the  cases  mentioned  by  Tardieu  there  was  a  sort 
of  stays  manufactured  and  worn  for  the  purpose  of  abortion,  which  only 
measured  sixty-two  centimetres  (a  trifle  over  twenty-one  inches),  whilst 
toward  the  end  of  the  sixth  month  the  abdomen  of  a  pregnant  woman 
would  measure  from  eighty  to  ninety-nine  centimetres  (31 J  to  39  inches). 

II.  Amongst  the  ecbolic  or  abortifacieut  drugs  which  are  used  by  those 
who  wish  to  procure  abortion,  we  might  include  almost  every  known  pur- 
gative, and  almost  every  drug  or  herb  which  has  medicinal  properties. 
The  following  commonly  used  substances,  squills,  sarsaparilla,  guaiacura, 
aloes,  balm  [melissa],  horehound  [marrubium  vulgare],  camomile,  worm- 
wood, saffron,  borax,  matricaria  [the  common  camomile],  mugwort  [arte- 
misia  vulgaris],  and  juniper,  are  considered  by  Tardieu,  Teichmeyer,  Buch- 
ner,  Fodere,  and  others,  to  be  perfectly  harmless  in  this  respect.  We 
think,  however,  that  those  marked  in  italics  may  sometimes  possess  indi- 
rect ecbolic  properties.  All  poisons  may  act  thus,  but  to  produce  this 
effect  they  must  be  given  in  doses  almost  necessarily  fatal.  For  the 
symptoms,  properties,  and  tests  of  these,  reference  must  be  made  to  the 
first  part  of  this  work.     Arsenic,  mercury,  sulphate  of  copper,  cautharides, 
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and  other  strong  poisons  do  not  appear  to  have  any  special  action  on  the 
uterus.  If  these  were  used,  the  law  would  consider  the  crime  to  be  one  of 
murder.  For  iodide  of  potassium,  yew,  pennyroyal  (pulegium),  and  rue, 
there  seems  some  evidence,  though  far  from  satisfactory,  and  for  savin 
and  ergot  the  evidence  is  much  stronger. 

We  will  take  these  seriatim.  As  to  iodide  of  potassium  (see  page  101), 
Tardieu  quotes  a  case  from  the  "  Presse  Medicale  de  Marseille,"  1858, 
Nos.  7  et  9,  in  which  a  herbalist  gave  a  pregnant  woman  a  mixture  con- 
taining about  3j  of  the  iodide  in  about  five  ounces  of  water.  She  appears 
to  have  taken  about  half.  MM.  Rene  Dumas  and  Fuster,  professors 
of  Montpellier,  all  attributed  the  abortion  to  this  drug,  and  Tardieu  seems 
to  agree  with  them.  This  is  the  case  quoted  in  the  "  Medical  Times  and 
Gazette,"  January  29,  1859.  On  the  other  hand,  the  authors  have  fre- 
quently prescribed  this  medicine  to  pregnant  women  in  secondary  and 
tertiary  syphilis  without  ever  seeing  abortion  produced.  Yew  (Taxus 
baccata)  again  seems  to  have  produced  abortion  in  some  cases,  but  it 
proved  fatal  also.  (See  Tardieu,  loc.  cit.,  p.  32,  for  some  experiments  on 
animals.) 

Savin  (see  page  269)  has  often  proved  abortifacient,  but  chiefly,  as  it 
would  seem,  from  its  poisonous  and  deadlv  properties.  In  Dr.  Tidy's  case 
a  woman  in  the  eighth  month  of  pregnancy  died  without  any  effect  on  the 
uterus. 

The  oil  of  rue  (Ruta  graveolens)  (see  page  358)  and  the  decoction  of 
the  plant  appears  to  have  frequently  proved  ecbolic.  Tardieu  reports 
three  cases  in  which  the  decoction  produced  abortion  at  the  fourth,  fifth, 
and  sixth  months  of  pregnancy,  the  women  recovering.  Profuse  saliva- 
tion, great  swelling  of  the  tongue,  and  in  fatal  cases  slight  inflammation 
of  the  mucous  membrane  of  the  stomach  (Orftla)  are  the  appearances 
recorded.  (See  a  memoir  by  Dr.  Helie,  of  Nantes,  on  this  subject,  in  the 
"  Aunales  d'Hygiene  et  de  Medecine  legale,"  t.  xx,  p.  180,  1838;  also 
Horn's  "  Vierteljahrs.,"  1866,  1,  233  ;  also  a  paper  by  Tardieu  in  the  same 
Aunales  for  1855,  1,  403.) 

Pennyroyal  {Mentha  pidegium)  is  not  reckoned  ecbolic  by  any  author 
of  repute.  It  is,  however,  frequently  given  with  this  object,  and  facts 
knowu  to  the  authors  make  them  hesitate  in  joining  in  Dr.  Taylor's 
opinion  of  its  innocence.  In  Reg.  v.  Wallis  (Winchester  Autumn  Assizes, 
1871)  a  solicitor  was  charged  with  giving  pennyroyal  and  Griffith's 
mixture.  Drs.  Hicks,  Barnes,  and  Tyler  Smith  all  denied  that  these 
drugs  would  produce  abortion.  The  only  preparations  of  iron  which 
seem  at  all  to  have  an  injurious  effect  on  pregnant  women  are  the  sulphate 
and  the  acid  astringents,  such  as  the  muriated  tincture  in  excessive  doses. 
We  believe  there  are  no  authentic  instances  of  their  procuring  abortion.. 
Very  eminent  obstetricians  sanction  the  use  of  iron  medicines  in  suitable 
cases  all  through  pregnancy  ("  Obstetrical  Transactions,"  vol.  xii,  p.  33).. 
The  ecbolic  properties  of  ergot  are  too  well  known  to  require  our  dwelling 
upon  them.  In  addition  to  the  symptoms  mentioned  at  p.  282,  we  may 
add  that  in  case  of  death  produced  by  this  agent,  the  bladder  is  very 
likely  to  be  found  distended.  Dr.  Shortt  ("  Obstet.  Trans.,"  vol.  ix,  p.  9) 
states  that  the  juice  of  bamboo  leaves  (Bambusa  arundinaeea),  that  of  the 
milk-hedge,  Euphorbia  tirucalli,  of  other  kinds  of  Fuphorbia,  and  Colo- 
tropis  gigantea,  and  the  Plumbago  Zeylanicum  or  chittra-moblum,  are  often 
used  in  Iudia  for  this  purpose.  That  many  of  the  Euphorbiacese  are 
very  poisonous  is  well  known.  Still  there  is  reason  to  believe  that 
nearly  all  these  medicines  are  aided  by  mechanical  means  by  the  natives 
of  India.  Both  Dr.  Shortt  and  Dr.  Norman  Cheevers  agree  that  the 
crime  is  fearfully  prevalent  in  British  India.     During  the  years  1863-4,. 
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BOG  such  cases  were  reported  in  the  Madras  Presidency.  150  offenders 
were  apprehended,  and  119  of  them  convicted.  h\  America,  an  extract 
of  cottonwood  is  used  for  similar  purposes.  Aciea  racemosa  and  Digitalis 
are  reported  to  he  abortifacients. 

III.  A  Variety  of  Instruments  and  Mechanical  Means  have  been  used  to 
Procure  Abortion. — A  guarded  stilette  (or  trocar  and  canula)  is  the  safest, 
as  pointed  sticks  aud  wooden  skewers  are  perhaps  the  simplest.  It 
scarcely  seems  necessary  to  dwell  upon  this  subject,  except  to  remark 
that  in  cases  of  this  kind  there  will  frequently  he  traces  of  violence 
found  on  the  ovum  or  foetus,  and  in  the  uterus  or  other  organs  of  the 
woman.  Most  frightful  injuries  have  been  inflicted  by  these  means  in 
the  hands  of  ignorant,  or  rash  manipulators,  and  the  death  of  the  woman 
is  by  no  means  an  uncommon  event.  One  or  two  of  the  illustrative  cases 
will  show  the  lesions  we  may  expect  to  find.  Syringes,  aud  long  tubes 
attached  to  reservoirs  of  water  are  somewhat  favorite  means,  as  tolerably 
safe,  and  leaving  no  marks  except  those  common  to  all  cases  of  abortion. 
The  use  of  sponge-tents,  laminaria  tents,  and  pessaries  of  various  kinds  is 
not  very  uncommon.  Galvanism,  whilst  it  sometimes  succeeds,  has  some- 
times entirely  failed.  A  long  knitting-needle  has  been  used.  The  authors 
have  seen  steel  claws  intended  to  be  worn  on  the  fingers,  so  as  (it  is  pre- 
surued  )  to  penetrate  the  membranes,  or  perhaps  so  to  tear  the  embryo  as 
to  insure  its  death.  The  human  hand  alone  has  sometimes  been  the  in- 
strument, and,  horrible  as  it  may  seem,  has  been  used  with  such  violence 
as  even  to  drag  away  the  intestines.  Hureau  de  Villeneuve  mentions  a 
singular  instrument  used  by  the  Chinese  ("  Theses  de  Paris,"  1863,  p.  28), 
which  is  best  described  in  his  own  words  (we  quote  from  Tardieu,  loc.  cit., 
p.  54): 

"  Je  ne  puis  manquer  de  decrire  un  instrument  nomme  herisson,  em- 
ploye par  la  lubrieite  des  maris,  et  dont  l'usage  amene  les  plus  deplo- 
rables  resultats,  car  il  est  une  cause  tres-frequente  d'avortement.  Heri- 
naceus  pennse  anserine  breviore  barba  confectus  est.  Hsec  barba  pennre 
caule  evulsa,  in  annulus  barbillas  hirsutas  extriusecus  prsebenteis  volvitur. 
Annulo  clauso,  fila  xylina  argento  texta  singulam  barbillam  ab  aliis 
separant.  Instrumentum  tunc  simile  est  millo  aut  collari  clavis  erectis 
muuito.  Hie  annulus  hirsutus  in  sulco,  qui  glandem  et  pryeputium 
inteijaeet,  inseretur.  Frictiones  per  coitum  product*  magnum  mucosae 
membrane  vaginalis  turgorem,  ac  simul  hujus  cuniculi  coarctationem 
tam  maritis  salacibus  qureritatam  afferunt.  D'apres  les  conseils  d'hygiene 
donues  aux  jeunes  epoux,  cet  instrument  ue  doit  pas  etre  employe  lorsque 
la  femme  est  enceinte,  car  la  turgescence  de  la  muqueuse  amene  frequem- 
ment  des  hemorrhagies  nuisibles  au  produit  de  la  conception.  Mais,  con- 
trairement  a  ce  singulier  avis,  ce  moyen  est  frequemment  employe  pour 
produire  1'avortement  dans  un  but  coupable." 

The  uterine  sound  has  been  known  to  cause  abortion,  when  used  in  the 
ignorance  of  pregnancy.  Young  medical  men  should  be  careful  never  to 
use  the  uterine  sound  without  first  ascertaining  that  the  woman  is  not 
pregnant.  Dr.  Taylor  also  cautions  against  the  use  of  the  speculum  in 
women  who  are  enceinte.  In  Reg.  v.  Griffin  and  Venn  (Exeter  Lent 
Assizes,  1854),  the  accused,  Venn,  a  surgeon,  was  charged  with  feloniously 
using  an  instrument  with  the  intent  to  procure  the  miscarriage  of  the 
prosecutrix.  The  defence  was  a  singular  one,  namely,  that  Venn  had  used 
a  speculum,  once  in  a  coppice,  and  once  in  a  field,  to  ascertain  if  the  woman 
were  pregnant  or  not.  Though  acquitted,  Dr.  Taylor  justly  remarks,  "  that 
medical  practitioners,  in  the  lawful  exercise  of  their  profession,  do  not 
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commonly  use  a  speculum  in  open  fields,  etc.,  for  the  purpose  named,  and 
it  is  a  well-known  fact  that  a  speculum  is  not  required  for  determining  the 
question  of  pregnancy  at  all.  This  case  conveys  a  serious  caution  to  mem- 
bers of  the  medical  profession."  We  think,  however,  that  the  speculum 
might  be  cautiously  used  without  any  fear  of  abortion. 

Duties  of  Medical  Experts  in  Cases  of  Suspected  Abortion. 

I.  You  may  have  to  examine  either  the  living  woman  or  the  body  of  a 
dead  one.  Unless  examination  be  made  within  a  few  days,  or,  at  furthest, 
two  or  three  weeks,  it  may  be  difficult  to  fiud  any  proofs  of  delivery  at  all. 
(See  pages  610  to  625,  for  the  signs  of  pregnancy  and  of  recent  delivery  in 
the  dead  and  living.)  At  very  early  periods  of  utero-gestation  all  the 
signs,  even  in  the  dead  body,  except,  perhaps,  the  finding  of  corpora  lutea, 
or  of  a  corpus  luteum,  will  be  very  slight.  Dr.  Shortt  mentions  in  the 
living — "  A  relaxed  condition  of  the  vulva  and  passages,  patulousness  of 
the  os  uteri,  and  in  the  early  stage  the  presence  of  the  lochial  secretion, 
and  of  a  white  mucous  secretion  in  later  cases,  with  that  characteristic 
acid  smell  eommoo  to  women  in  the  puerperal  state.  The  distension  of 
the  breasts,  flow  of  milk  on  pressure,  or  the  fulness  and  knotty  feeling  in 
them  for  a  short  time  after,  are  also  observable ;  whilst  the  general  ansemic 
appearance  and  sunken  eyes  will  be  noticed  by  the  observant  physician, 
notwithstanding  the  darkness  of  complexion  of  the  patient  (he  is  speaking 
of  Hindoos).  There  was  also  that  peculiar  excitement  of  the  pulse,  with 
dryness  of  skin,  invariably  present  in  such  cases.  In  multiparous  women 
the  womb  was  found  more  patulous,  resembling  a  loose,  flabby  bag,  and 
the  neck  was  not  discernible ;  but  in  primipara?  the  os,  although  patulous 
to  a  small  extent,  still  had  the  neck  protuberant."*  A  speculum  will  be 
needed  to  see  the  lacerations  in  the  os  uteri ;  and  they  may  be  felt  by  the 
finger  of  the  examiner.  In  making  a  post-mortem,  be  very  careful  how  you 
remove  and  lay  open  the  uterus,  as  counsel  or  opposing  medical  witnesses 
may  suggest  that  you  yourself  produced  the  wound.  The  specimen  should 
refute  such  a  charge.  Make  clear  notes,  with  measurements,  at  the  time.  It 
is  not  always  possible  to  distinguish  the  results  of  violence  from  natural 
and  spontaneous  ruptures.  But  it  is  generally  easy  to  do  so  in  the  dead 
subject.  For  the  characters  of  natural  or  spontaneous  ruptures  of  the 
uterus,  see  the  chapter  on  that  subject  in  Barnes's  "  Obstetric  Operations," 
2d  edit.,  pp.  320-375.  Peritonitis,  when  the  result  of  violence,  is  generally 
more  localized  than  when  it  is,  so  to  speak,  spontaneous  in  puerperal  cases 
at  term.  The  marks  for  which  you  will  look,  especially  in  the  dead  body, 
are  those  of  punctures,  lacerations,  and  incisions  in  the  uterus  and  contiguous 
organs.  These,  particularly  the  punctures,  are  often  multiple.  "  He 
stabbed  me  three  or  four  times,"  is  a  usual  remark  of  the  victim.  It  is 
usually  not  difficult  to  distinguish  wounds  made  before  death,  because  these 
will  have  cicatrized  or  be  coated  with  lymph,  or  pus,  or  blood.  (See  the 
Chapter  on  Wounds.)  The  history  of  the  case  will  sometimes  help  us. 
In  rupture  of  the  uterus,  when  it  occurs  spontaneously,  there  is  usually  a 
sudden  cessation  of  pains.  Artificial  injuries,  on  the  other  hand,  bring  on 
pains. 

II.  You  may  have  to  report  on  substances  expelled  from  the  uterus,  and 
on  stains  on  bedding  and  articles  of  wearing  apparel. 

Under  the  heading  of  Concealment  of  Birth,  we  shall  mention  some  of 
the  conditions  likely  to  be  confounded  with  pregnancy  and  its  products. 

*  Some  of  these  symptoms  may  be  simulated  by  menstruation.  See  remarks  by 
Dr.  Taylor,  toe.  cit. 
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The  sudden  rupture  of  an  ovarian  cyst,  hydatids  of  the  uterus,  moles, 
fibroids,  and  some  other  conditions,  can  ouly  be  mentioned  here.  Attention 
to  the  characters  of  the  ovum,  given  at  pp.  5(55  and  657,  will  save  you 
from  mistaking  blood-clots,  and  the  like,  for  a  foetus.  It  does  not  seem 
possible  to  distinguish  the  liquor  amnii  (commonly  called  "  the  waters") 
from  other  weak  solutions  of  albumen.  (See  "  Annales  d'Hygiene,"  etc., 
1852,  2,  p.  414;  ibid.,  1856,  1,  p.  156;  and  Tardieu,  he.  cit,  p.  90.)  Its 
odor  is  usually  spermatic,  its  color  of  a  lemon-yellow,  or  slightly  greenish, 
rarely  brown,  or  red  from  admixture  of  blood.  It  generally  deposits  on 
standing  a  cheesy,  yellowish  substance,  occasionally  of  a  darker  vermilion 
tint.  It  is  alkaline,  contains  chlorides,  and  its  albumen  varies  with  the 
period  of  gestation  from  10.77  per  cent,  at  the  fourth  month,  to  7.67  per 
cent,  at  the  fifth  month,  6.67  at  the  sixth  month,  and  only  0.82  at  the  ninth 
month.  The  specific  gravity  is  about  1008,  but  varies  considerably.  At 
early  periods  of  gestation  it  contains  sugar.  At  full  term  many  observers 
have  found  urea.     Scherer  gives  the  following  analyses: 

At  5  Months.  At  Term. 

Water, 975.84  991.474 

Solids, 24. 1&  9.52tj 


Albumen  and  mucus,  .         .         .  7.67  0.82 

Extractives, 7/24  O.tiO 

Salts, 9.25  7  Oii 

The  stains  of  this  substance  slightly  stiffen  linen,  etc.  Robin  and  Tar- 
dieu ("Annales  d'Hygiene,"  etc.,  2me  serie,  t.  xiii,  p.  434,  Paris,  1860) 
show  that  feetal  hairs  may  sometimes  be  found  on  clothes  thus  staiued, 
along  with  much  pavement  epithelium,  having  granular  nuclei. 

The  lochia!  discharges,  or  green  waters,  or  cleanings,  are  sure  to  contain 
blood,  and  the  remains  of  decidua,  along  with  vaginal  epithelium.  They 
have  an  odor  "  sui  generis." 

III.  You  may  have  to  report  on  instruments  found  in  the  possession  of 
the  accused,  and  on  drugs,  supposed  to  be  the  means  used  by  the  criminal. 
The  remarks  we  have  made  on  the  means  of  inducing  premature  labor 
will,  we  hope,  aid  you  in  drawing  your  conclusions. 

Illustrative  Cases. 

Case  I. — Hindoo  Female — Abortion  by  Mechanical  Violence.  (Dr.  Shortt, 

loc*  cit.) 

Dr.  Shortt  examined  the  body,  and  found  the  base  (or  fundus)  of  the 
uterus  perforated  in  three  places. 

Case  II. — Durham  Assizes,  1781.     Quoted  by  Beck.     Abortion  produced 
by  Wooden  Skewers. 

Margaret  Tinckler  was  indicted  for  the  murder  of  Janet  Parkinson,  by 
inserting  pieces  of  wood  into  her  womb.  Deceased  took  to  her  bed  on  the 
2d  of  July,  aud  from  that  period  said  she  must  die.  She  died  on  the  23d 
of  the  month.  The  dying  woman  declared  she  was  pregnant  about  five 
or  six  months  by  a  married  man.  She  went  to  the  prisoner,  a  midwife, 
who  took  her  round  the  waist  and  violently  shook  her  five  or  six  times, 
and  tossed  her  up  aud  down,  three  days  before  she  was  delivered.  The 
child  was  born  alive,  but  died  instantly,  on  the  10th  of  July.  There  were 
no  marks  of  violence  on  the  child.  On  opening  the  womb  of  the  mother 
there  were  two  holes,  caused  by  wooden  skewers  ! 
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Case  III. — Feigned  Abortion,     Quoted  by  Dr.  Taylor  {loo,,  cit.,  p.  198). 

A  young  woman,  admitted  into  Guy's  Hospital,  in  1846,  accused  a 
policeman  of  having  first  given  her  drugs,  and  then  of  having  used  instru- 
ments to  procure  abortion.  On  Dr.  Lever's  examining  her,  he  found 
there  was  no  reason  to  suppose  she  had  ever  been  pregnant.  Rather  the 
reverse.     Similar  cases  are  mentioned  by  Casper  (vol.  iii). 

Case  IV. — Abortion  by  Savin.     Case  of  Miss  Burns.     (Murder  by 
Poison.)     See  Beck  (be.  cit.,  pp.  163,  234,  753). 

Charles  Angus,  Esq.,  of  Liverpool,  was  tried  in  September,  1808,  for 
the  murder  by  poison  of  Miss  Burns,  living  in  his  house.  Witnesses 
proved  that  she  had  increased  in  size,  and  shortly  before  death  suffered 
from  severe  pains  for  some  three  days.  However,  the  evidence  on  this 
point  was  contradictory.  On  opening  the  body,  the  uterus  was  found  en- 
larged, and  capable  of  holding  a  quart  of  fluid.  Near  the  fundus  there 
appeared  to  be  the  remains  of  the  placenta,  and  marks  of  its  attachment. 
The  uterine  sinuses  were  large  and  patent.  The  walls  of  the  uterus  were 
half  an  inch  thick.  Four  fingers  easily  passed  the  os  uteri.  The  vagina 
was  somewhat  dilated,  the  labia  livid,  and  blood-stained.  It  appeared 
from  the  evidence  that  oil  of  savin  had  been  administered.  The  prisoner 
was  acquitted,  chiefly  because  the  medical  witnesses  differed.  Dr.  Carson 
attributed  the  symptoms  to  hydatids  of  the  uterus.  After  the  trial  a 
corpus  luteum  was  found  in  one  ovary,  of  the  character  of  those  due  to 
pregnancy.  (See  also  the  "  Edinburgh  Medical  and  Surgical  Journal," 
vol.  v,  p.  220.     Other  references  are  given  by  Beck.) 

Case  V. — (From  Tardieu,  No.  IX.)     Abortion  produced  at  Q\  Months 
by  the  use  of  Rue. 

A  girl,  aged  twenty-five  years,  6^  months  pregnant,  used  a  decoction  of 
rue  internally  and  externally  for  several  days.  She  was  then  suddenly 
taken  with  violent  and  obstinate  vomiting,  feverishness,  somnolence,  stupor, 
vertigo,  choreic  movements,  incoherent  speech,  cold  extremities,  and 
small  and  slow  pulse,  enormous  swelling  of  the  tongue,  and  profuse  sali- 
vation. In  the  evening  of  the  second  day  after  the  onset  of  these  symp- 
toms, labor  pains  set  in,  and  next  day  she  gave  birth  to  twins,  both 
dead.  The  symptoms  were  interrupted  by  the  delivery,  but  returned,  and 
it  was  twenty-five  days  before  she  was  well. 

Case  VI. — (Tardieu,  No.  X.)    Abortion  produced  at  Four  Months — Metro- 
peritonitis— Ergot  of  Rye  found  in  Substance  in  the  Digestive  Canal. 

A  girl,  aged  twenty-four  years,  was  pregnant  four  months.  No  one  had 
suspected  it,  save  herself.  She  leaves  home  one  morning  in  perfect  health, 
consults  a  midwife,  who  takes  her  back  in  great  pain  at  night.  Next  day 
she  dies.  At  the  autopsy  metroperitonitis  was  found,  and  ergot  discovered 
in  the  lower  third  of  the  bowels.  The  uterus  was  found  to  have  been  re- 
cently emptied.  There  had  probably  been  manipulations,  as  well  as  ergot 
used  in  this  case. 

Case  VII. — Abortion  at  Three  Months,  produced  by  the  Uterine  Sound. 

This  is  No.  XVII  of  Tardieu's  cases.  The  midwife  had  introduced  her 
hand  and  an  instrument.     Two  midwives  were  concerned,  one  of  whom 
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confessed.  Milk  was  found  in  the  girl's  breasts.  A  domiciliary  visit  re- 
vealed a  packet  of  dry  herbs  (reputed  abortifacients),  a  stilette,  two  knit- 
ting-needles, and  two  silver  (uterine)  sounds,  one  of  which  was  admitted 
to  have  been  used.  Wormwood,  saffron,  and  mugwort  had  previously 
been  adm  mistered. 

Case  VIII. — Abortion  produced  by  Manipulations  with  a  Knitting-needle — 

Consecutive  Metritis. 

Tardieu's  twenty-sixth  observation.  On  October  3d  Tardieu  was  asked 
to  see  a  female  prisoner,  who  aborted  on  September  1st,  by  the  aid  of  a 
midwife.  The  midwife  had  several  times  used  a  knitting-needle.  Tar- 
dieu still  found  signs  of  delivery,  of  metritis,  but  not  of  any  puncture. 
The  appearances  were,  however,  consistent  with  the  woman's  statement. 

Case  IX. — Abortion  produced  at  4^  Month*,  by  Violent  Means — Perforation 

of  the  Womb — Death. 

This  is  Tardieu's  thirty-seventh    case,  and    is    taken   from    Devergie. 

Marie  S ,  aged  twenty-six,  pregnant  4^  months,  consulted  an  officier  de 

saute  at  10  a.m.,  on  Febuary  24th,  1833,  with  all  the  appearances  of  good 
health.  The  same  day,  at  4  p.m.,  she  took  a  bath,  another  the  next  day, 
at  11  a.m.,  and  towards  2  p.m.  underwent  an  operation.  Thirty  hours 
after  she  died,  on  the  evening  of  the  26th.  At  the  post-mortem,  the  neck 
of  the  womb  was  lacerated  ;  and  in  its  fundus  there  was  an  opening  4  to  5 
centimetres  (If  to  2  inches)  long,  in  which  were  fragments  of  placenta. 
In  the  peritoneum  was  a  vast  quantity  of  blood,  and  signs  of  commenc- 
ing peritonitis. 

Case  X. — Abortion  by  Violent  Means — Wounds  of  the  Uterus  and  Internal 
Iliac  Artery — Fatal  Haemorrhage. 

This  is  Tardieu's  fortieth  case.  Taken  from  Dr.  Raynard,  "  American 
Journal  of  Medical  Sciences,"  1853,  p.  77.  The  deceased,  aged  thirty-six, 
was  six  months  pregnant.  She  went  to  a  quack,  who  operated.  She  died 
in  twelve  hours.  Four  surgeons  made  the  post-mortem.  The  body  was 
bloodless,  the  abdominal  cavity  filled  with  blood,  partly  coagulated.  The 
posterior  wall  of  the  uterus  had  an  opening,  the  size  of  a  common  sound, 
which  extended  into  the  right  internal  iliac  artery,  which  was  perforated 
near  its  origin;  the  opening  in  the  vessel  would  admit  a  goosequill. 
Three  other  punctures  existed  in  the  uterus,  nearly  in  the  same  direction. 
A  probe  introduced  by  the  vagina  easily  followed  their  direction.  None 
of  these  had  penetrated  the  ovum.  The  membranes  were  intact,  and  so 
was  of  course  the  foetus. 

Further  illustrative  eases  will  be  found  in  Beck,  Taylor,  and  Tardieu. 
The  latter  gives  numerous  cases  of  abortion  from  injections  into  the  uterus. 
A  curious  case  (No.  41)  is  that  of  a  woman  introducing  a  needle  into  her 
womb,  and  not  being  able  to  withdraw  it,  it  set  up  an  abscess  in  periueo, 
and  was  discharged  from  this  some  weeks  after.  She  recovered,  which  was 
more  than  she  had  a  right  to  expect. 

In  Case  51,  a  brutal  husband,  to  make  his  wife,  who  was  seven  mouths 
pregnant,  abort,  actually  tore  away  through  a  four-inch  rent  of  the  vagina 
and  uterus,  not  only  part  of  the  uterus,  but  nearly  all  the  woman's  small 
intestines:  The  child  was  found  between  her  legs,  and  had  evidently 
breathed.  In  another  case  (No.  52,  of  Tardieu's),  the  vulva,  perineum, 
vagina,  uterus,  urethra,  and   rectum,  had  all  been  cut  or  dragged  away 
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from  a  young  girl.     A  doctor  and  midwife  were  suspected.     It  appeared, 
however,  probable  that  the  mutilation  was  post-mortem. 

On  Certain  Conditions  which  Simulate  Pregnancy  and  Abortion. 

In  civil  practice,  medical  men  meet  with  numerous  cases  in  which 
married  women  imagine  they  are  pregnant  when  they  are  not  so.  Of 
these  the  commonest  are  those  where  "  the  wish  is  father  to  the  thought," 
in  stout  women,  in  whom  "faeces,  fat,  and  flatus"  give  rise  to  abdominal 
tumor,  and  to  spurious  pains,  somewhat  resembling  those  of  labor.  The 
idea  of  pregnancy  is  one  form  of  monomania.  As,  however,  prisoners  may 
in  order  to  simulate  pregnancy,  voluntarily  excite  movements  of  the  ab- 
dominal muscles,  which  may  simulate  uterine  contractions,  it  is  well  for 
young  practitioners  to  be  ou  their  guard  against  such  a  deception.  Amen- 
orrhcea,  especially  if  the  menses  are  retained  by  an  imperforate  hymen, 
ovarian  dropsy,  ascites,  malignant  tumors,  fibroid  tumors  of  the  uterus, 
phvsometra  and  hydrometra,.  and  uterine  hydatids,  might  all  simulate 
pregnancy,  and  as  many  of  these  set  up  pains  which  are  really  uterine 
contractions,  even  experienced  accoucheurs  have  been  sometimes  deceived 
for  a  time.  Tardieu  gives  a  number  of  cases  in  an  appendix  to  his  work, 
frequently  quoted  above,  on  Abortion  ("Observations  et  Recherches  pour 
servir  a  l'Histoire  Medico-legale  des  Grossesses  fausses  et  simulees").  For 
the  special  diagnosis  of  most  of  these  conditions,  reference  must  be  made  to 
special  works  on  the  subject  of  obstetrics,  and  to  periodical  medical  litera- 
ture, the  "  Obstetrical  Transactions,"  etc.  Rupture  of  an  ovarian  sac 
distended  with  fluid  would  in  many  respects  resemble  recent  delivery,  but 
if  seen  almost  immediately  after,  the  small  size  of  the  uterus  would  dis- 
tinguish the  case.  It  is  seldom  that  the  breasts  sympathize  equally  with 
ovarian  tumors  as  with  pregnancy.  As  regards  hydatids  of  the  uterus, 
which  were  suggested  in  Miss  Burns's  case,  the  authors  have  to  remark 
that  these  are  of  two  kinds  :  in  the  first  or  common  kind,  known  as  the 
hydatidiform  degeneration  of  the  chorion  (see  Paget's  "Lectures  on  Surgical 
Pathology,"  p.  411);  Midler's  "Archiv,"  1860,  H.  v,  p.  417;  Churchill's 
"  Diseases  of  Women,"  p.  281  (5th  edition) ;  and  papers  in  the  "  Obstetri- 
cal Transactions,"  vol.  iii,  p.  177,  vol.  i,  p.  249,  vol.  ii,  pp.  112,  242,  vol. 
vii,  pp.  113,  117,  228,  vol.  ix,  p.  85,  vol.  x,  p.  93)  we  believe  all  obstet- 
ric and  pathological  writers  are  now  agreed  that  these  are  really  degenera- 
tions of  a  cystic  kind  of  foetal  structure  {the  chorion)  and  therefore  means  a 
previous  pregnancy.  There  is,  however,  a  second  kind,  the  true' hydatids 
of  the  uterus,  which  contain  echinococci  or  their  hooklets  (so-called  teeth), 
or  the  beautiful  striated  membranes  belonging  to  such,  and  these  are  really 
a  peculiar  mode  of  development  of  tapeworms.  These  are  excessively 
rare.  The  authors  only  know  of  one  case,  reported  by  Dr.  Grailly  Hewitt, 
"  Obstet.  Trans.,"  vol.  xii,  pp.  135  and  237,  and  of  another  of  hydatids  in 
the  vagina  by  Dr.  Braxton  Hicks.  There  may  be  one  or  two  in  foreign 
medical  literature,  but  they  are  exceedingly  rare.  These  are  quite  inde- 
pendent of  sexual  intercourse  as  regards  the  human  female.  The 
microscope  would  be  the  best  mea^  of  establishing  the  diagnosis. 

Casts  of  the  tderus  and  vagina  are  expelled  by  virgins,  as  well  as  other 
women  suffering  from  dysmenorrhea;  polypi  and  fibrous  humors  may  also 
be  expelled  from  the  virgin  uterus  with  haemorrhage  and  pains  resembling 
labor.  What  are  called  "fleshy  or  carneous  moles"  are,  however,  almost 
invariably  degenerations  of  the  ovum,  aud  contain  evidences  of  foetal 
structure.  You  will,  in  any  doubtful  cases,  save  yourselves  from  making 
serious  mistakes  by  :  (1)  Careful  examination  of  the  history  of  the  case  ; 
(2)  The  abdomen  should  be  carefully  examined,  and  the  shape  of  the 
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tumor  noted,  as  well  as  its  feel,  and  other  physical  signs.  No  garment 
should  cover  the  abdomen  in  any  case  of  difficulty.  Had  this  rule  been 
observed,  the  chastity  of  Lady  Flora  Hastings  had  not  been  impugned  ; 
(3)  All  the  circ.ii  in  stances  of  the  case  should  be  noted  and  duly  estimated 
— the  age,  general  appearance,  appearances  of  breasts,  abdominal  and 
uterine  symptoms,  particularly  the  size  and  dimensions  of  the  uterus,  the 
state  of  the  pulse,  nature  of  the  discharges,  condition  of  the  vagina,  and 
external  genitals,  etc.  A  knowledge  of  your  profession,  careful  examina- 
tion, and  strict  regard  to  truth  will  generally  lead  you  right.  In  a 
doubtful  case,  if  pregnancy  be  pleaded,  report  the  doubt,  and  ask  for 
extension  of  time. 

In  cases  of  supposed  delivery,  if  really  doubtful,  it  would  seem  right  to 
give  the  accused  the  benefit  of  the  doubt.  Do  not  assume  more  than  you 
know.     Keep  facts  and  opinions  separate. 

Proofs  of  Live  Birth  in  relation  to  Child-Murder  and  Heirship. 

Before  considering  the  subject  of  child-murder,  it  is  necessary  to  make 
some  preliminary  explanations  in  regard  to  the  changes  in  circulation  and 
respiration  which  take  place  at  birth  or  soon  after,  and  to  mention  the 
principal  differences  between  the  foetus  in  utero  and  the  child  who  has  freely 
respired,  and  is  severed  from  its  mother. 

Preliminary  Remarks  on  Circulation  and  Respiration. 

You  will  remember  that  the  thorax  or  chest  is  chiefly  occupied  with  the 
heart  and  lungs.  Fig.  99  shows  the  relation  of  these  to  one  another,  to 
the  windpipe,  and  to  the  large  bloodvessels.  17  is  the  windpipe  or  trachea, 
dividing  into  18  and  19,  the  right  and  left  bronchus,  almost  concealed  by 


the  bloodvessels.  1  is  the  right  ventricle  of  the  heart,  giving  off  5,  the 
pulmonary  artery,  dividing  into  6  and  7,  the  right  and  left  pulmonary 
arteries;  9  is  the  aorta,  showing  the  first  and  second  portions  of  its  arch  ; 
13  and  15  are  the  right  and  left  carotid  arteries;  11  is  the  innominate 
artery;  12  and  14  the  innominate  veins  of  right  and  left  side;  16  the 
bronchial  veins;  10  the  superior  vena  cava;  the  internal  jugular  veins 
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are  seen  by  the  side  of  the  carotid  arteries;  20,  20, are  right  and  left  pul- 
monary veins;  21,  22,  23,  the  lobes  of  the  right  lung;  24  and  25,  those  of 
the  left  luug.  The  relations  of  these  parts  to  each  other  are  shown  by  the 
following  section  of  the  thorax  (Fig.  100).     The  letters  refer  as  follows  : 


Fig.  100. 


V  is  a  dorsal  vertebra,  inclosing  a  section  of  the  spinal  cord  ;  R  V  is  the 
right  ventricle  of  the  heart ;  R  A,  its  right  auricle;  P  A,  the  pulmonary 
artery ;  A,  the  aorta ;  C,  the  vena  cava  superior.  1  is  the  anterior  medi- 
astinum ;  2  and  3,  the  triangularis  sterni  muscles  and  internal  mammary 


Fig.  101. 


vessels;  4  and  5,  the  phrenic  nerves;  6,  pneumogastric  nerves;  7,  the 
oesophagus ;  8,  vena  azygos  major  ;  9,  descending  aorta,  thoracic  duct  close 
to  it ;  10,  sympathetic  nerves. 

The  heart  of  an  adult,  and  of  a  child  who  has  breathed  for  some  time 
separate  from  the  mother,  consists  of  four  chambers,  all  separate  from  each 
other — or,  to  speak   more  properly,  of  two  hearts — a  right  or  pulmonary 
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heart,  consisting  of  two  chambers,  the  right  auricle  or  upper  chamber,  into 
which  enter  the  superior  and  inferior  vena  cava,  returning  the  blood  from 
the  head  and  upper  extremities,  and  from  the  trunk  and  lower  extremities 
respectively,  which  opens  by  means  of  the  tricuspid  valve,  T,  in  Fig.  101, 
into  the  right  ventricle,  or  lower  chamber,  from  which  the  blood  is  pumped 
by  the  pulmonary  artery  all  over  the  lungs.     The  opening  of  this,  P,  is  also 

guarded  by  three  semilunar  or  sigmoid 
valves.  •  The  blood  returning  from  the 
lungs  flow's  into  the  left  auricle,  or  upper 
chamber  of  the  left  or  systemic  heart, 
through  the  pulmonary  veins  (the  open- 
ing is  sometimes  single,  sometimes 
double);  from  thence  it  flows  through 
M,  the  mitral  or  bicuspid  orifice,  into 
the  left  ventricle  or  lower  chamber  of 
the  left  heart,  which  pumps  it  by  means 
of  the  aorta  all  over  the  body  (except 
the  lungs).  The  orifice  of  the  aorta  is 
guarded  by  a  triple  valve  i  A),  called 
aortic,  sigmoid,  or  semilunar  valves. 
All  these  valves  are  nearly  on  the  same 
level,  as  seen  in  Fig.  101.  (Unfortu- 
nately this  figure  is  reversed  as  to  right 
and  left.) 

The  course  of  the  blood  in  the  adult 
and  independent  child  is  therefore  as 
follows : 

Left  ventricle  to  aorta,  aorta  to 
head  and  neck,  and  upper  extremities 
(this  blood  returns  by  vena  cava  superior 
to  right  auricle),  and  trunk  and  lower 
extremities,  and,  in  fact,  all  over  body 
except  lungs.  The  blood  from  the  lower 
extremities  and  trunk  returns  by  meaus 
of  the  vena  cava  inferior  to  the  right 
auricle  where  it  meets  the  blood  from 
upper  extremities  and  head,  etc.,  re- 
turned by  vena  cava  supt  rior.  Blood 
goes  from  right  auricle,  through  tricuspid  valve,  to  right  ventri- 
cle, aud  is  thence  pumped  through  pulmonary  artery  into  the  (right  and 
left)  lungs.  From  these  it  returns  (when  aerated)  through  the  pulmonary 
veins  into  the  left  AURiCLE.and  passes,  by  means  of  the  mitral  valve,  into 
the  left  ventricle,  where  we  first  met  with  it.  There  are  some  pecu- 
liarities in  the  cerebral,  pulmonary,  renal,  hepatic,  and  intestinal  circula- 
tions, and  in  that  of  the  heart  itself,  for  which  we  must  refer  to  special  works 
on  physiology  (Dr.  Carpenter's,  Kirke's,  Huxley's,  Bennett's,  Dalton's,  and 
other  more  recent  works).  These  do  not,  however,  affect  the  general  course 
of  what  is  called  the  adult  circulation.  The  only  peculiarities  we  need 
mention  are,  that — 


V  If 


Venous  or  deoxygenated  blood  is  met  with  in  the  pulmonary  arteries,  and 
arterial  or  oxygenated  blood  in  the  pulmonary  veins.  There  is,  however, 
no  mixture  of  these  two  kinds  of  blood.  In  the  foetal  circulation  and 
foetal  heart  this  admixture,  however,  does  take  place,  and  the  general 
course  of  this  circulation  will  be  best  understood  by  a  careful  reference  to 
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Fig.  103. 


the  accompanying  figures:  Fig.  102  is  a  diagram  of  the  foetal  circulation. 
1  is  the  funis,  made  up  of  the  umbilical  vein  and  the  umbilical  or  hypogastric 
arteries  (19),  2  is  the  placenta,  3  the  hepatic  vein,  giving  off  4,  4,  hepatic 
branches,  right  and  left  (sometimes  there  are  three  or  more),  5  is  the  ductus 
venoms,  6'  the  vena  cava  inferior,  7  the  portal  vein,  8  is  the  eight  auricle, 

9    the   LEFT   AURICLE,  10  the    LEFT  VENTRICLE,  15  the  RIGHT  VENTRICLE, 

16  the  pulmonary  artery,  17  the  ductus  arteriosus,  18  the  aorta,  descending 
portion,  11  the  arch  of  the  aorta,  12  the  carotids,  13  the  brachial  arteries 
and  veins,  20  iliacs  and  femoral  arteries  and  veins,  14  is  the  vena  cava  superior. 

Whilst  the  foetus  is  in  utero  there  is  a 
communication  between  the  right  and  left 
auricles,  by  means  of  the  foramen  ovale  (of 
which  the  fossa  ovalis  is  the  remains  in  the 
adult  heart),  so  that  the  fatal  heart  is  really 
a  three-chambered  heart.  Fig.  103  shows 
A,  the  right  auricle  laid  open  ;  a  is  the 
appendix  of  the  auricle;  b  the  interauric- 
ular  wall  or  septum  between  the  right 
and  left  auricles;  B  is  the  outside  of  the 
right  ventricle.  1  is  the  superior  vena 
cava,  2  the  inferior  vena  cava,  3  the  right 
pulmonary  veins,  4  the  pulmonary  ar- 
tery, 5  the  right  and  6  the  left  pulmonary 
artery,  7  the  ductus  arteriosus,  8  the  aorta, 
c  is  the  foramen  ovale,  partly  closed  by  the 
valve  d,  e  the  opening  into  the  right  ventricle  (tricuspid  valve), /opening 
of  superior  vena  cava  into  right  auricle,  g  opening  of  inferior  vena  cava 
into  lower  part  of  same  auricle.  (Fig.  282  of  Dalton's  Physiology,  p.  701, 
shows  the  relations  of  these  parts  extremely  well.)  We  shall  now  give  the 
fatal  circulation  in  the  same  manner  in  which  we  gave  the  adult,  only  in- 
stead of  starting  from  the  heart,  we  start  this  time  from  the  placenta,  or 
afterbirth,  when  the  blood  has  been  purified  by  admixture  (osmosis,  or 
passage  through  membrane)  with  the  mother's  arterial  blood.  It  is  thus 
seen  that  the  placenta  corresponds  to  the  lungs  of  the  mature  foetus  (its 
real  lungs  being  as  yet  only  very  slightly  expanded  or  developed),  just  as 
the  allantois  and  chorion  did  at  earlier  periods  of  foetal  life.  In  the  fol- 
lowing description  of  the 

Foztal  Circulation, 

the  numerals  refer  to  Fig.  102,  unless  where  otherwise  stated. 

The  purified  or  aerated  blood  horn  placenta,  or  afterbirth,  goes  through 
the  umbilical  vein,  which  forms  a  part  of  the  funis  or  umbilical  cord,  passes 
in  at  the  navel,  and  shortly  divides,  one  part  going  through  the  liver,  right 
and  left,  the  other  part  going  through  the  ductus  venosus  (5)  into  the  vena 
cava  inferior  (6),  which  conveys  it  to  the  right  auricle  of  the  heart  (8). 
It  does  not  stop  here,  but  nearly  the  whole  of  it  is  directed  through  the 
foramen  ovale  (c  in  Fig.  103)  into  the  left  auricle.  There  it  meets  a 
small  quantity  of  blood  returning  from  the  lungs,  and  mixing  with  this, 
passes  on  through  the  mitral  valve  (M  in  Fig.  101)  into  the  left  ventri- 
cle of  the  heart.  This  pumps  it  through  the  aorta,  and  the  chief  part 
of  this  stream  goes  at  once  to  the  head,  neck,  and  upper  extremities 
of  the  foetus  [hence,  as  they  get  the  best  part  of  the  best  blood,  they  are 
more  highly  developed  than  some  other  parts  of  the  foetus — as  it  says  in 
the  song : 

"  Little  Tom  Noddy, 
All  head  and  no  body!"] 


676  FC3TAL    CIRCULATION. 

The  blood  from  the  head  and  upper  extremities  returns  by  means  of 
the  superior  vena  cava  to  the  right  auricle.  This  blood,  however,  does 
not  pass,  like  that  coming  from  the  placenta,  through  the  foramen  ovale, 
but  goes  straight  on  into  the  right  ventricle  of  the  heart,  through  the 
tricuspid  valve  (T  in  Fig.  101 ).  The  right  ventricle  pumps  it  by  means 
of  the  pulmonary  artery  towards  the  lungs,  but  they  can  take  only  a 
small  part  of  it — that  small  part  we  have  already  followed  in  its  course — 
the  greater  part  goes  through  the  ductus  arteriosus  (7  in  Fig.  103),  [known 
on  the  Continent  as  the  ductus  Botalli,  from  the  name  of  its  discoverer] 
into  the  aorta,  and  from  this  it  descends,  along  with  a  portion  of  the  blood 
from  the  left  ventricle  (which  has  not  gone  to  the  head,  etc.),  to  the  trunk 
and  lower  extremities.  Arrived  at  a  spot  a  little  below  the  bladder,  a 
portion  of  it  returns  by  the  hypogastric  or  umbilical  arteries,  to  the  funis, 
and  on  to  the  placenta,  bringing  back  impure  blood  to  the  placenta,  which 
returns  it  again  by  means  of  the  umbilical  vein  (whence  we  started ).  Part 
of  the  blood  goes  on,  however,  to  the  lower  extremities,  and  when  it  has 
reached  the^  feet,  turns  back  again,  and  is  finally  returned  by  the  vena  cava 
inferior,  where  it  meets  the  pure  blood  coming  from  the  placenta  through 
the  ductus  venosus.  It  will  thus  be  seen  that  the  fbecal  circulation  presents 
the  following  peculiarities : 

1st.  Part  of  the  blood  from  the  placenta  is  delayed  in  the  liver,  instead 
of  reaching  the  vena  cava  at  once.  Hence  the  liver  is  an  important  struc- 
ture in  the  foetus,  and,  as  might  be  supposed,  is  of  large  size  compara- 
tively. Ultimately,  however,  this  blood  goes  also  into  the  vena  cava 
(inferior),  and  reaches  the  heart  like  the  other. 

2d.  The  umbilical  vein  and  ductus  venosus  and  ductus  arteriosus  (or 
ductus  Botalli),  are  all  peculiar  to  the  foetus — the  two  former  con- 
stituting the  round  ligament  and  fibrous  cord  of  the  fissure  of  the 
ductus  venosus  of  the  liver,  and  the  latter  an  obsolete  fibrous  cord  be- 
tween the  aorta  and  pulmonary  artery  in  the  fully  developed  child  and 
adult. 

3d.  The  foramen  ovale  is  also  peculiarly  a  foetal  structure,  being 
closed  by  a  membrane  at  or  some  time  after  birth.  [Fossa  ovalis  of  adult 
heart.] 

4th.  The  umbilical  or  hypogastric  arteries  are  also  foetal  structures,  con- 
stituting the  superior  vesical  arteries,  and  anterior  true  ligaments  of  the  blad- 
der, in  after  life. 

5th.  The  Eustachian  valve,  which  is  far  more  evident  in  the  foetal  than 
in  the  adult  heart,  serves  to  guide  the  blood  from  the  inferior  vena  cava 
through  the  foramen  ovale  into  the  left  auricle. 

6th.  We  need  scarcely  remind  you  that  the  placenta,  or  afterbirth, 
and  the  funis  or  cord  are  dispensed  with  as  soon  as  the  infant  has  breathed 
properly. 

On  the  Legal  Meaning  of  Live  Birth. 

There  can  be  no  doubt  that  in  order  to  acquire  civil  rights,  such  as 
accession  to  property,  an  infant  must  be  completely  born — that  is,  its  body 
and  all  its  parts  must  be  completely  in  the  world,  or  external  to  the 
mother.  The  infant  must  also  manifest  some  signs  of  life,  if  it  is  to  be 
regarded  as  born  alive.  The  same  entire  extrusion  is  demanded  in  order 
that  a  conviction  for  infanticide  may  be  obtained.  It  is  not  necessary 
that  it  should  be  completely  separated  from  the  mother,  or  that  the  pla- 
centa or  afterbirth  should  be  separated.  Very  slight  movements  of  a 
child,  such  as  the  twitching  of  the  muscles  of  the  lips  or  of  one  leg,  are 
held  to  be  evidences  of  life  sufficient  at  least  for  civil  rights.     It  is  not 
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necessary  for  the  child  to  cry,  though  Blackstone  ("  Comment.,"  vol.  ii, 
ch.  8,  p.  127)  says:  "Crying,  indeed,  is  the  strongest  evidence,  but  it  is 
not  the  only  evidence."  Coke  says :  "  If  it  be  born  alive,  it  is  sufficient, 
though  it  be  not  heard  to  cry,  for  peradventure  it  may  be  born  dumb." 
The  same  legal  authority  describes  "  motion,  stirring  and  the  like,"  as 
proofs  of  live  birth.  The  Scotch  law  demands  proof  of  crying  for  estab- 
lishing the  husband's  right  of  curtesy  or  life-rent  in  his  wife's  estate, 
which  appears  in  that  country  to  depend  upon  there  having  been  a  child 
of  the  marriage  born  alive  (see  Taylor,  vol.  ii,  p.  209).  The  case  of  Dobie 
v.  Richardson  (Court  of  Session,  1765)  is  one  in  point.  Dobie's  wife  gave 
birth  to  a  child  nine  months  after  marriage,  which  breathed,  raised  one 
eyelid,  and  died  in  convulsions  about  half  an  hour  after  birth,  but  was 
never  heard  to  cry.  The  mother  died  in  childbed,  and  the  question  was 
whether  the  jus  mariti  was  not  lost  by  the  death  of  the  wife  within  the 
year,  without  a  child  having  been  born  of  the  marriage  which  had  been 
heard  to  cry.  This  was  answered  in  the  affirmative,  and  it  was  held  that 
the  husband  was  not  entitled  to  any  part  of  the  deceased  wife's  effects 
(Beck,  loc.  cit.,  5th  edition,  p.  195)  ;  see  also  the  case  of  Blackie  (Court  of 
Session,  1833),  quoted  by  Taylor.  The  case  of  Fish  v.  Palmer  (Court  of 
Exchequer,  1806),  mentioned  by  Beck,  Taylor,  and  others,  is  sufficient  to 
prove  the  practice  of  the  English  courts,  for  this  question  is  not  settled 
by  statute,  but  by  precedents.  The  wife  of  the  plaintiff,  Fish,  had  landed 
estates  in  her  own  right.  She  died  in  1796,  after  having  given  birth  to  a 
child  which  was  supposed,  at  the  time,  to  have  been  born  dead,  and  as  it 
was  said  she  had  not  had  a  living  child  during  the  marriage,  these  estates 
were  claimed  and  taken  by  the  defendant,  Palmer,  her  heir-at-law,  the 
husbaud  surrendering  his  rights  under  the  circumstance.  Many  years 
after,  he  received  information  from  women  present  at  the  birth,  which  led 
him  to  believe  that  the  child  had  not  been  born  dead,  and  that  the  estate 
had,  therefore,  been  surrendered  to  the  defendant  under  a  mistake.  The 
action  was  brought  in  1806,  ten  years  after  the  death  of  the  wife.  Dr. 
Lyon,  the  accoucheur,  was  also  dead,  but  it  was  proved  that  he  had  de- 
clared the  child  to  be  alive  an  hour  before  it  was  born,  and  at  its  birth  had 
ordered  a  warm  bath,  and  given  the  child  to  the  nurse  to  put  in  the  bath. 
The  child  neither  cried  nor  moved  its  limbs,  but  the  women  swore  that 
when  placed  in  the  bath  there  twice  appeared  a  twitching  or  tremulous  mo- 
tion of  the  lips.  They  informed  Dr.  Lyon  of  this,  and  he  ordered  them  to 
blow  into  its  throat.  It  did  not  show  any  further  signs  of  life.  The 
medical  experts,  however,  differed.  Drs.  Babington  and  Haighton  ad- 
mitted the  twitching  as  a  sign  of  life;  Dr.  Denman  looked  on  it  as  only 
the  remains  of  uterine  life.  The  court,  however,  decided  that  the  child 
was  born  living,  and  the  plaintiff  thus  recovered  an  estate  which  he  had 
lost  for  ten  years. 

Some  of  the  deepest  questions  of  physiology,  and  perhaps  we  might  say 
psychology  also,  arise  in  regard  to  the  question,  "  What  really  constitutes 
life,  and  especially  the  independent  life  of  the  child  newly  born,  or  in  the 
act  of  being  born?"  Our  own  feeling  is,  that  the  practice  of  the  English 
courts  is  a  sensible  one,  in  refusing  to  entertain  these  recondite  questions, 
and  in  deciding  that  movements  are  a  sign  of  life.  On  the  other  hand,  we 
think  the  law  which  requires  that  a  child  should  be  entirely  separate  from 
the  mother  before  being  considered  born,,  is  a  direct  encouragement  to 
child-murder.  There  seems,  however,  no  doubt  that  this  is  the  law  as  in- 
terpreted by  our  judges.  In  the  case  of  Bex  v.  Poihlton  [Chitty,  "  Med.  Jur.," 
412],  the  medical  evidence  showed  that  the  child  had  breathed,  but  as  the 
medical  witnesses,  very  properly,  would  not  swear  that  it  was  wholly  born 
alive,  the  judge  held  their  evidence  to  be  insufficient  to  convict  the  prisoner. 
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Baron  Gurney,  in  Rex  v.  Simpson,  at  Winchester,  in  March,  1835,  stopped 
the  ease  a?  soon  as  the  medical  witness  stated  that  the  lungs  might  have  been 
inflated  during  the  birth.*  In  spite,  however,  of  what  has  been  said  about 
crying,  this  act  alone  is  not  necessarily  a  proof  of  live  birth  in  the  legal 
sense,  since  a  child  may  cry  in  utero  if  air  can  get  in  [yagitus  iiterinus], 
which  can  only  happen  after  the  rupture  of  the  membranes — whilst  chil- 
dren often  cry  when  only  partially  born.  In  the  case  of  Brock  v.  Kelly, 
heard  before  Vice-Chancellor  Stuart,  in  April,  1861, puhation  in  the  cord 
or  funis  was  justly  held  to  be  a  sign  of  life — since  the  pulsation  would  be 
in  the  umbilical  or  hypogastric  arteries,  due  to  the  action  of  the  child's 
heart  [see  Foetal  Circulation].  The  opinion  of  the  accoucheur,  Dr.  Free- 
man, was  supported  by  Dr.  Tyler  Smith.  Drs.  Lee  and  Ramsbotham  gave 
it  as  their  opinion  that  there  was  no  proof  of  breathing  having  taken  place, 
and  that  nothing  less  than  breathing  could  establish  the  fact  of  live  birth. 
But  we  hold  that  these  distinguished  accoucheurs  were  not  only  legally 
wrong,  which  is  certain,  but  also  physiologically  so,  since,  as  Dr.  Taylor  re- 
marks, contractility  of  the  heart  muscles  is  quite  as  good  a  proof  of  life  as 
contractility  of  the  intercostal  muscles  or  diaphragm.  The  Vice-Chancel- 
lor took  this  view  of  the  case,  and  decided  that  proof  of  breathing  was  not 
necessary,  and  held  that  there  was  sufficient  legal  evidence  of  life  after 
the  birth  in  the  pulsation  observed  by  the  accoucheur. 

Tenancy  by  Curtesy. 

We  have  incidentally  alluded  to  this  in  the  preceding  paragraph.  If  a 
married  woman  possessed  of  estate  die,  the  estate  passes  from  her  husband 
to  her  heirs-at-law,  unless  there  has  been  a  child  born  alive  or  living,  of 
the  marriage,  in  which  case  the  husband  acquires  a  life  interest  in  the  prop- 
erty. Blackstone's  "Com.,"  vol.  2,  p.  426,  explains  that  the  term  means 
a  tenant  by  the  courts  of  England.  Dr.  Taylor  sums  up  the  legal  condi- 
tions of  this  tenancy  as  follows:  (1)  The  child  must  be  born  alive — on 
this  point  we  have  already  dwelt.  In  the  case  of  Llewellyn  v.  Gardiner 
(Stafford  Lent  Assizes,  1854)  and  Gardiner  v.  Llewellyn  (Stafford  Summer 
Assizes,  1856),  it  was  sworn  by  the  plaintiff  and  his  sister  that  a  prema- 
turely born  child  cried  twice.  There  was,  however,  no  medical  evidence, 
and  the  jury  disbelieved  these  interested  witnesses,  as  their  evidence  was 
quite  unsupported  by  the  other  facts  of  the  case.  Iu  the  second  action  a 
medical  wituess  deposed  that  a  child  born  at  the  fifth  month  could  neither 
breathe  nor  cry!  On  commenting  on  this  ignorant  assumption,  Dr.  Taylor 
remarks  that  one  of  the  greatest  difficulties  lawyers  have  in  getting  at 
medical  truth  is  the  tendeucy  of  medical  witnesses  to  act  upon  a  foregone 
conclusion  and  to  "fix"  all  natural  events  by  an  exclusive  reference  to 
their  individual  experience.  (2)  The  child  must,  it  would  appear,  be  born 
whilst  the  mother  is  living.  Lord  Coke  and  most  legal  authorities  quote 
a  case  decided  agaiust  the  husband  about  three  centuries  ago,  because  the 

*  Dr.  Taylor  has  discussed  this  subject  with  great  clearness  and  at  considerable 
length.  Whilst  referring  to  him  for  the  details,  we  think  the  references  given  de- 
serve quotation.  See  Matthew's  "  Digest.  Sup.,"  25;  Archbold's  "Grim.  Plead- 
ing," 367;  the  case  of  Rex  v.  Brain;  Rex  v.  Sellis  [Norfolk  Spring  Circuit,  1837, 
before  Justice  Coltman]  ;  Charge  of  Baron  Parke  to  Grand  Jury  at  Herts  Lent 
Assizes,  1841  (see  "Guy's  Hosp.  Reports"  for  1842).  In  Reg.  v.  Christopher, 
Dorset  Lent  Assizes,  1845,  Earle,  C.  J.,  drew  a  distinction  between  medical  (phy- 
siological) and  legal  life.  "In  law  the  birth  of  the  child  must  be  complete," 
"  Prov.  Medical  Journal,"  April  "23,  1845;  Reg.  v.  Stevens,  Baron  Alderson,  Mid- 
land Circuit,  1853.  In  Reg.  v.  Taylor  (Hereford  Summer  Assizes,  18B3),  the  child 
was  heard  to  cry  before  being  fully  born.  The  prisoner  was  acquitted.  See  also 
Beck,  and  Dr.  Guy's  well-known  work  on  the  same  subject. 
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child  was  extracted  by  the  Caesarian  operation,  in  other  words,  by  cutting 
into  the  uterus,  through  the  abdomen,  after  the  mother  was  dead.  It  is  pos- 
sible that,  now  this  operation  is  more  common  in  England  than  it  once 
was,  this  decision  might  be  reversed,  were  such  a  case  brought  before  our 
courts;  the  more  so  as  it  has  been  decided  that  a  child  thus  born  is  legit- 
imate, although  death  dissolves  the  marriage!  If  craniotomy  were  done 
without  destroying  the  base  of  the  brain  and  upper  part  of  the  spinal  cord, 
particularly  the  medulla  oblongata,  the  child  might  move  its  limbs,  or  even 
cry  after  it  was  born  mutilated.  No  such  case  has,  however,  been  tried  by  the 
courts.  ["Guy's  Hospital  Reports,"  1860,  p.  477,  coutain  a  case  reported 
by  Dr.  Hicks,  which  shows  that  this  does  sometimes  occur.]  (3)  The  child 
must  be  born  capable  of  inheriting.  See  "  Monsters  and  Hermaphrodism," 
pp.  589  to  596. 

General  Sketch  of  the  Changes  in  the  Child  'produced  by  its  Birth  and 
Independent  Life. 

I.  We  will  begin  with  the  changes  in  the  funis  or  umbilical  cord,  as  these 
are  the  most  evident.  The  time  at  which  pulsation  in  the  cord  ceases  is 
very  variable.  In  general  the  pulsation  stops  in  a  few  seconds  or  minutes, 
even  when  the  cord  is  not  tied.  The  obliteration  of  the  hypogastric 
arteries  and  umbilical  vein  is,  according  to  Billard,  effected  by  concentric 
or  internal  thickening.  It  is  usual  in  England  and  other  civilized  coun- 
tries to  tie  the  funis  or  umbilical  cord,  and  then  to  cut  it.  To  meet  the 
case  of  twins,  and  also  for  purposes  of  cleanliness,  it  is  usual  to  put  two 
ligatures  on  the  cord,  and  to  cut  between  them.  From  21  to  3  or  4  inches 
from  the  abdomen  is  the  spot  usually  selected  for  the  ligature,  and  the  cut 
is  made  a  little  way  off  this.  If  cut  close  to  the  ligature,  it  might  slip,  and 
haemorrhage  occur.  It  is  usual  to  have  a  ligature  composed  of  several 
threads.  It  should  be  firmly  tied  and  examined  before  the  accoucheur 
leaves  the  house,  to  see  that  there  is  no  bleeding.  The  portion  of  funis  or 
cord  left  attached  to  the  body  of  the  child  is  also  generally  wrapped  in 
charred  rag.  In  some  cases  of  suspended  animation  it  is  proper  to  wait  a 
little  while,  or  even  to  cut  the  cord,  and  allow  a  few  drops  of  blood  to  es- 
cape before  applying  the  ligature.  But  salutary  as  this  h hemorrhage  may 
be,  it  must  be  carefully  watched,  as  any  considerable  excess  would  be  fatal. 
The  authors  have  known  cases  of  convulsions,  and  others  of  death,  due  to 
oozing  of  blood  from  cords  improperly  tied  by  midwives.  In  from  three 
to  five  days,  as  a  rule,  but  sometimes  rather  more  slowly  [two  to  fifteen 
days  "Churchill"],  the  cord  separates  from  the  body,  with  or  without 
cicatrization  of  the  navel.  But  the  cord  begins  to  shrivel  and  wither  in 
from  twelve  to  twenty-four  hours.  The  separation  takes  place  close  to  the 
body — not  where  tied — by  sloughing;  the  skin  connected  with  the  dead 
part  of  the  funis  or  cord  has  a  red  line  of  capillary  congestion,  or  line  of 
demarcation.  The  arteries  of  the  funis  begin  to  contract  in  twenty-four 
hours,  at  the  umbilical  end  first ;  in  two  days  this  has  extended  to  nearly 
their  whole  length;  whilst  at  the  end  of  the  third  day  the  contraction 
reaches  nearly  to  their  termination  in  the  iliacs  (Guy  and  Billard).  The 
changes  in  the  veins  are  not  so  rapid.  Dr.  Churchill  has  treated  the  sub- 
ject of  haemorrhage  from  the  funis  at  some  length  in  his  "Theory  and  Prac- 
tice of  Midwifery,"  p.  217,  etc.  He  states  that  these  cases  are  generally 
accompanied  by  jaundice. 

M.  P.  Lorain  has  shown  (in  his  Thesis  "  De  la  Fievre  puerperale  chez 
la  Femme,  le  Foetus  et  le  Nouveau-ne")  that  the  drying  of  the  cord  men- 
tioned above  is  greatly  due  to  the  fact  of  its  being  wrapped  up  and  kept 
at  a  temperature  of  about  98  degrees  F.,  and  the  reason  that  the  cord  does 
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not  dry  much  in  infants  born  dead  is  that  the  bodies  are  cold,  and  are  kept 
so.  This  is  no  doubt  partly  true,  for  the  condition  of  the  cord  vvil  be  found 
to  vary  according  to  the  amount  of  heat  and  moisture  in  the  air,  and  the 
conditions  under  which  the  bodies  have  been  preserved.  Hence  the  seasons 
of  the  year  will  make  a  difference.  This  will  not,  however,  deceive  those 
who  have  studied  the  subject  practically.  Tardieu  gives  a  case  in  which 
an  infant,  who  only  lived  a  few  seconds,  was  placed  near  a  stove;  the 
greater  part  of  the  cord  was  dried,  as  if  the  child  had  lived,  but  the  part 
near  the  middle  (it  had  been  left  almost  entire)  had  been  kept  moist  by 
contact  with  the  body.  With  regard  to  the  period  at  which  the  cord  falls 
off,  Tardieu  Hoc.  cit.)  gives  the  following  from  M.  Bouchaud  and  Mdme. 
Alliot,  from  the  Paris  Maternite; 

The  cord  fell  off  on  the 


2d  day  in    5  cases. 

7th  d 

ty  in  9  cases. 

3d     "         22    " 

8th 

3    " 

4th    "         36    " 

9th 

it        2     " 

5th    "         47     " 

10th 

2     " 

tith    "          31     " 

These  figures  agree  with  Casper's  observations. 

It  would  appear  that  in  vigorous,  large,  and  well-formed  infants,  the 
separation  of  the  funis  occurs  more  rapidly  than  in  those  who  are  feeble, 
small,  and  immature. 

II.  Changes  in  the  heart,  ductus  arteriosus,  a,nd  ductus  venosus,  and  in  the 
general  course  of  the  circulation —  Closure  of  the  foramen  ovale.  The  moment 
breathing  is  fully  established,  a  greatly  increased  quantity  of  blood  goes 
to  the  lungs.  The  course  of  the  circulation  at  once  begins  to  resemble 
that  of  the  adult,  being  now  double — i.  e.,  pulmonic  and  systemic  (see  p. 

674),  and  this  resemblance  becomes  closer 
day  by  day  until  perfect  identity  in  the 
course  of  the  circulation  is  established. 
Fig.  104,  from  Dr.  Taylor,  shows  the 
closure  of  the  foramen  ovale,  advanced  so  far 
that  only  a  very  minute  aperture  is  left  at 
the  upper  part.  Here  d  shows  the  mem- 
brane, almost  closing  the  foramen  or  open- 
ing e  between  the  right  and  left  auricles  ; 
/,  opening  of  superior  vena  cava;  g,  open- 
ing of  the  inferior  ditto;  1  is  the  superior 
vena  cava;  2,  the  inferior  vena  cava;  3, 
3,  the  right  pulmonary  veins;  4,  trunk  of 
the  pulmonary  artery,  with  its  two  branches; 
5,  the  right,  and  6,  the  left  pulmonary 
artery;  7  is  the  ductus  arteriosus;  8,  the 
aorta.  At  very  early  periods  of  foetal  life  no  membrane  or  valve  is  seen, 
but  about  the  12th  week  it  begins  to  appear.  As  a  general  rule  the  closure 
of  the  foramen  ovale  by  this  membrane  has  advanced  so  far  in  mature 
children  as  to  be  nearly  closed  at  birth,  and  completely  so  soon  after. 
Like  Dr.  Taylor  and  all  the  practical  writers  on  this  subject,  the  authors 
have  met  with  numerous  exceptions.  It  is  sometimes  never  closed,  con- 
stituting one  form  of  the  disease  called  cyanosis.  Some  children  do  not 
get  it  closed  till  about  their  second  year.     When  patent  there  is  generally 
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a  blowing  murmur  a  little  before  and  with  the  systole.  According  to 
Billard,  the  closure  generally  takes  place  between  the  second  and  third 
days.  Cases  of  its  closure  before  birth  have  been  known.  It  therefore 
possesses  by  itself  but  little  medico-legal  value,  but,  taken  along  with  other 
signs,  would  greatly  strengthen  the  probability  of  live  birth,  and  of  life 
after  birth. 

As  regards  the  ductus  arteriosus,  or  communication  between  the  aorta 
and  pulmonary  artery,  the  facts  seem  to  be  as  follows:  This  vessel  or 
duct,  which  is  about  half  an  inch  long,  begins  to  close  as  soon  as  respira- 
tion is  fairly  established.  It  begins  to  close  first  at  the  aortic  end,  and, 
according  to  Bernt,  of  Vienna,  assumes,  if  the  child  has  breathed  only  a 
few  seconds,  from  this  contraction,  a  funnel  or  conelike  shape,  with  the 
broad  end  nearest  the  pulmonary  artery.  If,  he  says,  it  has  lived  for  a 
few  hours,  or  a  whole  day,  it  is  again  cylindrical,  but  shortened  and 
narrowed.  If  the  child  has  lived  several  days,  or  a  whole  week,  the  duct 
becomes  narrowed  to  the  diameter  of  a  few  lines — say  a  crowquill — whilst 
the  two  branches  of  the  pulmonary  artery  equal  in  size  a  goosequill.  If 
the  child  has  lived  longer  still,  several  weeks,  or  perhaps  months,  the  duct 
is  found  perfect^  closed,  impervious  and  cordlike.  Dr.  Norman  Cheevers 
shows  that  this  ductus  arteriosus  may  be  closed  before  birth,  or  may  remain 
pervious  in  some  cases  a  long  while,  even  to  adult  life,  of  which  the  authors 
have  seen  instances,  constituting  one  form  of  cyanosis.  The  case  of  Frith 
(Ayr.  Circ.  Court  of  Justiciary,  Oct.  1846),  quoted  by  Taylor,  p.  369,  loc. 
cit.,  is  of  great  importance,  as  the  duct  was  found  perfectly  closed  in  a  child 
who  had  probably  lived  only  ten  minutes  after  birth  ("  Medical  Gazette," 
vol.  xxxviii,  p.  897 ;  "  Edinburgh  Monthly  Journal,"  Nov.  1846,  p.  384). 

As  regards  the  ductus  veuosus,  the  exact  time  of  its  closure  is  still  less 
perfectly  known.  Its  closure  probably  begins  in  most  cases  on  the  second 
or  third  day  after  birth. 

The  high-sounding  name  of  docimasia*  circidationis  has  been  given  to 
the  examination  of  the  appearances  presented  by  the  organs  of  circulation,, 
as  described  above.  It  is  pretty  generally  agreed  that  but  little  impor- 
tance can  be  attributed  in  a  medico-legal  point  of  view  to  any  one  of  these 
signs  taken  singly,  or  to  all  together,  unless  corroborated  by  other  evidence,, 
such  as  that  drawn  from  the  organs  of  respiration  (docimasia  pulmonum), 
of  which  we  shall  presently  speak.  Dr.  Guv  gives  the  following  table  from. 
Billard  :f 


Days. 

Umbilical 

Foramen 

Ductus 

Umbilical 

Umbilical 

Ductus 

cord. 

ovale. 

arteriosus. 

arteries. 

veins. 

venosus. 

Open  per 

Open  per 

cent. 

cent. 

1 

Withering. 

74 

6S 

Open. 

Open. 

Openi 

2 

68 

59 

Obliteration 
advanced. 

Open. 

Open. 

3 

Desiccating. 

64 

68 

Obliterated. 

Open. 

Open. 

4 

Separating. 

63 

63 

" 

Contracted. 

Contracted. 

0 

" 

45 

52 

" 

Obliterated. 

Contracted. 

8 

Separation ) 
complete.  J 

25 

15 

10 

Cicatrization 

to 

commencing. 

12 

Complete. 

*  Docimasia,  ce,  f.,  from  Aoki/icl^u,  to  examine,  a  term  much  used  by  Continental 
medico-legists. 

•j-  "Maladies  des  Enfans." 
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III.  Change*  in  the  Shin. — These  may  begin  on  the  first  day  after  birth, 
or  be  delayed  until  the  third  or  fourth  day,  and  may  not  be  completed 
until  from  thirty  to  sixty  days.  The  epidermis,  cuticle,  or  scarf-skin  begins 
to  ex'bliate,  or  scale  off,  sometimes  in  layers  or  scales,  sometimes  as  a  dust 
only.  This  scaling  is  said  to  begin  on  the  abdomen,  and  spread  to  the  chest, 
gruins,  axilla?,  interscapular  space,  and  limbs,  ending  with  the  hands  and 
feet.  This  is  a  vital  phenomenon,  and  when  it  has  taken  place,  it  is  a  clear 
proof  that  the  child  has  survived  its  birth.  It  is  very  different  from  the 
changes  produced  by  maceration,  which  are  more  closely  allied  to  putre- 
faction. 

IV.  Changes  in  the  Lungs  and  Organs  of  Respiration. — The  lungs  of  an 
unborn  child,  or  one  which  has  never  breathed,  do  not  nearly  fill  the  chest; 
the  thymus  gland  (which  must  not  be  coufoun  led  with  the  thyroid  body) 
and  the  pericardium  occupy  a  prominent  central  position,  the  lungs  being 
at  the  sides,  and  sometimes  almost  invisible.  It  has  been  said  that  the  ex- 
terior of  the  chest  is  also  much  flatter  than  after  birth,  and  Daniel  has 
given  measurements,  which  are  justly  rejected  by  Tardieu,  Taylor,  and 
other  authorities.  The  lungs  themselves,  before  breathing,  are  of  uniform 
solid  texture  like  liver,  instead  of  being  light  and  spongy.  Their  color  is 
usually  a  dark  maroon,  or  liver  color,  but  it  may  vary  from  brownish-red 
to  bluish  or  deep  violet.  There  may  also  be  melanotic  spot-.  The  air- 
vesicles  (air-cells  or  alveoli)  cannot  be  distinguished,  though  the  outside-  is 
marked  by  some  furrows,  more  evident  after  maceration,  which  mark  out 
the  lobules.  There  is  no  feeling  of  crepitation  (crackling,  doughy  feel) 
on  handling  or  incising  them.  The  absolute  weight  of  lungs  which  have 
never  breathed  is  less  than  after  breathing.  To  weigh  the  lungs,  a  liga- 
ture should  be  placed  round  the  root  of  each  lung  .-o  as  to  compress  the 
pulmonary  vessels,  and  prevent  the  escape  of  blood.  The  weight  should 
be  taken  in  grains.  Dr.  Taylor  gives  the  average  weight  for  nine  cases 
before  respiration  at  649  grains;  Dr.  Traill, 430  to  600  grains;  Dr.  Guy 
states  (from  400  cases)  the  average  weight  of  the  lungs  of  stillborn 
children  to  be  874  grains,  of  the  lungs  of  those  who  survived  their  birth 
one  month  or  less,  1072  grains.  Dr.  Guy  gives  the  following  observations 
from  thirty-four  cases: 

Before  respiration.     After  respiration. 

Maximum, I960  1203 

Minimum,    ......       510  510 

Mean    average),  .....       70!)  820 

From  which  it  would  appear  that  the  lungs  in  one  or  two  cases  were 
actually  heavier  before  respiration,  so  that  it  will  not  do  to  trust  to  this  80- 
called  test.  Dr.  Taylor  gives  the  average  of  three  cases  at  027  grains, 
but  gives  another  case  of  lungs  weighing  1200  grains,  which  were  perfectly 
airle--.  The  ratio  of  the  weight  of  the  lungs  to  the  weight  of  the  rest  of 
the  body  (so-called  Ploucquefs  test)  is  less  before  respiration  than  after. 
Ploucquet  thought  it  was  1  to  70,  in  children  who  had  not  breathed,  and 
2  to  70  (or  1  to  35)  in  children  who  had  breathed  and  expanded  their 
lungs.  Tardieu  ha-,  however,  collected  all  the  case-  he  could  find  from 
Schmidt,  Devergie,  Elsaesser,  Samson  Hiramel.-tiern,  and  Casper,  and  the 
result  is  that  the  ratio  before  breathing  appears  to  be  1  to  60,  and  after 
breathing  1  to  53.  The  general  mean  of  the  maxima  in  both  cast 
however,  nearly  identical,  being  1  to  30  in  one  case  and  1  to  31  in  the 
other.  Casper  and  Taylor  are  therefore  perfectly  justified  in  rejecting  this 
test  of  Ploucquet's.  If,  however,  we  cau  place  but  little  reliance  on  the 
absolute  or  relative  weight  of  the  lungs,  it  i-  far  otherwise  with  their 
color,  appearance,  and  buoyancy.     After  respiration  the  lungs  acquire  a 
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light-red,  or  pink  hue,  which  is  often  called  vermilion.  The  color  varies 
with  the  amount  of  expansion  and  aeration.  If  breathing  has  been  im- 
perfect thev  will  be  mottled  about  the  anterior  surfaces  and  margins, 
patches  of  light-red  being  mixed  with  the  livid  foetal  hue,  and  these  patches 
are  slightly  raised  above  the  general  surface  of  the  organs.  "  The  right 
lung,  especially  the  edges  and  concave  surface  of  its  upper  lobe,  admits 
air  most  readily ;  it  is  here,  therefore,  that  first  effects  of  inflation  or  res- 
piration must  be  looked  for."  (Guy.)  The  chief  difference  in  lung's  which  have 
breathed,  is  that  the  air-eeUs  ■  alveoli,  air-vesicles)  are  now  visible  to  the  / 
eye.  Rarely  a  lens  of  very  low  power  may  be  needed,  but  hardly,  if  the  ex- 
aminer has  normal  vision.  These  air-cells  are  in  groups,  often  symmetrical 
groups  of  four,  they  are  angular  or  polygonal,  though  from  their  small  size 
they  often  look  almost  circular,  like  little  beads  or  globules  of  millet-seeds. 
If  the  lungs  are  fresh,  and  contain  a  good  deal  of  blood,  their  color  is  very 
bright.  If  less  fresh,  or  less  full  of  blood,  the  color  is  proportionably 
paler.  You  should  make  yourselves  familiar  with  the  appearance  of  the 
air-cells,  as  it  is  almost  impossible  to  convey  it  well  in  a  woodcut,  though 
the  one  given  by  Dr.  Guy  (^p.  84)  is  a  pretty  good  representation.  Tardieu 
gives  colored  views  of  lungs  which  have  and  have  not  breathed,  which  are 
also  fairly  true  to  nature.  Any  one  who  has  once  seen  the  air-cells  of  the 
foetal  lung  would  scarcely  confound  them  with  spots  of  blood  or  of  pig- 
ment i^the  melanotic  spots  of  authors).  Air  blown  into  the  subpleural 
and  interlobular  tissue,  or  the  gas  derived  from  putrefaction,  may  be  known 
by  the  larger  size  and  circular  shape  of  the  bubbles,  by  their  varying 
much  more  in  size,  and  by  the  fact  that  the  air  or  gas  follows  the  pressure 
of  the  finger,  whilst  no  pressure  will  efl'ace  the  air-vesicles.  The  lung 
which  has  breathed  may  not  contain  more  blood  than  the  one  which  has 
not,  but  the  blood  it  does  contain  will  be  frothy.  The  developed  air-cells 
may  be  found  in  lungs  which  have  been  artificially  inflated,  whether  before 
or  after  death.  They  do  not  therefore  prove  respiration  so  much  as  aera- 
tion. But  the  lungs,  if  well  expanded,  in  other  words,  if  breathing  has 
been  well  done,  now  fill  the  chest,  the  chest  itself  becomes  more  rounded, 
less  of  the  heart  and  thymus  gland  will  be  uncovered,  or  visible.  The 
next  important  change  produced  is  that  the  lung  which  has  breathed  will 
now  float,  at  all  events  those  portions  in  which  the  air-vesicles  have  been 
expanded.  When  both  lungs  have  been  well  expanded  by  the  act  of 
breathing,  the  two  lungs  together  will  not  only  float  themselves,  but  will 
buoy  up  the  heart.  This  buoyancy  constitutes  what  is  called  the  hydro- 
static test*  which  is  properly  not  a  test  of  live  birth,  but  a  test  of  respiration. 
We  shall,  however,  return  to  the  subject  again.  Note  further  that  no 
amount  of  pressure  short  of  that  which  would  destroy  its  structure  will 
expel  the  air  from  the  lung  which  has  breathed.  Like  Casper,  the  authors 
have  often  applied  the  weight  of  the  body,  and  stamping  upon  the  lung, 
to  test  this  property,  but  yet  the  air  remained.  On  the  other  hand,  the  air 
or  gas  due  to  putrefaction  can  be  squeezed  almost  entirely  out  of  the  lung. 
It  is  important,  in  the  interests  of  truth,  to  bear  in  mind  that  premature 
or  delicate  children  may  live  for  a  considerable  time  with  their  lungs  only 
partially,  indeed  very  partially  expanded.  This  condition  is  known  by 
the  name  of  atelectasis  pnlmonum.j  This  was  first  pointed  out,  at  least  in 
modern  times,  by  Jorg  t^Die  Fotuslunge,  Grimma,  1835).  Long-continued 
pressure  on  the  child's  head  is  said  to  be  a  cause.     Dr.  Taylor  quotes  a 

*  The  specific  gravity  of  the  lungs  is  said  to  be  1040  to  10-30  before  respiration. 
(water  being  1000)  and  only  940  after  respiration  [or  1  04  to  1.1)5  before,  and  0.y4 
after]. 

t  are?J,c,  imperfect,  e/crocv/c,  expansion.     ^Mayne's  Lexicon.) 
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case  from  Dr.  Burke  Ryan,  in  which  a  child  lived  five  weeks,  and  yet  the 
lungs  sank  in  water,  and  no  portion  of  them  floated.  Other  cases  are 
mentioned  by  him,  in  which  children  lived  for  less  extended  periods,  with 
more  or  less  atelectasis.  He  also  gives  several  cases  in  which  life  has  been 
prolonged  for  several  hours,  and  even  days,  with  complete  want  of  expan- 
sion of  the  lungs,  complete  atelectasis,  as  it  has  been  erroneously  called. 
We  find  a  still  more  recent  case  in  "  Virchow's  Archiv,"  Bd.  6(5,  Heft.  3, 
from  Dr.  Erman  of  Hamburg.  A  woman  gave  birth  to  three  children  at 
seven  and  a  half  months'  gestation.  One  was  born  dead.  Two  were  alive, 
and  both  cried  so  loudly  as  to  be  heard  in  an  adjoining  room.  They  died 
in  half  an  hour.  The  whole  of  the  lungs  of  one  child  sank  in  water,  and 
nearly  all  those  of  the  other;  only  a  very  small  portion  of  the  edge  of  the 
right  lung  floated.  These  lungs  were  dense,  bluish,  and  quite  undistended. 
Such  children  are  darker  (more  livid)  and  colder  than  others,  and  their 
life  is  easily  extinguished.  Dr.  Taylor  quotes  a  case  from  Mr.  Hurd,  of 
Frome,  iu  which  the  cord  ceased  to  pulsate  eight  minutes  before  birth. 
The  child  was  born  apparently  dead,  and  the  first  sign  of  life  was  after 
twenty  minutes'  artificial  respiration  and  a  warm  bath.  The  respiration 
had  to  be  continued  three-quarters  of  an  hour  before  it  could  breathe  for 
itself.  Similar  cases  have  occurred  to  the  authors.  In  one  case  of  Dr. 
Woodman's,  more  than  half  an  hour's  artificial  respiration  was  required 
to  get  any  sign  of  life,  beyond  warmth  and  slight  twitching.  Red  hepati- 
zation, congestion  of  the  lungs,  pulmonary  apoplexy,  congenital  tumors  (cancer, 
etc.),  and  oedema  of  lungs,  together  with  condensation  or  collapse  from 
fluid  in  the  pleurre,  would  all  cause  the  lungs  to  sink  in  water,  and  pre- 
vent the  appearances  described  as  normal.  All  these  are,  however,  rare 
events  at  this  age. 

V.  Changes  in  the  Stomach,  etc. — In  a  child  which  has  lived  a  few  hours 
there  will  nearly  always  be  found  food  of  some  kind  (milk,  butter,  and 
sugar,  farinaceous  or  starchy  food),  and  sometimes  medicines  (castor  oil, 
etc.)  in  the  stomach  or  small  intestines.  Mucus  will  be  found  even  in 
stillborn  infants,  and  is  therefore  of  little  value.  The  presence  of  air- 
bubbles  in  the  mucus  of  the  stomach  may  possibly  be  due  to  artificial 
inflation,  but  is  more  often  due  to  the  rolling  movements  of  the  tongue, 
swallowing,  etc.  Tardieu  thinks  ten  or  fifteen  minutes'  life  may  generally 
be  inferred  from  this  frothy  (air-holding)  mucus.  The  microscope  will 
detect  milk,  starch,  and  other  kinds  of  food.  Iodine  turns  starch  blue. 
Sugar  may  be  detected  by  boiling  with  cupric  sulphate  and  potash  solu- 
tion (familiar  to  students  in  testing  diabetic  urine).  A  solution  of  cane- 
sugar,  however,  requires  boiling  with  dilute  sulphuric  or  some  other  acid, 
before  tryiug  the  copper  test.  Meconium  or  first  fseces  (known  by  choles- 
terin  crystals,  greenish  ovoid  or  globular  masses  of  bile  pigment,  epithelial 
cells,  and  mucous  granules  and  corpuscles)  and  blood  may  also  be  swallowed 
and  found  in  the  stomach  very  soon  after  birth.  Having  now  given  this 
general  sketch  of  the  changes  produced  in  the  foetus  by  birth,  we  must 
proceed  to  deal  separately  with  the  medicolegal  questions  arising  out  of 
the  crime  of  infanticide,  first  giving,  from  Tardieu  (/oe.  cit),  the  following 
resume  of  the  ordinary  time  required  for  the  changes  we  have  mentioned. 
Casper,  Taylor,  and  other  good  authors,  agree  in  the  main  with  this  state- 
ment: 
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Time.  Symptoms. 


A  few  minutes  to    The  stomach  contain*  a   frothy  fluid,  and  a  clot   forms  in  the 

some  hours.  vessels  of  the  umbilical  cord. 

After  sis  hours.       ;  Obliteration  of  umbilical  arteries? 
After  the  1st  day.    '  The  cord  is  beginning  to  separate. 
AlVr  the  2d  dav.    j  The  epidermis  begins  to  exfoliate. 
After  the  4th  day.     The  cord  falls  oft*. 
Fr.>m   Gth  to  lUth    The  foetal  openings  become  obliterated  (i.  e.,  ductus  venosus, 

day.  ductus  arteriosus,  and  foramen  ovale). 

After  the  10th  day.    The  osseous  centre  of  the  femoral  epiphysis  is  more  than  5  to 
6  mm.  in  diameter  (ith  to  ^th  of  an  inch). 

General  Consideration*  on  Infanticide,  and  Questions  likely  to  be  asked  of 
the  Medical  Jurist  or  Expert. 

We  do  not  propose  to  offer  any  statistics  to  prove  the  frequency  of  the 
crime.  A  glance  at  the  dailv  newspapers  will  show  that  it  is  far  too  fre- 
quent, even  in  England.  Whilst  severe  seasons,  times  of  famine  and  the 
like,  may  have  their  influence,  the  crime  is  usually  committed  to  save 
the  reputation  of  the  mother,  and  hence  the  greater  number  of  these  cases 
occur  in  illegitimate  children.  As  our  laws,  from  motives  of  prudence, 
but  very  unjustly,  throw  almost  the  whole  cost  of  the  child's  maintenance 
on  the  mother  at  a  time  when  she  is  least  fit  to  maintain  it,  and  as, 
besides  this,  the  woman  suffers  the  pains  of  childbirth,  and  is  too  often 
deceived  and  wronged,  both  judges  and  juries,  members  of  the  bar,  and 
witnesses,  are  all  reluctant  to  convict  a  woman  of  infanticide.  Dr.  Guy 
supposes  that  the  extreme  severity  of  a  former  statute  (21  Jac.  I,  cap.  27, 
on  which  Sir  Walter  Scott  founded  the  chief  incidents  of  "  The  Heart  of 
Mid-Lnthian"),  which  virtually  visited  the  concealment  of  shame  with  the 
punishment  of  murder,  has  a  good  deal  to  do  with  this.  We  do  not  think 
it  necessary  to  go  back  so  far.  The  causes  are  rather  to  be  sought  in  the 
complex  state  of  modern  society,  and  in  the  workings  of  conscience.  In 
1803,  the  law  of  infanticide  was  altered  by  a  statute  which  puts  infanticide 
on  the  same  footing  as  ordinary  murder,  but  proves  that  if  acquitted  of 
infanticide,  a  woman  may  be  tried  for  concealment  of  the  birth,  and  if 
found  guilty,  punished  by  imprisonment  for  a  term  not  exceeding  two 
years.  An  act  passed  in  June,  1828  (9  George  IV,  cap.  31),  confirms 
this,  and  also  provides  that  it  shall  not  be  necessary  quoad  concealment  to 
prove  whether  the  child  died  before,  at,  or  after  its  birth.  The  Consolida- 
tion Act  (24  and  25  Victoria,  cap.  100)  adopts  and  extends  these  provi- 
sions. The  section  (60)  as  to  Concealing  the  birth  of  a  child,  is  to  the  fol- 
lowing effect:  "If  any  woman  shall  be  delivered  of  a  child,  every  person 
(and  this  includes  doctor  or  midwife  or  nurse)  who  shall,  by  any  secret 
disposition  of  the  dead  body  of  the  said  child,  whether  such  child  died 
before,  at,  or  after  its  birth,  endeavor  to  conceal  the  birth  thereof,  shall  be 
guilty  of  a  misdemeanor,  and  being  convicted  thereof,  shall  be  liable,  at 
the  discretion  of  the  court,  to  be  imprisoned  for  any  term  not  exceeding 
two  years,  with  or  without  hard  labor;  provided  that  if  any  person  tried 
for  the  murder  of  any  child  shall  be  acquitted  thereof,  it  shall  be  lawful 
for  the  jury,  by  whose  verdict  such  person  shall  be  acquitted,  to  find, 
provided  it  shall  so  appear  in  evidence,  that  the  child  had  recently  been 
born,  and  that  such  person  did,  by  some  secret  disposition  of  the  dead  body 
of  such  child,  endeavor  to  conceal  the  birth  thereof,  and  thereupon  the 
court  may  pass  such  sentence  as  if  such  person  had  been  convicted  upon 
an  indictment  for  the  concealment  of  the  birth."  [We  have  taken  this 
summary  of  the  English  law  almost  verbatim  from  Dr.  Guv.     In  Beck, 
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the  reader  will  find  a  summary  of  the  laws  of  various  nations,  ancient  and 
modern.] 

If  your  opinion  be  asked  on  a  case  of  concealment  of  birth,  you  may  have 
either  (1)  to  examine  the  woman  suspected,  or  (2)  to  examine  what  is  sup- 
posed to  be  an  embryo  or  foetus,  or  (3)  to  report  on  certain  symptoms 
supposed  to  be  indicative  of  pregnancy  or  delivery.  The  soiled  sheets, 
bedding,  articles  of  dress,  or  discharges,  may  also  be  sent  to  you  for  ex- 
amination and  report.  The  remarks  already  made  on  the  diagnosis  of 
pregnancy  and  recent  delivery  (pages  603  and  619\  and  those  on  the 
character  of  the  ovum  (pages  566,  567),  and  on  the  marks  of  blood  and 
of  the  liquor  amnii  (pages  504  and  668)  will,  we  think,  save  you  from 
making  any  serious  errors  on  this  subject.  For  the  sake  of  completeness 
we  will,  however,  remark  that  pregnancy*  (or  delivery,  as  the  case  may 
be)  may  be  simulated  by  the  following  conditions: 

1.  Corpulency.  2.  Flatulent  distension  of  abdomen,  or  tympanites. 
3.  Diseases  or  habits  inducing  morning  sickness,  haemorrhages,  or  enlarge- 
ment of  abdomen — such  as  kidney,  liver,  and  heart  disease,  ascites,  ovarian 
and  other  tumors  springing  from  the  pelvis  or  the  pelvic  organs.  4. 
Hydatids  of  the  uterus  (the  common  variety  being  due  to  impregnation  and 
subsequent  disease  of  the  chorion,  etc.).  5.  Physometra.  6.  Menorrhagia 
and  metrorrhagia.  7.  Hypertrophy  of  the  breasts,  and  milk  in  these 
organs.  8.  Contractions  of  abdominal  muscles.  9.  Movements  from 
within,  due  to  uterine  contraction,  the  presence  and  movements  of  gases, 
and  perhaps  intestinal  worms.  10.  Amenorrhoea,  and  particularly  reten- 
tion of  menses  by  imperforate  hymen. 

The  substauce  most  likely  to  be  mistaken  for  an  embryo,  foetus,  or  child, 
are  blood-clots  or  coagula,  fibroid  or  polypoid  tumors,  which  are  sometimes 
spontaneously  expelled  ;  hydatids  of  the  uterus  or  vagina,  truly  so-called 
(see  page  671),  dysmeuorrhceal  casts  of  the  uterus  or  vagina,  and  casts  of 
rectum  in  membranous  proctitis.  Remember  that  except  by  the  discovery 
of  foetal  hairs  or  epithelium  in  quantity,  or  of  meconium,  and  the  peculiar 
smell  when  fresh,  the  stains  produced  by  liquor  amnii  cannot  be  positively 
sworn  to.  And  although  menstrual  blood  usually  contains  little  fibrin, 
yet  it  sometimes  coagulates  freely;  and  blood  lost  from  tumors  of  the 
uterus  is  by  no  means  deficient  in  fibrin. 

Returning  to  the  subject  of  infanticide,  it  may  be  said  that  the 

Questions  likely  to  arise  in  cases  of  Infanticide 
may  be  all  arranged  under  three  heads,  viz. : 

I.  Was  the  child,  whose  body  is  found,  mature?  and  is  it  identical? 
In  other  words,  Do  mother  and  child  correspond  to  one  another? 

II.  Was  it  born  alive,  and  if  so,  how  long  did  it  live? 

III.  Was  it  murdered,  and  if  so,  how  and  when? 

*  Dr.  Montgomery,  in  his  "Signs  and  S3'mptoms  of  Pregnancy,"  after  an  able 
summary  of  these  conditions,  gives  the  following  references :  Ramsbotham's 
"  Practical  Observations,"  Part  II,  p.  387;  Gooch  on  "  Diseases  of  Females,"  p. 
225;  Perfect's  "Cases  in  Midwifery,"  vol.  i,  p.  *293  ;  Alexander  Hamilton  on 
"Female  Complaints,"  p.  125;  Blundell,  "Principles  of  Obstetricy,"  p.  100; 
Schmitt,  7th,  8th,  13th,  and  19th  cases,  1st  division,  and  "  Critical  Introduc- 
tion," p.  44;  Gardien,  "  Traite  des  Accouchemens,"  torn,  i,  p  542;  La  Motte, 
ch.  viii,  "  De  la  Fausse  Grossesse,"  p.  47  ;  "  Fothergill's  Works,"  by  Elliott,  1781, 
p.  464;  "  Mauriceau,"  obs.  275  and  566.  We  may  add  to  these  Tardieu's  Ap- 
pendix to  his  "Etude  sur  l'Avortement,"  3ierne  ed.,  1868,  and  most  modern 
works  on  Obstetrics. 


DIMENSIONS,    ETC.,    OP    MATURE    INFANTS. 


687 


We  have  omitted  asking  by  whom  the  murder  was  committed,  as  except 
in  cases  of  puerperal  mania,  and  the  like,  this  is  rather  a  legal  tban  a 
medical  question. 

I.  Signs  of  Maturity  in  a  Child. 

We  do  not  purpose  to  repeat  the  general  characters  of  the  ovum  at  dif- 
ferent ages,  which  were  given  at  page  566,  etc.,  and  in  the  chapter  on  age. 
Nor  do  we  purpose  giving  the  tables  of  measurements  in  extenso,  on  which 
the  following  particulars  are  founded  : 

On  the  question  of  maturity,  Casper  relies  on  the  following:  1.  A  cer- 
tain general  habitus  familiar  to  experts.  2.  The  color  is  paler  (in  general) 
than  that  of  less  mature  foetuses,  and  the  skin  usually  tenser  and  more 
firm.  3.  The  down  (lanugo)  has  to  a  great  extent  disappeared  ;  and  4. 
There  is  more  or  less  hair  on  the  head,  often  £  of  an  inch  or  more  long.  5. 
The  skull-bones  are  not  very  movable;  the  large  anterior  fontanelle  aver- 
ages I  to  1  inch  in  length.  6.  The  average  length  of  the  body  in  247  ma- 
ture children,  in  both  sexes,  was  184,  inches. 
In  130  male  children,  19§  " 
"   111  females    "                          18|     " 

7.  In  the  same  children,  the  average  weight  of  both  sexes  was  1^  pounds. 
In  the  130  males,  74, 

"     "    117  females,  64 

The  maximum  length  was  22  inches,  the  minimum  16  inches.  The  maxi- 
mum weight  10  pounds,  minimum  weight  4h  pounds. 

In  207  mature  children  the  average  diameters  of  the  head  were  transversely 
34;  inches,  longitudinally  4|-  inches,  diagonally  4|  inches.*  The  average 
diameter  across  the  shoidders  in  117  mature  children  was  4{f  inches. 

The  average  diameter  across  the  hips  in  117  mature  children  was  3y5g 

inches.t 

Quetelet,  in  his  "  Anthropometric,"  gives  the  following  as  the — 

Height  or  Length  of  Newborn  Children. 


Boys. 

Girls. 

Millimetres. 

Inches. 

Millimetres. 

Inches. 

Maximum, 
Minimum, 
Average, 

532.68 
437.63 
500.66 

20.97 
17.24 
19.72 

554.93 
437.63 
490.56 

21.87 
17.24 
19.34 

And  he  states  the  average  weight  at  birth  as  3.1  kilogrammes,  or,  6.8 
pounds  for  boys,  and  3  kilogrammes,  or  6.6  pounds  for  girls.  Dr.  Taylor 
gives  16  to  21  inches,  and  5  to  9  pounds,  but  mentions  cases  of  children 
exceeding  these.     Mr.  Owens,  in  the  "Lancet,"  December,  1838,  mentions 


*  Tardieu  says  this  is  too  small.  He  gives  occipito-frontal  4^  to  4^  inches,  bi- 
parietal  3|  to  3|  inches.     {See  page  656.) 

f  Those  who  wish  for  the  grounds  of  the  rules  laid  down  will  find  extensive 
tables  in  Casper's  "Medical  Jurisprudence"  (Dr.  Balfour's  translation),  vol.  iii, 
p.  19  to  29;  Tardieu's  "  Etude  sur  1'Infanticide,"  Paris,  1868,  p.  29  to  39  ;  Dr.  Guy's 
"Forensic  Medicine,"  pp.  70  and  71,  3d  edition,  and  in  the  serials  devoted  to  this 
subject. 
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a  child  at  delivery  weighing  171  pounds,  and  measuring  24  inches.  Dr. 
Meadows  reported  another  case  in  the  "Medical  Times  and  Gazette," 
August,  4, 1800,  in  which  a  child  weighed  18  pounds  2  ounces,  and  measured 
32  inches.  Dr.  Taylor  mentions  a  male  child  measuring  22  inches,  and 
weighing  125  pounds.  Dr.  Ramsbotham  speaks  of  18  pounds  as  occurring 
once  or  twice  in  his  practice.  One  of  the  authors  met  with  a  child  who 
weighed  20  pounds  two  days  after  birth.  Dr.  Matthews  Duncan  says  the 
length  and  weight  of  the  child  vary  according  to  the  age  of  the  mother, 
being  greatest  when  the  mother  is  from  twenty-five  to  twenty-nine  years  of 
age.     See  Ellsasser,  in  "Henke's  Zeitschrift,"  1841,  vol.  ii,  p.  235. 

It  is  popularly  supposed  that  heavy  and  tall  children  have  been  re- 
tained longer  than  usual  in  utero.  This  does  not  seem  to  be  proved  ;  in- 
deed it  was  not  so  in  the  cases  named  above.  Tardieu's  averages  are  18 
to  20  inches,  and  6  to  7  pounds.*  But  smaller  children  may  be  born  at 
term.  Dr.  Guy  has  summarized  the  various  French  and  English  state- 
ments as  follows:  1st.  With  regard  to  length:  Greatest,  26  inches;  least, 
17  inches;  average,  19  inches  (but  Dr.  Meadows's  case  was  32  inches). 
The  weight,  which,  he  says  is  derived  from  20,000  observations,  is  as  fol- 
lows: Greatest,  14  lbs.;  least,  2  lbs.  6  oz. ;  average,  6  lbs.  11  oz.  (but  as 
mentioned  above,  larger  weights  have  been  met  with).  He  says  that,  as  a 
general  rule,  stillborn  children  are  heavier  and  longer  than  those  horn  alive, 
males  than  females,  single  children,  cceteris  paribus,  than  twins,  and  twins 
than  triplets.  This  statement  is  followed  in  the  original  with  tables  of  the 
greatest,  least,  and  average  weights  and  lengths  of  the  foetus,  founded  on 
293  and  271  observations  respectively. 

Casper  goes  on  to  show  (8)  that  in  mature  children  the  nails  feel  horny, 
and  reach  the  tips  of  the  fingers  (never  those  of  the  toes) ;  (9)  the  cartilages 
of  the  ears  and  nose  feel  tolerably  like  cartilage. 

But  above  all,  (10)  the  centre  of  ossification  of  the  inferior  femoral  epiphy- 
sis (as  pointed  out  by  Beelard,  Ollivier,  and  Wilduer)  is  present  in  the 
mature  child,  in  the  second  half  of  the  tenth  (lunar)  month.  Casper  has 
made  observations  in  125  cases,  the  results  being  as  under: 


No 

.  of  clii 

M 

:en 

Size  of  osseous 

observ 

cd. 

nucleus. 

In  the  7th  (solar)  month  "1 
"     8th        "          "       / 

.    31 

0 

"     9th        "          " 

.      9 

0  to  2  lines. 

"    mature,   . 

.    52 

£  to  4     " 

"To  find  this,  make  a  horizontal  incision  through  the  skin  and  superfi- 
cial tissues  over  the  knee-joint  down  to  the  cartilages,  remove  the  patella, 
and  make  the  end  of  the  femur  protrude.  Then  remove  the  horizontal 
sections  from  the  cartilaginous  epiphysis,  at  first  boldly,  but  so  soon  as  a 
colored  point  is  observed  in  the  last  section,  then  very  carefully,  layer  by 
layer,  till  the  greatest  diameter  of  the  osseous  nucleus  is  attained.  This 
appears  to  the  naked  eye  as  a  more  or  less  circular  blood-red  spot  in  the 
midst  of  the  milk-white  cartilage  in  which  vascular  convolutions  can  be  dis- 
tinctly recognized."  If  there  is  no  visible  trace  of  this  the  foetus  cannot 
be  more  than  36  to  37  weeks  old.  If  the  size  of  a  hempseed,  or  the  head 
of  an  ordinary  fly  (half  a  line),  it  corresponds  to  37  or  38  weeks  if  stillborn. 
When  f  to  3  lines,  it.  indicates  a  uterine  age  of  40  weeks.  If  more  than  3 
lines,  the  child   has  probably  lived   after   birth.     Ollivier  d'Angers  has 


*  Of  4104  infants  at  the  Matemite,  Madame  Alliott  found  2142  weighing  from 
6.6  to  7.7  pounds. 
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given  the  following  measurements  of  this  osseous  nucleus  from  50  infants, 
from  the  day  of  birth  to  one  year  old  : 

At  term,  from      ....  ^U  to  ^  by  i  or  |  of  an  inch. 

13  to  20  days,        .         .  .  i  by  \  of  an  inch. 

Above  20  days,     ....  ?\  by   \  " 

"         8  months,         .         .         .  £  in.  bv  -}       " 

"         9         "      .         .         .         .  |  in.  by  \       " 

"11         "      .         .         .         .  f  to  H  » 

Casper  quotes  from  Gtinz  ("  der  Leichnam  des  Neugeboren,"  Leipzig, 
1827,  p.  82),  the  following  : 

Dimensions  of  the  Bones  of  a  Mature  Child. 

Height  of  frontal  part  of  frontal  bone,     .....  2  inches  3  lines. 

Breadth  of  same, 1  "  10  " 

Length  of  tin-'  pars  orbitalis,      .......  1  " 

Breadth  of  the  same,          ........  1  " 

Parietal  bone  from  anterior  superior  angle  to  inferior  posterior 

one,               3  "  3  " 

Ditto  from  anterior  inferior  angle  to  superior  posterior  one,  3  "  3  " 

Height  of  pars  occipitalis  of  os  occipitis,            .          .          .          .  2  "  —  " 

Breadth  of  the  same,          .          . 1  "  10  " 

Height  of  squamous  portion  of  temporal  bone  from  upper  edge 

of  auditory  foramen,  .         .         .         .         .         .         .  1  "  —  " 

Height  of  malar  bone,        .                    .          .          .          .          .          .  —  "  6  " 

Breadth  of  the  same,         .         .         .         .          .         .         .         .  1  "  —  " 

Height  of  nasal  bone, .  —  "  5  " 

Breadth, —  "  3  " 

Height  of  the  superior  maxillary  bone  from  the  processus  alveo- 

laris  to  the  apex  of  the  processus  nasalis,  .          .          .  1  "  —  " 
Length  of  superior  maxillary  bone  from  the  anterior  nasal 

spine  to  the  apex  of  the  processus  zygomaticus,  .         .         .  1  "  1  " 

Length  of  each  half  of  the.  lower  jaw,       .         .         .         .         .  1  "  10  " 

Breadth  of  lower  jaw,       ........  —  "  7  " 

Length  of  the  seven  cervical  vertebra?,     .         .         .         .         .  1  "  3  " 

"         "      twelve  dorsal           "             .....  3  "  9  " 

"         "      five  lumbar             " 2  "  3  " 

"         "      sacrum  and  coccyx,    .         .         .         .         .         .  2  "  3  " 

"         "      collar-bone, 1  "  7  " 

"         "      shoulder-blade, 1  "  6  " 

Breadth  of  the  shoulder-blade,           .         .         .         .         .  1  "  2  " 

Length  of  the  humerus,    .         .         .         .         .         .         .         .  3  "  —  " 

"         "      ulna, 2  "  10  " 

"         "      radius, 2  "  8  " 

"          "       femur, 3  "  6  " 

"         "      patella '      .  —  "  9  " 

Breadth  of  the  patella, —  "  8  " 

Length  of  the  tibia, 3  "  2  " 

"         "      fibula,          .         . 3  "  1  " 

11.  The  testicles  will  probably  be  in  the  scrotum.  This  may  occur  as 
early  as  the  thirtieth  week.  To  this  the  authors'  experience  at  the 
Children's  Hospital  gives  many  exceptions,  probably  not  less  than  3  or  4 
per  cent.     It  is,  however,  rare  to  find  both  undescended. 

The  scrotum  is  corrugated,  and  the  labia  ma,jora  in  the  female  should 
cover  the  vagina  and  clitoris,  which  should  no  longer  be  prominent.  The 
exceptions  to  this  are,  however,  very  numerous. 

12.  The  umbilical  cord  is  usually  as  long  as  the  body,  18  to  21  inches.* 

*  The  placenta  at  term  presents  a  diameter  of  8  to  10  inches,  and  weighs  from 
15  to  19  ounces.  Negrier  ("  Annales  d'Hyg.  et  de  Med.  leg.,"  Ire  seVie,  t.  xxv,  p. 
126),  gives  the  following  figures  of  the  length  of  the  cord,  measured  in  166  cases: 
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It  may  be  much  longer,  aud  sometimes  shorter.  This,  and  the  position  of 
the  navel  in  the  centre  of  the  length,  though  usual,  are  liable,  like  many 
other  signs  of  maturity,  to  exceptions  so  numerous  as  to  deprive  them  of 
any  forensic  value.  The  subjoined  table  from  Tardieu  contrasts  the  foetus 
at  various  periods;  and  nearly  all  modern  writers  agree  in  the  main  facts. 


Table  showing  the  Character  of  the  Foetus  at  different  Ages  of  Intrauterine  Life. 


General  development  of  body. 

Degree  to  which  os- 

Ages. 

State  of  the  skin,  etc. 

sification  has  ad- 

Height. 

Weight. 

vanced. 

From  1  month 

)  %  to  %  of  an 

]  15  to  46  grs. 

Centres  of  ossifica- 

to \]/>  month. 

inch. 

Skin  quite  transpar- 

tion   fir  clavicles 

From  \]4 

to  2 

1  %  to  2  inches. 

77  to  155  " 

ent,  of  a  purplish- 

and  lower  jaw. 

months. 

- 

\ 

•     red  color,  with  no 

•  Appearance  ol  djn- 

From    the 

2d 

2  to  4 

3vj  to  \y2  oz. 

trace   of  hairs  on 

1      tal  papilla?  in  the 

to      the 

3d 

1 

it. 

furrow     of     the 

month. 

I 

J      lower  jaw. 

From    the 

3d 

4  to  6       " 

13^2  oz.  to  4^  oz. 

Development         of 

Centre   of  ossifica- 

to    the 

4th 

nails.         Appear- 

tion in  ischium. 

month. 

ance  of  matrix  of 
nails.     Sex     dis- 
tinct. 

From  the 

4th 

6  to  8 

6   to    8  oz. 

Haii-germs    appear 

Ossification    of  os 

to    the 

5th 

on    the    forehead 

calcis. 

month. 

and  eyebrows. 

From   the 

5th 

10  to  12     " 

8  to  12      " 

Hairs  appear  on  the 

Osseous  centres  for 

to    the 

6th 

limbs. 

astragalus  aud  os 

month. 

pubis. 

From  the 

6th 

12  to  14     " 

15  to  32      " 

Hairs  on  hands  and 

Three   or   four  os- 

to   the 

7th 

feet.      Membrana 

seous   centres  in 

month. 

pupillaris    begins 
to  disappear. 

sternum. 

From  the 

7th 

14  to  16     " 

2  to  3  pounds. 

Skin    has    lost    its 

Ossification  of  low- 

to   the 

8th 

transparency.  Epi- 

er vertebrse  of  sa- 

month. 

dermis       distinct. 
Color  pale-pink. 

crum. 

From  the 

8th 

16  to  18     " 

"3  to  5       " 

Skin  is  covered  with 

to    the 

9  th 

sebaceous  materi- 

month. 

als.     (Vernix    ea- 
seosa  )     The  nails 
do  not  reach  tips 
of  fingers. 

At.  term 

ma- 

18  to  20     " 

6  to  7 

Sebaceous        cover- 

An  osseous  nucleus 

ture). 

ins   still   thicker. 
Nails  overlap  fin- 
gers.    Membrana 
pupillaris          has 
quite  disappeared. 
Navel  a  little  be- 
low middle  of  en- 
tire     length      of 
body. 

in  the  condyloid 
epiphysis   of    fe- 
mur.   The  alveo- 
lar processes    of 
the  lower  jaw  are 
now       perfectly 
distinct. 

Tardieu  gives  the  following  weights  for  the  viscera  of  mature  children 
(infants  at  term) : 


Right  lung,  ..... 
Left  lung,     ..... 

Heart, 

Thymus  gland,    .... 

Liver,  ...... 

Brains  (including  cerebellum,  etc. ] 
Spleen,  ..... 

Kidneys,  each,      .... 


509.52  grains. 
440.04       " 
231.6         " 
131.24       " 
1412.26       " 
10£   ounces. 
131.24  grains. 
169.84       " 


In  28,  he  found  it  less  than  17^  inches  ;  in  112,  from  17£  inches  to  26|  inches;  in 
24  cases,  a  little  less  than  27  inches;  in  2  cases  it  was  more  than  a  metre  (39J 
inches). 
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This  may  be  more  easily  remembered  thus:  The  lungs  weigh  separately 
overan  ounce,  particularly  the  right,  which  is  more  than  a  drachm  in  excess. 
The  heart  weighs  about  half  an  ouuce,  the  liver  a  little  less  than  four  ounces, 
the  thymus,  spleeD,  and  two  kidneys,  altogether,  about  1J  oz.  The  brains 
weigh  more  than  all  these  other  viscera  together. 

The  question  of  identity,  or  of  the  correspondence  of  the  mother  and 
child  will  be  settled,  if  capable  of  solution,  by  careful  attention  to  the  signs 
of  age  and  development  of  the  child  (according  to  the  rules  we  have  laid 
down),  and  of  the  period  to  which  pregnancy  has  proceeded  in  the  sup- 
posed mother. 

For  reasons  which  will  be  given  under  the  headings  of  legitimacy  and 
superfcetation,  no  reliance,  or  very  little,  can  be  placed  on  resemblances  or 
likeness  in  the  question  of  identity.  We  pass  on,  therefore,  to  the  second 
question : 

Was  it  horn  alive t  And  how  long  did  it  live?  We  have  already  given 
most  of  the  facts  which  will  guide  us  in  answering  this  question  ;  they  will 
be  found  at  pages  676,  etc.  It  is,  perhaps,  desirable  to  point  out  the  sys- 
tematic and  proper  way  of  examining  the  child's  body  in  cases  of  suspected 
infanticide,  and  then  to  recapitulate  briefly  the  general  facts  as  to  children 
who  are  stillborn,  and  as  to  those  who  have  been  born  alive  and  lived  for 
some  days.  Before  doing  so,  it  is  desirable,  for  the  sake  of  saving  a  double 
repetition,  to  glauce  briefly  at  the — 

Modes  of  Death  in  the  Foztus  and,  in  Young  Infants,  whether  Natural  or 

by  Violence. 

All  the  modes  of  death,  or  ways  of  dying  of  which  we  have  spoken  in 
chap.  20,  p.  553,  as  common  to  adults,  are  also  causes  of  infant  mortality 
and  of  stillbirth.  There  are,  of  course,  certain  circumstances  (such  as 
childbirth,  and  certain  forms  of  violent  and  accidental  death)  which  either 
cannot  or  will  not  occur  to  the  foetus  or  newborn  child. 

The  figures  given  by  Tardieu  of  his  own  personal  experience  in  the 
twenty-four  years,  1844  to  1868,  are  of  extreme  interest,  as  in  that  period 
he  had  to  examine  804  bodies  of  newly  born  infants.  Of  these  231  were 
stillbirths  (born  dead),  18  died  of  intrauterine  diseases,  or  congenital 
weakness,  whilst  555  cases  of  infanticide  were  thus  divided  : 

By  suffocation, 281 

By  immersion  in  privies,        .......  72 

By  fractured  skull, 70 

By  strangulation,            ........  60 

By  drowning,         .........  31 

By  neglect,    ..........  14 

By  burns,       ............  8 

By  wounds,   ..........  8 

By  haemorrhage  of  navel,      .......  6 

By  exposure  to  cold,       .         .         .         .         .         .         .         .  '    3 

By  poisoning,         .         .         .         .         .         .         .         .         .  2 

Total, .555 


As  regards  the  causes  of  stillbirth,  or  children  being  born  dead,  we  must 
reckon  (1)  first  labors  (the  proportion  being  1  to  11  amongst  primi parse, 
and  only  1  to  31.2  amongst  pluriparae,  according  to  Dr.  Lawrence  ("  Edin- 
burgh Medical  Journal,"  March,  1863)  )  ;  a  large  proportion  of  these  prirni- 
parous  cases  being  illegitimate.  (2)  The  male  sex  in  proportion  of  140  to 
100,  the  births  being  only  106  males  to  100  females.  (Sir  James  Simpson 
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and  Dr.  Falek,  of  Berlin,  both  agree  in  this,  the  proportions  given  by  the 
latter  being  5G  males  to  44  females,  or  127.2  to  100.)  (3)  A  large  size  of 
the  head,  most  common  in  males,  this  rendering  the  labor  a  lingering  one 
at  best.  (4)  Premature  birth,  see  remarks  on  Infant  Viability,  pages  659, 
etc.  (5)  Inherited  diseases  and  malformations  are  self-evident  causes. 
Dr.  Taylor  states,  on  the  authority  of  the  "  British  and  Foreign  Medical 
Review,"  No.  7,  p.  235,  from  statistical  tables,  embracing  eight  millions 
of  births,  that  1  in  18  to  1  in  20  of  all  births  are  stillborn.  Dr.  Lever 
found  the  proportion  of  1  in  18  amongst  3000  births.  So  notorious  is  it 
that  the  larger  number  are  illegitimate  and  first  births,  and  that  a  very 
large  number  of  these  deaths  could  be  averted,  that  the  Society  of  Officers 
of  Health  in  the  metropolis  strongly  urged  on  the  late  Government  to  pass 
a  bill  to  render  the  registration  of  stillbirths  compulsory,  and  to  provide 
that  all  children  whose  bodies  weighed  not  less  than  two  pounds,  the  average 
between  the  sixth  and  seventh  months  {see  table,  p.  565),  should  not  be  buried 
without  registration  and  medical  examination,  since  at  this  age  the  chil- 
dren are  viable. 

There  are  many  causes  which  affect  the  unborn  foetus,  the  child  in  birth, 
and  the  newly  born  child.  To  separate  the  very  few  which  are  peculiar  to 
each  period,  would  be  to  be  needlessly  diffuse,  regard  being  had  to  the 
scope  and  functions  of  this  work.  Nor  will  the  term  "  newly  born  "  require 
lengthy  discussion  here.  It  is  a  term  on  which  Continental  laws,  and 
jurisconsults,  legal  and  medical,  have  differed,  and  perhaps  will  differ. 
As  it  has  not  (so  far  as  we  are  aware)  given  rise  to  any  discussion  in  our 
courts,  we  shall  assume  that  it  is  sufficiently  well  understood.*  One  of 
the  most  obvious,  though  not  most  common,  causes  is  congenital  malfor- 
mations— such  as  those  of  the  heart  (leading  to  cyanosis,  etc.) ;  those  of 
the  alimentary  canal  at  either  end — for  the  gullet  or  the  anus  may  be  im- 
perforate (atresia  pharyngis  vel  ani) — or  the  canal  may  be  obstructed 
towards  the  middle,  the  duodenum  being  impervious  for  an  inch  or  more. 
("  Medical  Gazette,"  vol.  xxvi,  p.  542).  Acardiac  or  heartless  monsters 
may  at  least  live  some  hours.  Monstrous  children  are  usually  very  feeble, 
though  acephalous  ones  have  lived  some  weeks  or  months,  and  dicepha/ous 
ones  grow  up,  as  in  the  case  of  Mdlle.  Christine.  (2.)  The  following  con- 
ditions of  the  lungs  may  prove  fatal  in  very  early  life:  Red  and  gray  hepa- 
tization, from  intrauterine  or  acquired  pneumonia;  pulmonary  apoplexy; 
tubercles;  oedema;  and  Devergie's  ozdema  lardaci  forme;  atelectasis  and  col- 
lapse of  lungs  from  fluid  in  the  pleurae.  (3.)  In  the  brain  and  spinal  cord  or 
marroiv,  softening,  apoplexy,  and  effusions  of  serum  or  other  fluids  (such  as 

*  A  Brussels  court  refused  to  call  the  murder  of  an  infant  fourteen  days  old 
infanticide  In  Brittany  a  jury  would  not  allow  a  child  fifteen  days  old  to  be 
called  newly  born  (nouveau-ne).  The  French  Court  of  Cassation,  in  December, 
1835,  would  not  permit  this  name  to  be  given  to  a  child  forty  days  old  "  attendu 
que  la  loi  n 'a  cu  en  vue  dans  le  crime  d 'infanticide que  l'homicide  volontaire  commis 
sur  un  enfant  an  moment  oil  il  merit  de  nni/re,  nu  dans  un  temps  ires-rapproche  de 
eeluide  la naissance."  Ollivier  d'Angers  thought  the  term  newly  born  appropriate 
onlv  before  the  fall  of  the  navel  string.  Tardieu  (toe.  cit.)  says  that  Robert  Froriep, 
of  Berlin,  would  revert  to  the  terms  of  the  old  Roman  laws :  "  Infamsanguinolentus 
cruentatus,"  still  soiled  with  blood.  In  Bavaria  a  "newly  born  "  child  is  one  not 
more  than  three  days  old  (legal  definition).  In  Brunswick  and  Saxony,  twenty- 
four  hours  is  the  term.  Werner  and  Gans  define  it  thus:  "It  was  newborn  so  long 
as  it  was  neither  fed  nor  clad,  while  the  mother  still  labored  under  the  immediate 
consequences  of  the  delivery,  and  while  no  one  besides  herself,  her  parents,  and  its 
father,  knew  of  its  birth." 

The  Roman  law  (Sect.  2,  Cod.  de  patribus,  etc.  IV,  43)  speaks  of  "  filium,  filiamve 
sanguinolentus  ;"  and  Juvenal  (Sat.  vii,  lin.  196)  of  a  newborn  cliild,  "a  matre 
rubenlem.''     Casper,  loc.  cit.,  vol.  iii,  pp.  8,  9,  etc. 
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pus  or  blood),  and  embolisms  are  most  common.  (4.)  Premature  birth,  pro- 
tracted labor,  and  congenital  debility,  with  hemorrhages  from  the  funis  or 
navel,  or  other  parts,  may  all  cause  death.  Mr.  Cullingworth,  in  "  Liver- 
pool and  Manchester  Medical  and  Surgical  Reports,"  1876,  calls  attention 
to  the  occurrence  (though  rarely)  of  haemorrhage  from  the  genitals  in 
newly  born  female  children.  He  has  collected  thirty-two  cases.  The  cause 
is  probably  either  suffocation  or  imperfect  development  of  lungs.  (5.) 
There  may  be  compression  of  the  cord  in  birth  (as  in  breech  and  footling 
cases,  etc.),  or  knots  may  form  spontaneously  in  the  funis,  and  the  neck  be 
compressed  in  this  way,  or  the  circulation  in  the  cord  be  obstructed.  (See 
Paper  with  illustrations  by  Dr.  Read,  "  U.S.  Amer.  Journal  Med.  Science," 
Oct.  1861,  p.  381.  See  also  "  Trans.  Obs.  Society,"  vol.  iii,  p.  413,  case  by 
W.  San  key,  Esq.,  of  Dover,  who  refers  to  "  Smellie,"  vol.  ii,  p.  335,  for  an 
instance  of  a  tight-drawn  knot  in  middle  of  funis  between  eight  and  nine 
months  of  gestation.  Vol.  v  of  the  same  "  Transactions  "  contains  (p.  25), 
another  case  of  a  double  knot.  See  also  vol.  xi,  p.  54,  for  two  cases,  vol. 
xii,  p.  133,  and  vol.  xiii,  pp.  187  and  51,  and  one  of  these  (round  the  neck) 
is  figured  in  vol.  xiii.)  Amputation  of  the  limbs  in  utero  is  probably  due 
to  this  in  certain  cases.  (See  Montgomery's  "  Signs  and  Symptoms  of  Preg- 
nancy," loc.  cit.,  and  Sir  James  Simpson's  "Memoirs  on  Obstetrical  Sub- 
jects.") (6.)  Spasm  of  the  larynx — or  spasm  of  the  muscles  of  respiration 
— tonic  or  clonic  spasms  (tetanic  and  epileptiform  conditions — and  paraly- 
sis of  the  vocal  cords,  etc.)  may  also  prove  fatal.  (7.)  Uric  acid  infarction, 
and  probably  uraemia,  may  occur  at  very  early  ages.  In  the  former  the 
kidney-tubes  are  blocked  with  uric  acid  or  urates.  Hydronephrosis  is 
often,  if  not  generally,  congenital.  (8.)  There  may  be  other  congenital 
diseases — syphilis  in  utero — cancer,  especially  soft  forms — and  these  may 
kill  through  the  placenta;  fatty,  fibrous,  and  even  mineral  degenerations  of 
the  afterbirth  in  the  placenta  being  not  very  uncommon.  (9.)  Accidents, 
such  as  haemorrhage  from  placental  detachment,  fractures  of  the  skull  in 
utero,  and  placenta  praevia  may  also  terminate  foetal  life.  We  may  there- 
fore conclude  with  Dr.  Taylor  (from  whom  we  abridge  the  following  conclu- 
sions) :  (a.)  That  many  illegitimate  children  are  born  dead  from  natural 
causes.  (6.)  Protracted  labor,  premature  birth,  congenital  want  of  power 
to  breathe,  loss  of  blood  before  or  after  birth,  and  compression  of  the  cord, 
may  cause  death  before,  at,  or  soon  after  birth,  (c.)  Malformation  or  dis- 
eases of  important  organs  leads  to  the  same  result,  (d.)  But  a  strong 
healthy  child  may  survive  division  of  the  cord  without  ligature,  the  vessels 
contracting  and  a  clot  forming  spontaneously. 

A  child  may,  and  very  often  does,  die  of  neglect  during  or  after  its  birth. 
If  care  be  not  taken  to  prevent  it,  the  child  may  be  suffocated  under  the 
bedclothes,  or  fracture  its  skull  by  falling  on  the  ground,  or  die  of  haem- 
orrhage from  the  cord  having  been  cut  and  not  tied,  or  tied  imperfectly. 
The  theory  of  the  law,  however,  as  implied  in  the  enactments  respecting 
concealment  of  birth  is,  that  (notwithstanding  exceptional  cases  of  very 
strong,  hardy  women,  who  might  be  able,  as  well  as  skilful  enough,  to 
attend  to  themselves  and  their  infants)  no  woman  is  competent  at  such  a 
time  to  attend  to  her  child,  because  she  may  be  overcome  by  a  sudden 
faiutness  from  pain  or  haemorrhage,  and  that,  therefore,  she  ought  to  inform 
others  of  her  condition.  It  presumes  that  any  married  woman  will  know 
what  ought  to  be  done  for  a  newborn  child.  And,  therefore,  when  an 
accusation  of  child-murder  (or  infauticide)  is  met  with  the  defence  that 
the  mother  did  not  know  what  ought  to  be  done,  was  faint,  and  perhaps 
delirious,  etc.,  it  ought  further  to  be  proved  that  the  woman  was  suddenly 
taken  in  labor,  alone  and  away  from  assistance.  We  may,  therefore,  in- 
clude neglect  amongst  violent  deaths,  and  proceed  to  discuss  the  other  modes 
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of  infanticide.  I.  We  will  first  take  the  different  forms  of  death  by  apncea, 
or,  as  it  is  commonly  culled,  asphyxia.  Of  these,  by  far  the  commonest  is, 
(1)  suffocation.  Infants  just  born  can  be  very  easily  killed  in  this  way. 
Even  lying  face  downwards  on  a  soft  pillow  is  quite  sufficient  to  destroy 
life  at  this  early  age.  So  are  stuffing  the  bedclothes  closely  around  the 
newborn  child,  placing  a  wet  cloth  over  its  mouth,  or  stuffing  a  rag  into 
the  mouth,  or  thrusting  the  head  into  feathers,  wool,  ashes,  dust,  straw,  or 
soft  rags.  Dr.  Taylor  speaks  of  death  from  the  vapors  of  a  privy  or  of 
burning  sulphur  (S02),  and  of  chloroform  vapor  and  other  anaesthetics. 
These  modes  of  death,  however,  though  much  resembling  suffocation,  are 
more  strictly  akin  to  poisoning.  Particles  of  food  may  obstruct  the  wind- 
pipe and  block  up  its  aperture  (glottis),  and  thus  induce  suffocation. 
Even  milk  may  be  curdled  in  the  stomach,  and  regurgitate  into  the  pharynx 
and  larynx — a  mode  of  death  which  might  be  purely  accidental — or  the 
child  might  vomit,  and,  lying  on  its  face,  might  draw  the  vomited  milk, 
etc.,  into  the  air-passages,  in  an  equally  accidental  way.  This  happened 
to  a  child  one  mouth  old,  reported  by  Mr.  Ross,  of  Guildford,  to  Dr.  Tay- 
lor (loc.  cit.,  p.  391 ).  It  has  been  suggested  that  the  pressure  of  the  vagina 
on  the  child's  chest  during  birth  might  suffocate.  This  appears  to  us  rather 
hypothetical. 

After  or  during  birth,  pressure  applied  for  a  few  minutes  to  the  throat 
or  chest  would  certainly  destroy  life.  The  blood  of  the  mother,  or  foetal 
matters,  such  as  meconium  from  the  child,  might  also  be  sucked  into  the 
air-passages  soon  after  the  birth.  When  a  child  is  born  with  the  membranes 
entire,  or  with  part  of  the  membranes  over  the  face  and  head,  which  is 
called  being  born  with  a  caid,  unless  timely  aid  be  at  hand,  the  child  must 
die.  The  authors  have  met  with  cases  iu  which  the  membranes  were  too 
tough  to  be  torn  by  hand,  and  required  incision.  Mr.  Blenkiusop,  of 
Warwick,  in  June,  1862,  told  Dr.  Taylor  of  one  such  case  in  which  a  child 
was  so  born,  and  those  present  at  the  birth  would  not  interfere.  The 
coroner  held  that  as  the  evidence  showed  it  had  not  breathed,  it  never  had 
any  legal  existence,  a  "summing  up"  which  we  have  before  shown  to  be 
incorrect.  Iu  Cormack's  Journal,"  Feb.  1845,  Dr.  Easton,  of  Glasgow, 
reports  a  case  in  which  mud  had  evidently  been  forced  into  a  child's 
throat  and  mouth,  and  was  found  in  the  gullet  as  well  as  in  the  air-pas- 
sages. Straivs  have  sometimes  been  found  in  the  stomach,  etc.,  as  iu  the 
case  of  Macintyre  (Glasgow  Autumu  Circuit,  1829).  Dr.  Littlejohu  re- 
ports a  case  of  death  from  dough,  or  bread-pulp,  forcibly  impacted  in  the 
throat  and  larynx  of  a  child — the  mass  was  accurately  moulded  to  the  parts 
("Edinburgh  Medical  Journal,"  Dec.  1855,  p.  521).  In  a  case  reported 
in  the  "  Aunales  d'Hygiene,  etc."  (1863,  2,  395),  a  plug  of  flax  was  found 
in  the  mouth.  Foreign  substances  thus  found  in  the  interior  of  the  child's 
body  should  be  carefully  examined;  as,  iu  one  case  related  by  Dr.  Dohrn 
("Horn's  Vierteljahrschrift,"  1867,  2,  98,  and  Taylor,  loc.  cit,  p.  394), 
such  an  examination  led  to  the  mother's  acquittal,  as  the  truth  of  her  ac- 
count was  thus  substantiated.  The  child  may  be  suffocated  by  being  thrust 
into  a  small  box  or  trunk,  or  prematurely  buried. 

If  a  child  fall  into  a  mass  of  fiscal  matter,  as  in  a  privy,  or  similar 
public  convenience,  or  even  into  the  pan  of  a  water-closet,  the  cause  of 
death  is  generally  suffocation,  pure  and  simple,  and  not  drowning  properly 
so-called,  as  the  quantity  of  water  is  generally  small. 

(2.)  Suffocation  by  strangulation  is  a  very  common  mode  of  infanticide. 
One  of  the  commonest  means,  because  always  at  hand,  is  the  use  of  the 
navel  string.  As  remarked  at  page  693,  this  may  happen  naturally  from 
the  funis  being  coiled  round  the  neck  in  utero,  and  the  child  being  so 
born,  no  skilled  assistance  being  at  hand,  dies,  and  the  suspicion  of  child- 
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murder  might  thus  arise.  In  such  a  case,  however,  there  would  be  hardly 
any  possibility  of  the  lungs  being  aerated  or  expanded  in  the  slightest 
degree,  whilst  if  done  after  birth,  some  portions  of  the  lungs  would  prob- 
ably be  expanded.  Garters,  bits  of  ribbon,  pieces  of  tape,  string,  and  por- 
tions of  dress  may  be,  and  all  have  been,  used  for  the  same  purpose.  It 
is  but  rarely  that  a  newborn  child  is  actually  hanged,  although  such 
things  have  been. 

In  all  the  cases  just  mentioned,  as  in  that  of  drowning,  the  post-mortem 
appearances  are  very  similar.  There  will  be  the  same  congestion  of  the 
right  heart,  the  same  engorgement  of  the  lungs,  with  punctiform  and  other 
ecchymoses  on  the  pleura?,  pericardium,  endocardium,  peritoneum,  and 
bronchial  mucous  membranes.  Tardieu  insists  strongly  on  these  in  the 
case  of  death  from  any  form  of  suffocation  ;  and  he  has  given  an  excellent 
colored  plate  of  these  extravasations  of  blood,  which  are  usually  bright  in 
color,  whilst  the  rest  of  the  blood,  in  the  lungs  and  right  heart,  and  in 
the  veins,  is  very  dark.  Dr.  Taylor  quotes  Drs.  Douillard  and  Gallard 
("Ann.  d'Hygiene,"  1872,  vol.  i,  p.  201),  to  show  that  subpleural  ecchy- 
moses may  be  found  in  death  from  natural  causes.  Dr.  Ssabinski 
('"Horn's  Vierteljahrs.,"  1867,  vol.  ii,  p.  146)  states  that  he  only  found 
these  ecchymoses  once  in  ten  eases  of  animals  suffocated.  This  observer 
thinks  a  bloodless  condition  of  spleen  a  more  constant  symptom.  Our 
own  experience,  however,  agrees  with  that  of  Tardieu  ;  and  we  have  al- 
ready cautioned  you  against  placing  undue  reliance  on  any  one  sign  or 
symptom  taken  by  itself  alone.  There  is,  however,  one  great  difference  be- 
tween the  lungs  of  young  children  and  those  of  aged  adults  as  regards 
suffocation.  If  the  child  be  vigorous  and  well  developed,  the  muscular 
and  elastic  forces  of  the  arteries  and  arterioles  will  be  sufficient  to  drive 
the  blood  on  after  the  heart  has  ceased  to  beat,  and  respiration  is  pre- 
vented. Such  lungs  will,  therefore,  be  found  comparatively  bloodless  or 
anaemic,  but  with  a  large  amount  of  emphysema  or  dilatation  and  rupture 
of  the  air-cells,  owing  to  the  violent  attempts  at  inspiration  or  breathing. 
Some  years  ago  the  authors  were  somewhat  puzzled  at  discovering  these 
results  of  the  vitality  of  the  tissues.  There  could,  however,  be  no  doubt 
as  to  the  facts,  as  they  were  found  in  accidental  cases,  where  the  suffoca- 
tion was  undisputed  and  fully  proved.  Since  then,  several  Continental 
medico-legists  have  pointed  out  this  phenomenon  in  the  lungs  of  young 
children.  For  other  post-mortem  appearances,  reference  must  be  made  to 
the  chapter  on  "Death  by  Apncea"  (asphyxia). 

(3.)  Death  by  Drowning. — Just  as  in  the  case  of  suffocation,  if  a  child 
have  never  breathed,  it  would  be  impossible  to  show  that  death  resulted 
from  drowning.  But  the  body,  if  it  had  been  long  in  the  water,  would 
exhibit  the  phenomena  of  maceration.  The  fact  that  a  child  had  swallowed 
dirty  water,  with  shells  of  minute  size,  sea  or  water-weeds,  sand,  mud, 
diatoms,  and  the  like,  would  be  strong  corroborative  evidence.  {See  the 
chapter  oil  "  Apnoea  and  Asphyxia,"  section  "  Drowning.") 

Adipocere  would  take  at  least  four  to  six  weeks  for  its  formation. 

Remember  that  to  prove  fatal,  the  whole  of  a  child's  body  need  not  be  sub- 
merged or  under  water.  To  use  a  common  phrase,  a  child  of  small  size 
might  be  drowned  in  a  quart  pot.  It  is  quite  enough  for  the  face,  indeed 
for  the  mouth  and  nose,  to  be  completely  covered  by  water.  It  is  often 
said  that  a  body  is  merely  thrown  into  the  water  to  get  rid  of  it,  after  the 
child  is  dead.  You  will,  therefore,  have  to  search  for  signs  of  live  birth, 
and  to  see  whether  the  child  have  survived  its  birth  some  days  or 
not.  Children  newly  born  are  often  found  in  privies  or  waterclosets,  and 
the  defence  usually  adopted  is  that  the  mother  was  suddenly  taken  in 
labor  whilst  sitting  on  the  closet.     If  you  find  proofs  that  the  child  has 
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survived  its  birth  some  days,  such  a  defence  is  at  once  invalidated.  For 
this  mode  of  defence  to  be  established,  it  ought  to  be  proved  either  that 
the  pelvis  was  very  large,  or  that  the  child  was  very  small,  or  the  final  act 
of  delivery  very  rapid,  and  that  the  mother  lost  consciousness.  It  would 
appear  from  Taylor  (and  this  agrees  with  our  own  experience)  that  the 
condition  of  the  funis,  or  umbilical  cord,  will  very  often  settle  the  truth 
or  falsehood  of  such  a  defence  at  once. 

II.  The  Infant  may  have  died  from  Wounds. — We  need  scarcely  point 
out  that  the  discovery  of  punctured,  incised,  lacerated,  or  contused  wounds 
must  always  lead  to  the  gravest  suspicion  of  murder.  For  although  the 
use  of  obstetric  instruments,  the  scissors  used  to  divide  the  cord,  and  broken 
utensils  might  all  inflict  such  wounds,  yet,  as  a  matter  of  fact,  except 
from  the  former  cause,  such  injuries  are  almost  unknown.  The  marks 
of  forceps  or  of  craniotomy  instruments  are  too  familiar  to  piactical  men 
to  need  detailed  description.* 

The  only  accidental  injuries  produced  by  a  careless  division  of  the  funis 
of  which  we  have  personal  knowledge  happened  to  the  fingers  in  one  in- 
stance, and  to  the  penis  and  the  toes  in  the  others. 

For  the  answer  to  the  question,  "Were  these  wounds  inflicted  whilst 
the  child  was  alive  ?"  we  must  refer  to  the  chapter  on  "  Wounds." 

Lingering  labors,  especially  when  there  is  much  difficulty  in  the  passage 
of  the  child's  head,  produce  a  puffy  and  blood-infiltrated  swelling  of  the 
child's  scalp,  known  as  caput  succedaneum  cephalhematoma,  which  is  familiar 
to  all  practical  accoucheurs,  and  even  to  mid  wives. 

III.  Fractures  of  the  Skull  and  other  Bones. — The  bones  of  the  skull,  and 
particularly  the  parietal  bones,  are  most  likely  to  be  broken,  both  by  acci- 
dents, and  by  violence,  employed  with  criminal  motive.  It  is  true  that  a 
clumsy  midwife  (like  the  one  who  said,  "I  always  breaks  the  child's  legs 
in  these  cross-births")  or  accoucheur  might  fracture  the  bones  of  the  arms 
or  legs  by  dragging  down  the  former  across  the  child's  back,  or  by  undue 
force  applied  to  the  latter.  It  is  hoped  that  such  cases  are  now  ex- 
tremely rare.  In  any  case  this  injury  is  hardly  likely  to  be  immediately 
fatal.  Fractures  of  the  skull,  and  of  other  bones,  such  as  the  ribs,  or 
those  of  the  upper  or  lower  extremities,  may  happen  accidentally  in  two 
ways,  viz. : 

(1.)  Accidents  happening  to  the  Mother  before  the  Birth  of  the  Child  may 
produce  Intrauterine  Fractures. — A  fall  downstairs,  kicks  on  the  abdomen, 
or  violent  blows,  may  fracture  the  child's  skull,  ribs,  or  limbs  whilst 
unborn.  The  authors  have  known  this  to  occur  in  the  sow,  bitch,  and 
doe-rabbit,  as  well  as  in  the  ewe  and  the  female  cat,  from  their  being  run 
over.  A  mare  in  foal  fell  over  into  a  quarry,  and  the  colt  with  which 
she  was  heavy,  was  born  dead  with  a  fractured  skull.  A  costermonger 
kicked  his  donkey,  who  was  near  her  time  for  foaling — the  young  donkey 
had  a  broken  foreleg,  and  symptoms  of  fractured  skull.  Dr.  Stauelli 
("  Gazette  des  Hopitaux,"  November  7,  1846,  p.  523)  states  that  a 
pregnant  woman,  five  days  before  the  expiration  of  her  full  term  of  preg- 
nancy, fell  whilst  running,  so  that  her  belly  struck  sharply  against  a 
jagged  stone.  Four  days  after  she  was  delivered  of  a  dead  aud  putrid 
child,  and  she  herself  died  in  an  hour.     The  child's  head  was  greatly 

*  Usually  speaking,  the  mark  of  one  forceps  blade  is  in  front  of  one  ear,  and  that 
of  the  other  blade  behind  the  corresponding  ear.  (Strange  as  it  may  seem,  we  have 
known  the  professed  pathologist  (of  u  large  hospital)  forgetful  of  the  appearances 
usually  produced  by  craniotomy  done  with  scissors  and  crotchet.  He  described 
these  appearances  as  resembling  the  ravages  of  a  carnivorous  animal. 
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swollen,  and  the  skull  was  found  almost  crushed,  the  parietal  having  be- 
come separated  from  the  temporal  bones  as  if  by  external  violence.  There 
were  no  other  injuries  except  those  of  the  skull  in  the  child.  See  Taylor 
(loc.  cit.,  p.  413),  and  Dr.  Barker,  of  Bedford,  "On  Intrauterine  Frac- 
tures," p.  21,  1857.  Tardieu  reports  a  case  of  fracture  of  a  child's  skull 
by  the  mother  falling  out  of  a  window  whilst  in  the  very  act  of  labor! 
(loc.  cit,  p.  134  ;  see  also  H.  Blot,  "  Bull,  de  la  Societe  Anatom.,"  xxiii 
anuee,  1848,  p.  198). 

(2.)  Fracture  of  the  skull,  etc.,  may  occur  in  the  act  of  birth  from  the  child 
falling  on  the  ground.  It  is  well  known  that  the  usual  presentation  or 
position  of  a  child  in  utero  is  head  foremost.  There  are  now  so  many 
instances  of  this  accident  on  record  in  all  the  modern  works  on  legal  medi- 
cine, and  in  most  of  those  on  obstetrics,  that  we  think  it  enough  to  mention 
the  fact,  and  to  add,  that  we  have  known  it  occur  where  there  was  no  sus- 
picion of  child  murder — that  it  is  most  likely  to  happen  in  women  with 
large  roomy  pelves  (pelvis  equabiliter  justo  major),  such  as  are  exceed- 
ingly common  amongst  Irishwomen,  and  healthy  women  in  country  dis- 
tricts— or  when  the  child  is  prematurely  born.  The  fracture  is  most  com- 
monly, but  not  of  necessity,  of  the  left  parietal  bone,  the  site  being  de- 
termined partly  by  the  presentation,  partly  by  the  position  and  movements 
of  the  mother.  Consult  on  this  subject  of  fractures,  Taylor  (loc.  cit.),  p. 
403,  etc.,  also  the  "American  Journal  of  Medical  Science,"  January, 
1853,  p.  254 ;  also  "  Hartshorne's  Medical  Jurisprudence,"  American 
edition;  Tardieu  (loc.  cit),  p.  133;  Schworer,  of  Freiburg,  Beitrage  zur 
Lehre  von  dem  Thatbestaude  des  Kimlermordes,  etc.,  etc.,  Freiburg, 
1836,  p.  38 ;  Casper's  "  Medical  Jurisprudence,"  vol.  iii,  Dr.  Balfour's 
translation. 

(3.)  The  use  of  the  forceps,  or  other  obstetric  instruments,  may  cause  frac- 
ture of  the  skull.  Tardieu  figures  such  cases.  Taylor  and  Guy  allude  to 
them.  The  remark  previously  made  implies  here,  that  the  marks  of  the 
forceps  are  most  common  just  in  front  of  one  ear  and  just  behind  the  other. 
The  parietal  and  temporal  bones  are  those  most  likely  to  be  affected. 
Version  may  sometimes  be  a  cause  of  fracture. 

(4.)  It  has  been  said  that  the  woman's  hands,  the  force  of  the  uterus  itself, 
of  the  vagina,  or  of  the  woman's  thighs,  may  fracture  the  skull  of  the  child 
in  the  act  of  birth.  Practical  accoucheurs  know  very  well  that  in  difficult 
labors,  quite  apart  from  any  use  of  instruments,  the  bones  of  the  child's 
skull  become  folded  over  one  another,  which  can  only  happen  by  their 
becoming  partially  severed  from  each  other.  Sometimes  there  is  an  audi- 
ble crack  or  grating  to  be  heard  under  these  circumstances.  It  is  not 
to  be  doubted  that  the  mother's  hands,  or  even  thighs,  may  exercise  an 
enormous  force.  What  seems  to  have  been  forgotten  is,  that  very  much 
depends  upon  the  degree  or  amount  of  ossification  in  the  child's  skull. 
The  more  mature,  the  more  likely  to  be  fracture.  When  we  are  asked, 
however,  to  go  a  step  further,  and  to  believe  that  the  neck  can  be  dislo- 
cated, or  the  head  severed  in  a  healthy  newborn  child,  whether  living,  or 
only  just  dead,  without  any  undue  violence,  we  must  hesitate,  when  we 
know  that  Dr.  Matthews  Duncan  estimated  that  a  traction  force  of  105 
lbs.  can  be  applied  to  a  child's  neck  without  destroying  life,  and  that  at 
least  120  lbs.  force  was  required  to  sever  the  head  of  a  newborn  child. 
Joulin  has  even  applied  148  lbs.  traction  force  to  the  neck  of  a  dead  fetus 
without  separation.  Gordell  again  has  seen  a  child  born  alive  after  130 
lbs.  traction-force,  and  has  twice  known  living  children  born  after  an 
audible  crack.  ("British  Medical  Journal,"  September  19, 1874,  p.  384  ; 
"  Dublin  Quarterly  Journal  of  Medical  Science,"  November,  1875,  p.  445.) 
Where  there  is  previous  death  and  decomposition,  the  head  may,  no  doubt, 
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be  pretty  easily  severed,  and  may  sometimes  be  left  behind  in  utero,  in 
breech  and  footling  cases.  The  authors  themselves  know  of  such  eases, 
and  they  are  mentioned  in  most  obstetric  works.  As  regards  the  traction- 
power,  it  is  well  known  that  a  man  of  10  stone  has  repeatedly  pulled  with 
all  his  might  without  this  result;  and  although  only  a  portion  of  his  mus- 
cular force  and  a  portion  of  his  weight  can  be  supposed  to  act  iu  a  straight 
line  with  the  neck,  there  can  be  no  doubt  the  force  employed  is  often 
enormous.  All  the  fractures  of  the  skull  to  which  we  have  just  alluded  are, 
as  a  rule,  much  slighter  and  less  marked  than  those  produced  by  intentional 
violence.  This  is  true  even  of  the  forceps  cases,  and  of  those  produced  by 
tails  from  a  height.  As  regards  the  possibility  of  a  woman  being  delivered 
in  the  upright  position,  besides  the  numerous  cases  related  by  Casper  and 
others,  the  authors  can  add  their  personal  experience.  One  such  case 
happened  suddenly  to  a  lady  who  was  exceedingly  anxious  to  have  a 
living  child,  having  had  several  dead  ones.  It  is,  however,  very  seldom 
that  such  falls  prove  fatal  to  the  child  ;  if  it  dies  there  is  generally  some 
other  cause  of  death.  Besides  fracture  of  the  skull,  such  a  sudden  birth 
and  fall  may  cause  the  cord  or  funis  to  be  suddenly  broken  off  (this  is  not 
always  so,  much  depends  upon  its  length,  as  well  as  strength) ;  premature 
separation  of  the  placenta  with  its  results;  concussion  of  the  brain,  and 
hyperemia  of  and  within  the  skull,  or  actual  cerebral  haemorrhage  iu  vari- 
ous situations  ;  Ploucquet  says  dislocation  of  the  cervical  vertebrae  (?)  and 
possibly  other  fractures,  as  of  the  limbs  or  ribs.  Fractures  of  the  skull 
from  violence,  purposely  inflicted,  are  usually  far  more  severe.  The  skull 
is  often  battered  iu  with  fearful  violence,  and  it  is  seldom  that  the  seat  of 
injury  is  confined  to  any  one  spot.  There  are  usually  several  fractures, 
and  other  signs  of  violence.  We  need  scarcely  caution  you  against  mis- 
taking natural  deficiencies  in  ossification  for  the  effects  of  violence. 

IV.  Poison  is  sometimes,  though  rarely,  employed  to  destroy  the  newborn 
child.  Opium  is  most  likely  to  be  employed  iu  this  way — either  in  the 
form  of  syrup  of  poppies,  or  laudanum,  or  some  of  the  "  soothiug  syrup," 
too  much  used  to  quiet  infants.  Tardieu  remarks  that  this  mode  of  infanti- 
cide is  very  rare.  In  a  recent  case  of  suspected  infanticide  near  Finsbury 
Square,  it  was  stated  that  an  overdose  of  syrup  of  poppies  had  been  given 
by  mistake  (!).  As  the  body  of  the  child  had  been  boiled,  it  would  have 
been  difficult  to  detect  this  poison.  Slingenberg  ("  Dissert.  Medic,  foreus. 
de  Iufanticid,"  Groningen,  1834,  p.  99),  quoted  by  Tardieu,  states  that  iu 
one  case  known  to  him,  orpiment  was  given  to  the  newborn  child  by  the 
mother  to  kill  it;  and  in  another  case  verdigris.  Tardieu  mentions  two 
very  young  infants  who  were  destroyed  by  the  introduction  of  sponges 
dipped  in  nitric  and  hydrochloric  acids  respectively  into  their  mouths. 
This  crime  would  appear  (from  Taylor  and  Tardieu's  reports)  to  be  more 
frequent  in  France  than  elsewhere.  There  is  no  special  difficulty  in  de- 
tecting poison  in  the  bodies  of  young  infants — and  in  any  doubtful  case, 
it  would  be  your  duty  to  examine  for  evidence  of  this  sort  of  death. 

V.  Newly  born  children  may  be  killed  by  cold  and  exposure.  This  is,  of 
course,  most  likely  to  happen  in  the  winter  months.  The  evidence  must 
be  chiefly  circumstantial.  It  is  well  known  that  a  young  child  requires 
more  warmth,  ab  extra,  than  an  older  child  or  a  young  adult. 

VI.  Death  may  have  been  caused  by  starvation.  A  healthy,  mature  child, 
if  kept  warm,  will  generally  live  two  or  three  days  without  food,  or  with 
very  little.  If,  therefore,  death  occurs  from  this  cause,  it  will  be  almost 
certainly  of  set  purpose.  The  empty  condition  of  the  alimentary  canal 
would  be  the  chief  medical  proof.     See  the  chapter  on  Starvation. 
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VII.  The  child  may  die  from  burns  and  scalds,  purposely  inflicted.  The 
questions  likely  to  arise  out  of  these  injuries  are  precisely  the  same  as  in 
the  case  of  adults,  viz.:  Was  the  burn  or  scald  inflicted  during  life  or 
after  death  ?  If  the  former,  was  it  mortal  ?  We  must  refer  to  the  chapter 
on  this  subject  for  the  general  principles  which  must  guide  you  in  forming 
a  judgment. 

On  the  Condition  of  the  Mother  during  or  just  after  Childbirth. 

Those  accoucheurs  whose  practice  is  chiefly  among  the  middle  or  upper 
classes,  or  amongst  "well-to-do  artisans'  wives,  are  very  apt  to  underrate  the 
strength,  capacity  for  endurance,  and  muscular  exertion  of  the  parturient 
or  recently  delivered  female.  The  habits  of  savage  nations  in  this  respect 
are  well  known.  An  Indian  or  African  woman,  or  even  a  gipsy,  will  step 
aside  into  a  wood,  be  delivered  of  a  child  without  assistance,  and  then  re- 
sume her  march  with  the  tribe  she  is  accompanying.  Even  in  our  own 
country,  there  are  numerous  instances  of  domestic  servants  and  field- 
laborers  resuming  their  work  immediately  after  childbirth.  One  of  the 
authors  saw  a  countrywoman  doing  heavy  field  work,  on  a  wet  day,  on  a 
clay  soil,  the  day  after  the  birth  of  her  ninth  child.  In  another  case,  a 
primipara,  after  delivery  accompanied  with  profuse  haemorrhage,  dropped 
down  from  a  window  twelve  feet  from  the  road,  and  walked  at  least  eleven 
or  twelve  miles,  and  was  apparently  but  little  worse  for  it.  Casper  and 
Taylor,  and  other  authors  on  this  subject,  relate  similar  instances.  You 
should  also  be  aware  that  it  is  by  no  means  a  rule  without  an  exception 
for  a  first  labor  to  be  a  lingering  one.  A  great  number  of  cases  of  sudden 
delivery  have  occurred  in  primiparse,  and  that  in  circumstances  quite  free 
from  suspicion. 

The  Duties  of  Experts  in  Cases  of  Suspected  Infanticide. 

These  are  so  well  explained  by  Beck  that  we  cannot  do  better  than  quote 
him  with  slight  alterations  as  regards, — 

I.  The  examination  of  the  child. 

(1)  As  regards  the  external  examination  this  should  embrace  the 
following  particulars : 

(a)  Everything  relating  to  its  external  appearance,  shape,  con- 
formation, condition  as  to  putrefaction,  spots,  ecchymosis, 
etc.,  etc. 

(6)  Its  size,  including  not  merely  the  length,  etc.,  of  the  whole 
body,  but  the  dimensions  of  the  head  and  thorax. 

(c)  Its  weight. 

(d)  The  condition  of  the  navel  and  umbilical  cord. 

II.  Internal  examination.     This  should  include, — 

(1)  The  condition  of  the  respiratory  organs. 

(a)  The  dimensions  and  shape  of  the  thorax. 

(b)  The  situation  of  the  diaphragm. 

(c)  The  color  of  the  lungs. 

(d)  Their  volume. 

(e)  Their  shape. 
(/)  Their  situation. 

(g)  Their  consistence  or  density. 
(h)  Their  absolute  weight. 
(i)  Their  specific  weight. 
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(2)  The  condition  of  the  organs  of  circulation. 

(a)  The  foramen  ovale. 

(b)  The  ductus  arteriosus,  its  dimensions  and  shape. 
(,c)  The  ductus  venosus. 

(rf)  The  state  of  the  umbilical  vessels. 

(e)  The  condition  of  the  heart  and  its  cavities  (this  must  be 
noted  first). 

(3)  The  condition  of  the  abdominal  organs. 
(a)  The  liver,  its  weight  and  size. 

(6)  The  stomach  and  intestines  ;  particularly  the  large  intes- 
tines ;  as  to  the  presence  or  absence  of  food,  meconium,  etc. 

(c)  The  state  of  the  urinary  bladder  and  kidneys. 

(4)  The  condition  of  the  brain  and  spiual  marrow,  the  cranium 

having  been  first  examined  for  fracture,  etc. 

In  opening  the  body  of  such  a  child,  Beck  recommends  that  an  open- 
ing be  made  from  the  mouth  downwards,  and  that  the  symphysis  of  the 
lower  jaw  should  be  divided,  or  portions  taken  out  so  as  to  get  a  clear 
view  of  the  throat  and  mouth.  If,  however,  the  mouth  be  forced  open, 
and  the  plan  recommended  at  page  33,  for  making  post-mortems,  be 
adopted,  it  will  seldom  be  necessary  to  divide  the  lower  jaw. 

III.  As  regards  the  examination  of  the  mother,  or  we  should  rather  say 
of  the  woman  suspected  of  having  given  birth  to  the  child,  we  have  little 
to  add  to  what  has  been  already  said  of  the  signs  of  recent  delivery  in 
the  living.     Should  she  be  dead,  the  remarks  made  at  page  621  will  apply. 

IV.  You  may  be  called  upon  to  examine  bedding,  articles  of  wearing  ap- 
parel, and  perhaps  stains  on  the  floor  of  a  room,  or  water-closet.  The  pecu- 
liar smell  of  a  lying-in  room,  the  discovery  of  foetal  hairs,  meconium,  and 
perhaps  fragments  of  decidua,  or  portions  of  placenta  and  of  the  mem- 
branes will  be  almost  the  only  signs  on  which  you  can  place  absolute 
reliance.  For  blood  might  arise  from  menorrhagia,  uterine  hydatids, 
metrorrhagia,  from  fibroids  or  polypous  tumors  of  the  uterus,  and  the  like  ; 
or,  as  in  a  case  which  occurred  a  few  years  ago,  from  a  "sheep's  pluck," 
procured  to  represent  the  placental 

On  Medico  legal  Reports  in  Cases  of  Infanticide. 

Most  authors,  on  the  subject  of  infanticide,  give  examples  of  the  kind 
of  reports  which  a  medical  witness,  or  witnesses,  should  draw  up  in  such 
cases.  Although  our  own  opinion  is  that  an  intelligent  medical  witness 
will  generally  find  but  little  difficulty  in  writing  down  the  facts  he  has 
discovered  in  his  examination,  we  think  the  subjoined  form  may  prove  of 
advantage,  because  it  enables  us  to  repeat  some  of  the  principal  facts  on 
which  our  decisions  must  be  founded.  We  have  chosen  a  case  of  a  newly 
born  infant,  who  had  survived  its  birth  some  days,  and  had  been  suffo- 
cated. 

I  [or  we'],  the  undersigned  [John  William  Smith  and  Thomas  Brown], 
Doctor  of  Medicine  [or  Member[s]  of  the  Royal  College  of  Surgeons,  and 
Licentiate[s]  of  the  Society  of  Apothecaries],  residing  at  [020  City  Road, 
N.~],  and  practicing  as  Physician[s]  [or  Surgeon [«]],  hereby  declare,  as 
witness  my  [or  Our],  hand[s]  and  seal[s],  that  being  requested  to  examine 
the  body  of  a  male  infant,  found  on  the  20th  July,  1876,  in  [a  goods-shed 
of  the  Loudon  and  Northwestern  Railway  Company],  I  [or  we],  accord- 
ingly did  so  on  the  [21st]  day  of  [July,  1876],  and  that  the  following 
account  is  a  true  statement  of  the  facts  of  the  case : 
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The  body  is  that  of  a  well-developed  and  mature  male  child,  born  at 
full  term,  as  is  shown  by  the  facts.  Its  length  is  [20V1  inches.  It  weighs 
[7j]  pounds.  The  head  measured  [3£  x  4^  x  51  inches.  The  nails  are 
well  developed  and  nearly  reach  the  ends  of  the  fingers.  There  is  a  good 
deal  of  hair  on  the  head — these  hairs  are  about  f  of  an  inch  long.  Both 
testicles  (or  stones)  are  in  the  scrotum  (or  purse).  The  pupillary  mem- 
branes have  been  fully  absorbed.  There  is  not  much  hair  on  the  trunk. 
The  navel  was  as  nearly  as  possible  the  middle  point  of  the  child's  length. 
The  navel-string  had  been  tied  and  cut  off  at  a  distance  of  2f  inches  from 
the  body.  It  had  completely  withered,  and  had  almost  separated  from 
the  body.  There  were  no  signs  of  external  injury,  except  that  around  the 
mouth  there  were  marks  such  as  would  be  produced  by  a  coarse  towel  or 
cheese-cloth,  firmly  pressed  down  upon  the  flesh — namely,  longitudinal 
and  transverse  markings,  intersecting  one  another,  such  as  the  warp  and 
woof  of  a  coarsely  woven  fabric  would  produce.  The  extremities,  that  is, 
the  tips  of  the  fingers  and  toes,  especially  the  nails,  and  the  ears  and  nose, 
were  extremely  livid  or  dark — exactly  as  happens  in  the  case  of  death  by 
suffocation.  On  opening  the  body,  I  [or  we]  found  as  follows:  The  lungs 
nearly  filled  the  chest.  The  diaphragm  reached  as  high  as  the  [sixth] 
rib.  The  right  heart  was  loaded  with  dark  blood.  The  left  side  of  the 
heart  was  empty.  The  foramen  ovale  was  nearly  closed,  and  the  ductus 
arteriosus  was  funnel-shaped  and  closed  at  the  end  nearest  the  aorta,  or 
chief  bloodvessel.  The  pericardium  (or  bag  containing  the  heart)  and 
the  pleurae  (or  bags  containing  the  lungs)  w7ere  marked  with  bright  star- 
shaped  patches  or  extravasations  of  blood.  So  also  were  the  lining  mem- 
branes of  the  bronchial  tubes,  and  of  the  interior  of  the  heart.  The  lungs 
weighed  [1120]  grains.  The  edges  of  the  lungs  were  emphysematous,  in 
other  words,  the  air-vesicles  were  distended,  bloodless,  and  broken  down 
one  into  the  other.  The  air-vesicles  of  the  rest  of  the  lungs  were  plainly 
visible  to  the  naked  eye,  and  some  portions  of  both  lungs  floated  in  water. 
The  remainder  of  the  lungs  were  gorged  with  blood,  which  escaped  freely, 
mixed  with  froth,  when  they  were  cut  into.  These  portions  sank  in  water, 
although  not  quite  to  the  bottom  of  the  vessel.  The  bronchial  tubes  con- 
tained frothy  mucus  mixed  with  blood.  There  was  nothing  remarkable 
in  the  abdomen,  except  that  all  the  organs  and  all  the  veins  were  dis- 
tended with  dark  blood.  The  umbilical  arteries  had  closed.  In  the 
stomach  we  found  a  quantity  of  starchy  food  (probably  arrowroot),  with 
some  milk,  and  in  the  large  intestines  some  fecal  matter  of  brownish  color. 
The  point  of  ossification  of  the  lower  epiphysis  of  the  femur  was  three 
lines  in  diameter.  On  opening  the  head,  we  found  the  membranes  of  the 
brain  much  congested — the  sinuses  filled  with  dark  blood.  There  were 
numerous  bloody  points  in  the  brain-substance.  The  brain  weighed  lOf 
ounces.  The  liver  weighed  3  ounces.  From  these  appearances  I  [or  we~] 
conclude — 

1st.  That  this  child  was  born  at  full  term,  and  alive. 

2d.  That  he  survived  his  birth  some  days — probably  a  week  at  least. 

3d.  That  he  died,  in  all  human  probability,  from  suffocation,  such  suffo- 
cation being  most  likely  purposely  done  with  a  coarse  damp  towel  or  cheese- 
cloth— the  marks  of  the  fabric  on  the  lips  and  round  the  mouth  being 
coarser  than  those  caused  by  the  linen  or  baby -clothes  generally  in  use. 

Further,  the  said  [here  insert  the  name  or  names]  further  declare  that 
I  [or  we]  have  also  examined  a  woman  aged  about  [twenty-two  years], 
whose  name  was  said  to  be  [Amelia  Jones],  whom  we  found  in  bed  at  [890 
Bath  Street,  City  Road,  E.  C.].  She  had  dark  circles  round  her  eyes.  The 
pulse  was  weak  and  compressible,  and  over  100  [106]  per  minute.     The 
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skin,  etc.,  of  the  belly  or  abdomen  was  relaxed,  flabby,  and  wrinkled.  It 
was  marked  with  numerous  shiny  streaks  (linese  albican tes)  and  purplish 
marks  ;  these  were  also  found  on  the  thighs.  A  body  in  the  situation  of  the 
uterus  could  be  felt  through  the  abdominal  walls,  as  large  as  a  cricket-ball, 
or  somewhat  larger.  There  was  milk  in  both  breasts,  and  a  dark  circle 
(areola)  round  each  nipple,  in  which  numerous  and  large  follicles  could  be 
seen.  The  perineum  was  torn  for  about  half  an  inch  towards  the  anus, 
but  not  extending  into  it.  The  vagina  was  much  relaxed,  and  had  a 
bruised  and  dark  appearance.  The  uterus  felt  large  and  heavy.  The  os 
uteri  was  wide  open,  and  admitted  two  fingers,  presented  three  or  four  dis- 
tinct lacerations  or  tears.  A  sound  could  be  passed  to  a  depth  of  nearly 
5  inches.  The  under-linen,  bedding,  etc.,  were  stained  with  blood,  and 
she  had  a  greenish-yellow  (lochial)  discharge.  From  these  appearances  I 
[or  we]  conclude — 

1st.  That  this  woman  has  been  recently  delivered,  and  that  probably 
within  a  week  or  ten  days. 

2d.  That  looking  at  the  lacerations  of  the  perineum  and  os  uteri,  the 
child  of  which  she  was  delivered  was  in  all  probability  mature  and  of 
full  size. 

3d.  That  it  is  therefore  probable,  as  she  will  give  no  account  of  her  own 
child,  that  the  body  found  is  that  of  said  child. 

In  witness  whereof,  I  [or  we]  have  hereunto  set  my  [or  our]  hand[s] 
this  [21st]  day  of  [July],  187[6], 

In  drawing  up  such  reports,  attention  should  be  paid  to  the  following 
particulars : 

(1)  All  measurements  and  weights  and  statements  of  size  should  be  in 
plain  terms,  and  as  far  as  possible  in  standard  measures  and  weights — or 
comparison  made  with  well-known  objects. 

(2)  Dates  and  places  should  be  plainly  stated,  and  also  names  of  per- 
sons where  such  are  known. 

(3)  The  conclusions  or  opinions  should  be  kept  distinct  from  the  facts. 

Cautions  as  to  the  Docimasia  Pulmoman  or  Examination  of  the  Lungs. 

Although  we  have  before  stated  that  breathing  or  respiration  is  not  the 
only  proof  of  life,  yet  there  can  be  no  doubt  that  the  examination  of  the 
lungs  is  the  chief  means  of  establishing  the  fact  that  a  child  has  had  sepa- 
rate life.  It  is  therefore  very  necessary  that  we  should  have  clear  ideas  on 
this  subject.  We  therefore  recapitulate  very  briefly,  in  a  tabular  form,  the 
characters  of  lungs  which  have  and  have  not  respired  or  breathed  : 


Lungs  which  have  not  breathed. 

Lungs  which  have  breathed. 

1.  Dark  in  color  (black-blue,  maroon,  or  pur- 

ple).   They  resemble  liver. 

2.  Air-vesicles  not  visible  to  naked  eye. 

3.  Do  not  crepitate  or  crackle  when  squeezed 

or  cut. 

4.  Contain   but  little   blood — therefore  little 

escapes  on  section. 

5.  This  blood  is  not  frothy,  unless  there  is 

putrefaction. 

6.  They  sink   in    water,   unless  putrid,    and 

often  even  then. 

7.  The  bubbles  of  gas  arising  from  putrefac- 

tion can  be  squeezed  out. 

1.  Light  in  color  (rose-pink,  paler  pink,  light- 

red,  or  crimson). 

2.  Air-vesicles    distinctly   visible    to    naked 

eye,  or  to  lens  of  low  power  (say  a  two- 
inch,  or  common  reading-glass). 

3.  They  crepitate  or  crackle  freely. 

4.  Contain   a  good  deal  of  blood,  which  es- 

capes freely  on  section. 

5.  This  blood  is  freely  mixed  with  air,  and 

therefore  frothy. 

6.  They  float  in  water,  or,  at  all  ev  nts,  the 

parts   which    have    been    expanded    or 
have  breathed.     If  fully  expanded  they 
will  even  buoy  up  the  heart. 

7.  The  air  cannot  be  squeezed  out. 
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We  have  previously  alluded  to  some  of  the  supposed  fallacies  of  the 
hydrostatic  test  or  floating  of  the  lungs  in  water,  hut  in  reality,  if  (1)  we 
take  care  that  the  water  is  cool  (not  above  62°  Fahrenheit),  if  (2)  we  re- 
member to  cut  the  lungs  into  pieces  if  the  whole  do  not  float,  and  if  (3) 
we  combine  pressure  with  the  floating,  there  is  in  reality  no  fallacy  except 
the  difficulty  of  distinguishing  cases  of  artificial  inflation  (which  may  have 
been  done  by  mouth  to  mouth  insufflation,  or  by  Marshall  Hall's,  Sylves- 
ter's, or  any  other  method  of  artificial  respiration,  such  as  passing  a  trachea- 
tube),*  from  those  of  natural  breathing.  We  suppose  it  must  be  conceded 
that  it  is  not  possible  to  distinguish  by  any  certain  tests,  the  differences 
between  lungs  naturally  expanded  by  breathing,  and  those  artificially  ex- 
panded by  breathing  into  them,  or  other  means  of  artificial  respiration 
(often  called  inflation).  Though,  as  a  generally  true  statement,  it  may  be 
said  that  lungs  artificially  inflated  are  almost  sure  to  be  emphysematous  in 
a  far  higher  degree  than  is  probable  in  lungs  of  the  newly  born  which  have 
not  been  so  treated.j"  We  have  therefore  only  to  repeat  the  following 
cautions  : 

1.  Remember  that  disease  (atelectasis,  etc.)  or  imperfect  development 
may  prevent  the  proper  expansion  of  the  lungs,  and  that  it  has  been  proved 
that  a  child  may  live  some  hours,  or  perhaps  even  a  few  days,  and  yet 
nearly  the  whole  of  both  lungs  may  sink  in  water,  and— 

2.  Remember  that  proof  of  respiration  does  not  necessarily  prove  that 
the  child  was  fully  born  in  the  legal  sense,  or  completely  separated  from 
its  mother  ;  and — 

3.  Do  not  profess  to  distinguish  with  absolute  certainty  between  artifi- 
cial inflation  and  natural  breathing. 


General  Conclusions. 

1.  It  is  possible  by  inspection,  incision,  the  hydrostatic  test,  and  pressure 
combined,  to  say  whether  a  lung  has  been  expanded  or  not,  and  such  ex- 
pansion is  in  ninety-nine  cases  out  of  a  hundred  a  proof  of  respiration. 

2.  Putrefactive  changes,  emphysema,  and  the  effects  of  disease  can  be 
recognized  and  estimated  with  comparative  ease;  the  smell,  large  size  of  the 
bullse,  color  of  the  lungs,  and  chemical  tests,  such  as  lead-paper,  all  render- 
ing it  difficult  to  mistake  the  changes  produced  by  putrefaction  when  ordi- 
nary care  is  taken. 

3.  Atelectasis  pulmonum  and  other  diseases  of  the  lungs  generally  oc- 
cur in  feeble  and  premature  children,  who  are  under  size  and  under  weight. 

4.  A  careful  examination  of  the  child's  body  and  of  its  surroundings 
will  generally  enable  us  to  ascertain  its  age,  degree  of  development,  and 
whether  it  has  met  with  its  death  by  disease  or  accident,  or  by  criminal 
violence. 

5.  Whilst  agreeing  with  Casper  that  the  examination  of  the  lungs  is 
superfluous  in  the  case  of  very  premature  foetuses  (as  before  the  fifth  month), 
before  they  are  viable,  and  also  in  cases  of  children  born  putrid,  we  do  not 
agree  with  him  that  it  is  superfluous  to  examine  the  lungs  when  there  are 

*  This  instrument  was  so  often  passed  into  the  pharynx  or  gullet,  instead  of 
into  the  larynx  or  windpipe,  that  it  is  now  pretty  generally  omitted  from  the  ob- 
stetric hag  or  case. 

f  Casper  says,  "  When,  therefore,  we  observe  the  following  phenomena  :  A  sound 
of  crepitation  without  any  escape  of  blood-froth  on  incision,  laceration  of  th'e  pul- 
monary cells  with  hyperemia,  bright  cinnabar-red  color  of  the  lungs  withrmt  any 
m.arbling.  and  perhaps  air  in  the  (artificially  inflated)  stomach  and  intestines,  we 
may  with  certainty  conclude  that  the  lungs  have  been  artificially  inflated." 
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proofs  of  survival  of  birth  from  the  condition  of  the  cord  or  navel,  or  of 
the  stomach  and  abdomen.  On  the  contrary,  this  accumulation  of  proof 
is  exactly  what  a  medical  witness  in  this  country  wants;  to  be  "armed  at 
all  points,"  so  as  to  be  perfectly  unshaken  in  his  evidence  by  any  legal 
subtleties. 

Signs  of  Putrefaction  before  Birth. 

Dr.  Guy  (who  has  done  good  work  on  the  question  of  infanticide,  and 
especially  in  regard  to  the  examination  of  fetal  lungs,  and  the  importance 
of  looking  for  the  air-vesicles)  describes  at  pages  81  and  82  of  his  Medical 
Jurisprudence  the  symptoms  of  intrauterine  maceration  of  the  foetus,  and 
gives  a  figure  of  a  foetus  in  which  this  soaking  in  the  womb  had  gone  so  far 
as  as  to  loosen  a  great  part  of  the  skin.  He  objects  to  the  term  putrefac- 
tion, because  in  many  of  these  cases  there  is  little  or  no  smell.  We  think, 
however,  that  the  smell  has  been  there,  and  that  the  term  putrefaction  is 
still  applicable.  We  therefore  take  from  Casper  his  graphic  description  of 
these  changes  (Dr.  Balfour's  translation,  p.  91,  vol.  iii).  He  says:  "It 
is  impossible  to  mistake  the  appearance  of  a  child  bom  putrid.  The  swollen 
cutis,  the  vesicular  elevatiou  of  the  cuticle  or  its  complete  peeling  off,  the 
grayish-green  coloration  of  the  body,  the  putrid  navel-string,  the  well- 
known  stench,  etc.,  do  not  constitute  the  diaguosis,  since  every  child,  even 
when  born  alive,  undergoes  these  putrefactive  changes  in  their  turn  at  the 
proper  time  after  its  death.  On  the  contrary,  most  of  these  characteristics  are 
not  exhibited  by  a  child  born  putrid,  and  the  putrefactive  maceration  in 
the  warm  liquor  amnii  is  so  very  different  in  its  operation  from  putrefac- 
tion external  to  the  uterus,  that  it  produces  an  appearance  so  specific  as  to 
be  unmistakably  recognized  whenever  it  has  been  once  or  twice  seen.  In 
the  first  place,  a  child  born  putrid  is  remarkable  for  its  penetrating  stench, 
which  cannot  be  concealed  by  a  thin  coffin  or  chest,  etc.,  and  which, 
though  so  repulsive  and  indestructible,  is  not  yet  the  usual  well-known 
odor  of  putrefying  bodies,  but  has  something  sweetish,  stale,  and  indescrib- 
able about  it,  which  makes  it  all  the  more  unendurable.  The  difference 
in  the  general  color  of  the  skin  in  the  two  classes  of  children  is  still  more  re- 
markable. A  child  born  putrid  has  not  a  shade  of  green  upon  its  skin,  but 
is  more  or  less  of  a  coppery-red,  here  and  there  of  a  pure  flesh  color.  Peel- 
ing of  the  cuticle  is  never  absent,  but  close  to  recent  patches  of  this  char- 
acter older  ones  are  found  upon  the  body,  the  bases  of  which  are  already 
dark  and  hardened.  The  excoriated  patches  are  moist,  greasy,  and  contin- 
ually exude  a  stinking,  sero-sanguinolent  fluid,  which  soaks  through  all 
the  coverings  of  the  body.  The  general  form  of  such  bodies  is  as  remark- 
able as  the  color.  Whilst  every  highly  putrefied  corpse  preserves  for  long 
the  roundness  of  the  contour  of  the  body,  though  its  form  is  disfigured  and 
distorted  by  intumescence,  it  must  strike  every  one  when  a  child  born 
putrid  is  placed  before  him  how  great  a  tendency  is  displayed  by  it  to  flat- 
ten out,  and,  as  it  were,  fall  to  pieces.  Thorax  and  abdomen  lose  their 
roundness,  their  contour  forms  an  ellipse,  from  the  soft  parts  sinking  out- 
wards towards  both  sides.  The  head  itself,  the  bones  of  which  are  loose 
and  movable  as  in  every  child's  body,  becomes  flattened,  and  the  face 
thereby  repulsively  disfigured,  as  the  nose  is  flattened,  and  the  cheeks 
fall  to  opposite  sides.  It  is  impossible  accurately  to  describe  the  appear- 
ance of  such  a  child,  and  it  is  not  worth  while  to  append  an  exact  repre- 
sentation true  to  nature,  since  the  sketch  here  given,  as  accurately  as  possi- 
ble, is  sufficient  to  characterize  a  child  born  putrid." 

Long  maceration  in  a  warm  and  weak  saline  fluid  (the  liquor  amnii  at  a 
temperature  of  37°  or  38°  Centigrade)  is  the  chief  cause  of  these  appear- 
ances.    If  a  newborn  child's  body  be  boiled,  as  in  the  case  of  an  infant 
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whose  corpse  was  found  near  Finsbury  Square,  the  appearance  is  corre- 
spondingly altered,  aud  bears  a  striking  resemblance  to  boiled  pork  or  veal. 
Long  maceration  in  sea-water  at  a  high  temperature,  as  in  summer  weather, 
provided  the  body  be  covered  from  the  sun,  or  exposure  to  air,  produces 
similar  effects  to  those  of  intrauterine  maceration,  except  that  it  is  likely 
to  be  more  changed  into  adipocere,  and  that  the  color  of  the  lungs,  in  one 
case  at  least,  resembled  that  due  to  aeration  (see  "Loudon  Hospital  Re- 
ports," vol.  i). 

Iu  actions  for  bastardy  and  the  maintenance  of  illegitimate  children  as 
well  as  in  suits  for  crim.  con.  in  the  divorce  courts,  and,  indeed,  in  all 
trials  involving  the  relations  of  the  two  sexes,  there  will  often  be  most 
ridiculous  as  well  as  disgusting  statements  made  on  both  sides.  Casper's 
third  volume  will  give  many  examples.  We  must,  however,  warn  you 
against  lending  the  aid  of  medical  authority  to  any  views  on  these  subjects, 
which  do  not  rest  on  a  sound  basis.  For  example,  a  man  with  well-formed 
sexual  organs  will  ask  you  to  certify  that  he  is  impotent,  and  gravely  point 
to  a  very  slight  degree  of  phimosis,  to  a  miniature  wart  on  the  penis,  or  a 
slight  varicocele,  or,  perhaps,  congenital  shortness  of  the  prepuce,  as  evi- 
dences of  his  statement.  And  women  will  coolly  exhibit  the  results  of 
chronic  disease  and  of  long-continued  sexual  intercourse  as  the  effects  of 
recent  violence.  One  golden  rule  will  save  you  from  being  led  away  by 
such  errors,  viz.,  Never  certify  the  statements  of  others  as  facts.  Found  your 
reports  only  on  what  has  been  observed  by  yourself,  and  keep  your  opin- 
ions and  conclusions,  although  founded  on  such  facts,  perfectly  distinct 
from  them.  Let  plaintiff  or  defendant  make  their  own  statements  as  they 
like.  You  have  the  credit  of  the  medical  profession,  you  have  your  own 
reputation,  and  the  interest  of  truth  to  maintain.  No  temporary  gain, 
whether  of  fame  or  mouey,  will  compensate  you  for  forgetting  these  inter- 
ests. 


Fig.  105. 


Illustrative   Cases. 

Before  giving  these,  we  insert  a  couple  of  explanatory  figures,  to  render 
the  cases  more  easy  to  understand. 

Fig.  105  shows  the  foetal  skull.  1  is  the  occipital  hone,  2  the  left  pa- 
rietal, 3  the  left  half  of  the  frontal  bone  (which  is  double  in  the  foetus  and 
young  child,  being  developed  from  sepa- 
rate centres,  though  forming  one  bone  in 
the  adult),  4  is  the  anterior  fontanelle  or 
bregma,  whose  ossification  is  deficient.  In 
rickety  children  this  is  sometimes  still 
"  open"  or  unfilled  by  bone  up  to  two  or 
three  years  of  age,  or  even  more.  5  is  the 
posterior  fontanelle  or  bregma;  between 
these  two  is  the  longitudinal  sagittal  suture, 
separating  the  two  frontal  bones.  At  5 
commences  the  lambdoidal  suture,  whilst 
the  coronal  is  seen  running  across  the  front 
in  the  same  line  as  4  (separatiug  2  and  3 
on  the  left  side). 

Fig.  106  shows  the  arrangement  of  the 
internal  organs,  and  the  reflexions  of  the 
peritoneum  in  the  female.  9,  10,  11,  12  are  dorsal  vertebrae,  1,  2,  3,  4,  5, 
lumbar  ditto.  Below  these,  five  pieces  constitute  the  sacrum,  the  rest  of 
the  backbone  being  called  the  coccyx.  The  promontory  of  the  sacrum,  so 
often  mentioned  in  obstetrics,  is  just  below  the  5.     B  is  the  urinary  blad- 
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der,  represented  as  full,  and  therefore  rising;  above  the  symphysis  pubis, 
seen  just  in  front  of  it,  V  is  the  vagina,  U  the  uterus  or  womb,  R  the 
rectum,  J  is  the  jejunum  (part  of  the  small  intestine),  C  the  colon,  D  the 
duodenum,  P  the  pancreas,  S  is  the  stomach  (the  spleen  is  not  shown,  but 
would  be  close  to  the  left  side  of  this),  L  is  the  liver.  The  arrow  seen 
between  S  and  L  shows  the  foramen  of  Winslow,  communicating  between 
the  lesser  and  greater  bags  or  cavities  of  the  peritoneum.  This  membrane 
lines  the  whole  interior  of  the  abdomen,  and  more  or  less  closely  invests 
the  whole  of  the  viscera.  In  front  of  the  stomach  it  descends  to  form  the 
great  omentum  or  caul  by  again  ascending  to  invest  the  intestines  and  pos- 
terior walls  of  stomach.  It  will  have  four  thicknesses  here,  as  it  is  like 
the  pleurae  and  pericardium,  a  closed  cavity,  and  invests  the  various 
organs  for  the  most  part  like  a  double  nightcap,  though  one  layer  is 
parietal  (or  belonging  to  the  abdominal  walls),  and  the  other  visceral  (or 
belonging  to  the  viscus  or  organ  covered).  It  will  be  seen  on  a  reference 
to  the  figure  that  the  pelvic  organs  (bladder,  uterus,  rectum  [and  ovaries, 


Fig.  106. 


not  shown  in  this  figure]),  are  only  partially  invested  or  covered  with 
peritoneum,  in  other  words,  on  their  upper  surfaces.  This  is  of  consider- 
able importance  in  obstetrics,  and  also  in  operative  surgery,  on  account  of 
the  great  liability  of  the  peritoneum  to  severe  and  often  fatal  peritonitis. 
Operations  done  without  implicating  this  membrane  (as  lithotomy  in  the 
distended  bladder,  ablation  and  incision  of  the  os  and  cervix  uteri,  and 
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operations  on  the  lower  end  of  the  rectum)  are  therefore  comparatively 
safer  than  those  requiring  the  peritoneum  to  be  opened  (such  as  ovari- 
otomy, gastrotomy,  operations  for  relief  of  strangulated  hernia?,  intussuscep- 
tion, etc.). 

Case  I. — Suspected  Infanticide — Difficulties  from  Putrescence.     (Casper, 
he.  cit.,  Case  CCCXL1I.) 

"  A  mature  male  child  was  found  in  the  water,  inclosed  in  a  bag  loaded 
with  stones.  The  body  was  green  from  putrescence.  There  were  many 
gaseous  bulla?  in  the  lungs,  the  result  of  decomposition  ;  the  left  lung  was 
completely  retracted  ;  the  right  one  filled  about  one-half  of  the  pleural 
cavity.  No  crepitation  was  heard  on  making  incisions  into  the  lungs,  and 
a  little  fluid  blood  flowed  out  of  the  cut  surfaces.  They  floated  together 
with  the  heart,  but  the  heart  itself,  the  whole  lower  lobe  of  the  right  lung, 
and  isolatad  portions  of  the  left  one,  sank.  The  liver,  however,  floated. 
The  diaphragm  was  at  the  fourth  rib.  The  trachea  was  empty  and  brown 
from  putridity.  The  stomach  contained  a  teaspoonful  of  bloody  mucus. 
The  bladder  was  empty,  the  rectum  filled  The  partial  floating  of  the 
lungs  might  very  reasonably  be  ascribed  to  their  state  of  putrescence,  yet, 
though  several  very  important  symptoms  pointed  to  the  likelihood  of  the 
child  having  been  born  dead,  it  was  impossible  to  deny  that  respiration 
might  possibly  have  been  temporarily  established.  Accordingly  (says 
Casper),  we  gave  it  as  our  opinion  that  the  child  had  'probably'  not  lived 
subsequent  to  its  birth,  but  had  been  born  dead." 

We  quote  this  case  first,  as  an  excellent  example  of  the  caution  which 
an  admittedly  great  authority  exhibited  in  such  matters. 

Case  IL — Another  Case  of  a  Similar  Nature.     (Casper,  No.  CCCLTI.) 

"A  newborn  female  child  was  found  firmly  sewn  in  a  sack,  and  lying 
in  the  street  during  the  heat  of  summer.  It  was  unquestionably  mature 
(20  inches  long,  6|  lbs.  weight,  etc.,  etc.),  the  osseous  nucleus  was  only  two 
lines  in  diameter,  the  body  of  grayish-green,  the  cuticle  almost  entirely 
peeled  off.  The  diaphragm  was  placed  at  the  seventh  rib.  The  liver  was 
black,  strewn  with  large,  gaseous  bullae,  and  floated.  The  spleen  and 
kidneys  were  pultaceous,  the  stomach  brownish-red  from  putrefaction,  and 
empty.  The  urinary  bladder  was  empty ;  there  was  a  quantity  of  meco- 
nium in  the  large  intestine  and  rectum.  The  vena  cava  was  empty.  The 
lungs  completely  filled  the  thorax,  were  of  a  dirty,  livid  rosy-red  and  mar- 
bled, thickly  strewn  with  many  gaseous  bulla?.  They  crepitated  strongly 
under  the  knife,  and  in  spite  of  the  great  general  putrefactive  anaemia, 
there  was  a  distinct  escape  of  bloody  froth  from  the  incisions.  The  lungs 
floated  perfectly.  There  was  a  caput  succedaneum ;  not  a  trace  of  any  in- 
jury." Casper  gave  it  as  his  opinion  that  this  child  had  lived.  He  could 
not,  however,  say  how  long,  except  that  it  could  not  have  been  many  days 
after  its  birth,  which  was  indubitable. 

Case  III. — Death  of  a  Child  from  Apoplext/,  after  a  Forceps  Labor. 
(Casper,  Case  CCCLXV.j 

"  In  this  case  there  was  no  suspiciou  of  infanticide,  and  the  post-mortem 
signs  are,  therefore,  all  the  more  valuable.  This  mature  male  child  was 
delivered  by  forceps  after  a  severe  labor,  and  shortly  after  died  from 
apoplexy.  The  traces  of  the  forceps  were,  as  usual,  distinctly  visible  on 
the  forehead  and  at  the  root  of  the  nose.     There  were  hard,  leathery  por- 
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tions  of  excoriated  cutis,  and  a  precisely  similar  patch  upon  the  occipital 
protuberance  (on  the  Continent,  forceps  are  often  applied  so  as  to  com- 
press the  child's  head  autero-posteriorly).  There  was  an  extravasation  of 
blood  beneath  the  occipital  aponeurosis.  The  vessels  of  the  pia  mater  were 
much  congested,  and  the  whole  of  the  basis  cranii  had  a  layer  of  dark, 
treacly  blood  spread  over  it,  which  is  certainly  a  rare  appearance.  The 
right  lung  was  of  a  bright-brown  color,  with  reddish  patches  on  it ;  the 
left  lung  was  of  one  uniform  dark-brown.  On  incising  the  right  lung,  a 
faint  sound  of  crepitation  was  heard,  and  a  little  bloody  froth  escaped; 
there  was  nothing  of  the  kind  seen  or  heard  on  cutting  into  the  left 
one.  The  right  lung  floated  perfectly,  all  but  a  few  pieces,  which 
sank,  and  compression  under  water  caused  the  usual  pearly  vesicles  to 
ascend;  the  left  lung  sank  completely.  It  was,  therefore,  evident  that 
the  right,  lung  alone  had  commenced  to  respire." 

Case  IV. — Partial  Respiration — Early  Apoplexy.     (Casper,  No. 

CCCLV.) 

"  A  mature  female  child  (with  an  osseous  nucleus  of  two  lines)  was 
found  one  evening  in  spring  lying  dead  upon  the  floor  of  a  house.  Three 
days  subsequently  it  was  placed  upon  our  dissecting-table,  already  grayish- 
green.  The  diaphragm  was  placed  between  the  fourth  and  fifth  ribs. 
Gaseous  bullse  were  scattered  through  the  thymus.  The  lungs  were 
retracted.  The  left  was  of  a  uniform  brown  color,  the  right  of  a  bright 
rosy  red,  with  a  few  bluish  marblings.  Wheu  the  yet  unseparated  heart 
and  lungs  were  laid  upon  the  surface  of  the  water,  they  sank  but  slowly. 
From  this  it  was  to  be  expected  that  iudividual  portions  of  the  lungs 
would  float  when  they  came  to  be  separated.  The  weight  of  the  right 
lung  was  490  grains,  the  left  390  grains.  When  separated,  the  right  lung 
floated,  but  when  depressed  beneath  the  surface,  it  rose  unusually  slowly  ; 
the  left  lung  sank  at  once  to  the  bottom.  When  further  divided  into 
lobes,  only  the  upper  lobe  of  the  right  lung  floated,  while  the  others  slowly 
sank.  The  two  lobes  of  the  left  lung  sank  slowly.  Finally,  when  cut 
into  little  pieces,  only  about  a  quarter  of  the  right  lung  was  found  to  be 
buoyant,  and  only  three  pieces  of  the  left  lung.  No  other  organ  floated. 
The  lungs  were  not  in  the  smallest  degree  putrid,  and  the  right  lung 
crepitated,  and  gave  vent  to  a  small  quantity  of  bloody  froth  when  cut 
into;  the  left  one  did  neither.  Evidently  the  child  had  made  a  few 
attempts  to  breathe;  a  small  amount  of  inspired  air  had,  as  usual,  got 
into  the  right  lung,  while  a  still  smaller  quantity  had  also  got  into  the 
left  one,  and  an  apoplectic  attack,  the  traces  of  which  were  distinctly 
visible,  had  ended  its  life  immediately  after  its  birth." 

Case  V. — Artificial  Respiration — Difficulty  of  Diagnosis  from,   Complica- 
tions.    (Casper,  CCCXLIII.) 

"  This  was_  aii  extremely  intricate  case.  An  illegitimate  female  child 
was  born  in  the  eighth  month  (without  any  osseous  nucleus  in  the  femur). 
According  to  its  mother's  statement,  which  seemed  on  this  point  a  little 
hazy,  it  had  never  cried.  Shortly  afterwards,  a  (very  little  known)  phy- 
sician was  called  in  ;  he  found  the  child  apparently  lifeless,  and,  holding 
its  nose,  attempted  to  inflate  its  lungs  by  blowing  with  his  mouth  directly 
into  the  child's.  The  dissection  proved  that  this  air  had  not  got  into  the 
stomach.  The  diaphragm  was  placed  between  the  fourth  and  fifth  ribs. 
The  liver  and  vena  cava  contained  much  treacly  blood.  The  right  lung 
distended  the  thoracic  cavity,  the  left  one  was  retracted.     Both   lungs 
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were  of  a  decided  bright  brownish-red,  mottled  here  and  there ;  to  this 
the  middle  lobe  of  the  right  lung  presented  a  remarkable  contrast,  from 
its  bright  cinnabar-red  color,  in  which  there  was  no  mottling.  Both  lungs 
crepitated  under  the  knife,  and  emitted  bloody  froth  very  copiously.  Both 
lungs  were  perfectly  buoyant.  The  trachea  was  empty  and  perfectly  nor- 
mal. "Within  the  cranium  there  was  not  only  very  well-marked  hyperse- 
mia,  but  even  small  isolated  patches  of  extravasation  upon  the  base  of  the 
brain.  What  ought  to  be  deduced  from  these  appearances  and  the  known 
facts  of  the  case?  The  remarkable  contrast  presented  to  the  rest  of  the 
lung  by  the  unmottled  cinnabar-red  of  the  middle  lobe  of  the  right  lung,  a 
color  which  is  acquired  always  and  without  exception  by  lungs  artificially 
inflated,  evidently  pointed  to  an  attempt  of  this  nature,  which  had  so  far 
been  successful.  AVhile  the  light-brown  color  of  the  rest  of  the  lungs,  the 
mottlings,  which,  though  not  numerous,  were  still  present,  the  perfect 
buoyancy  of  the  lungs,  which,  as  well  as  the  entire  body,  were  perfectly 
fresh,  even  to  their  smallest  portions  into  which  air  artificially  blown  in 
could  not  have  penetrated  without  of  necessity  altering  the  color  of  the 
lungs,  for  the  same  reason  the  crepitation  emitted  by  the  air  on  escaping, 
and,  finally  and  specially,  the  large  amount  of  blood  contained  in  the 
lungs,  which  never  could  have  got  there  by  mere  insufflation,  all  decided 
me  (says  Casper)  on  coming  to  the  conclusion  that  the  child  had  been 
alive  during  and  subsequent  to  its  birth  (and  had  died  from  apoplexy  from 
a  cause  not  revealed  by  the  dissection) ;  and  in  giving  this  opinion,  I  did 
not  exclude  the  possibility  that  air  might  have  been  artificially  introduced 
into  the  lungs  of  the  child  after  its  death. 

Case  VI. — Defective  Ossification  in  the  Left  Parietal  Bone. 
(Casper's  CCCLXX.) 

"According  to  the  statement  of  the  midwife  who  was  called  in  imme- 
diately after  the  delivery  of  the  mother,  a  maidservant,  who  had  secretly 
given  birth  to  this  child,  it  was  then  just  in  the  act  of  drawing  its  last 
breath.  The  child,  a  boy,  was  perfectly  mature  (7  lbs.,  20  inches,  cranial 
diameters  3  X  4?  X  5  inches,  etc.).  The  lungs  were  of  a  cinnabar-red, 
mottled  with  blue,  frothed  and  crepitated  on  being  incised,  and  floated 
perfectly.  In  the  middle  of  the  left  parietal  bone  there  were  two  roundish 
openings  close  to  one  another,  each  three  lines  in  diameter,  and  with  ser- 
rated edges ;  the  bone  surrounding  these  openings  was  not  in  this  case 
remarkably  translucent.  It  was  particularly  interesting  to  find  that  a 
narrow  spicula  of  bone  ran  right  across  one  of  these  openings,  thus  at 
once  completely  removing  any  possible  doubt  as  to  the  nature  of  its  origin 
in  defective  ossification.  The  child  had  died  from  hyperemia.  After  we 
had  explained  the  nature  of  the  apparent  injury  to  the  bone,  the  case  was 
not  further  followed  judicially,  as  the  (German)  law  takes  no  notice  of 
the  mere  concealment  of  an  illegitimate  pregnancy  or  birth"  (whilst  the 
English  law  does).  Casper  and  others  give  numerous  instances  of  defec- 
tive ossification  ;  see  his  cases  369,  371,  372,  373,  374,  etc.,  and  Tardieu, 
loc.  cit.  As  regards  the  possibility  of  mistake  in  reference  to  the  mark  of 
the  funis  round  the  neck,  Casper  states  that  "if  we  examine  a  number  of 
fat  and  fresh  bodies  of  children,  especially  in  winter,  we  shall  readily  per- 
ceive it  to  be  a  possible  error  to  mistake  the  folds  of  the  skin  produced  by 
the  movements  of  the  head,  which  remain  strongly  marked  in  the  solidified  fat, 
and  are  very  prominent,  particularly  in  short  necks,  for  the  mark  of  a 
cord,  unless  we  correct  our  erroneous  impression  by  a  proper  consideration 
of  the  various  criteria  belonging  to  a  true  mark  of  strangulation,  which 
will  speedily  teach  us  the  truth." 
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Case  VII. —  Child  taken  out  of  a  Night-chair — Death  by  Fall  at  Birth— Body 
made  aicay  tvithfor  economical  reasons.    (Casper's  CCCLXXXII.) 

"The  body  of  a  mature  newborn  boy  was  found  in  a  night-chair,  with 
a  placenta  weighing  11  ozs.;  the  child  weighed  6^  lbs.,  and  was  18  inches 
in  length,  but  the  diameters  of  the  head  and  shoulders  were  small 
(3  X  4  x  4j  inches  for  the  head,  4s  for  the  shoulders).  The  portion  of 
the  funis  attached  to  the  child  was  14  inches  long,  torn  across,  with  ragged 
edges,  and  tied.  Beneath  the  pericranium,  on  the  left  parietal  bone,  there 
were  a  few  isolated  ecchymoses ;  no  other  trace  of  violence  was  to  be  found, 
either  internally  or  externally.  The  body  was  perfectly  fresh.  Death  had 
been  caused  by  cerebral  hyperemia,  not  by  suffocation.  Respiratory  life 
was  indubitable.  The  placenta  being  found  along  with  the  child,  the  torn 
funis,  the  small  diameters  of  the  head  and  shoulders,  and  the  secret 
delivery,  were  all  in  favor  of  the  supposition  of  a  precipitate  birth  ;  and 
the  ecchymoses  on  the  parietal  bone  made  it  also  probable  that  the  child 
had  fallen  on  its  head  at  its  birth.  A  fall  could  not,  however,  have  had 
effect  if  the  birth  had  taken  place  upon  the  night-chair,  and  the  child  had 
fallen  upon  the  soft  semifluid  (in  May)  mass  of  excrement ;  and  in  this 
case  also,  death  would  have  been  caused  by  suffocation,  and  not  by  cere- 
bral hyperemia.  Accordingly,  it  would  be  supposed  that  this  viable  and 
live-born  child  had  died  soon  after  its  birth  from  cerebral  apoplexy, 
produced  by  falling  upon  some  hard  floor  at  its  birth,  and  that  alter  its 
death  it  had  beeu  flung  into  the  night-chair  to  save  the  expense  of  burial, 
and  more  completely  to  conceal  its  birth." 

Case  VIII. — Injury  of  Carotid  Artery  and  Spinal  Cord  of  a  Neivborn  Child. 
(Casper's  385th  case.) 

"An  unmarried  maidservant,  pregnant  for  the  second  time,  brought 
forth  her  child  secretly  in  a  cellar,  during  the  night,  and  first  killed  it 
by  repeated  stabs  with  a  table-knife,  and  subsequently  inflicted  many  ex- 
ternal injuries  on  it  whilst  dying,  with  a  spade,  with  which  she  buried  it 
in  the  sand.  The  right  carotid  was  punctured  within  the  thorax  by  one 
stab,  another  completely  severed  the  spine  and  spinal  cord  between  the 
fifth  and  sixth  cervical  vertebra?.  The  medico-legal  decision  of  the  case 
was  consequently  easy.  On  the  other  hand,  the  following  circumstance 
shows  how  important  it  is  to  proceed  with  the  utmost  carefulness  in 
making  a  legal  post-mortem.  The  accused  stated  that  after  the  child  was 
born,  and  while  it  was  still  connected  with  her  by  means  of  the  funis,  she 
wrent  into  the  adjoining  room  to  fetch  a  table-knife  with  which  to  cut  the 
umbilical  cord ;  and  that  she  then,  for  the  first  time,  with  the  knife  in  her 
hand,  and  overwhelmed  with  fear  and  terror,  was  suddenly  seized  with  the 
idea  of  killing  her  child,  which  she  carried  out.  This  view  reduced  her 
crime  in  the  eyes  of  the  criminal  jurist  to  a  mere  act  of  homicide.  Of 
course,  at  the  dissection  of  the  body,  when  no  one  could  guess  the  subse- 
quent confession,  the  condition  of  the  edges  of  the  remains  of  the  umbili- 
cal cord  had  been  carefully  examined,  aud  we  had  ascertained  indubitably 
from  the  irregular,  serrated,  and  denticulated  edges,  that  the  umbilical 
cord  had  not  been  severed  by  a  sharp  instrument,  but  had  been  torn 
across.  The  instrument  employed  by  the  murderess,  and  subsequently 
recognized  as  such  by  her,  was  a  very  sharp  knife,  she  herself  having 
sharpened  it  but  the  day  before,  along  with  the  other  knives  of  the  house, 
therefore  we  were  forced  to  maintain  our  original  supposition  in  spite  of 
this  statement  of  the  accused.     Her  crime  thus  regarded  was  '  murder,' 


DEATH    FROM    SUFFOCATION.  711 

for  it  was  indubitable  that  she  had  not  fetched  the  knife  to  divide  the 
umbilical  cord,  but  to  kill  the  child  after  the  cord  had  been  severed, 
involving  premeditation  in  the  eyes  of  the  judge.  As  the  state  of  the 
mind  of  the  accused  at  the  time  was  not  quite  free  from  doubt,  she  was 
only  condemned  to  the  unusual  punishment  of  many  years'  imprison- 
ment." 

Casper,  in  commenting  on  this  case,  very  justly  adds  that  a  blunt  knife, 
when  used  to  divide  the  cord,  may  give  it  the  appearance  of  having  been 
torn,  or  half  sawed  and  half  torn.  He  also  suggests  softening  the  end  of 
the  cord  in  cold  or  warm  water,  when  it  has  mummified,  in  order  better  to 
examine  its  edges.  The  child's  constitution,  and  the  state  of  the  cord  are 
also  properly  stated  to  modify  the  amount  of  haemorrhage.  Hohl  remark- 
ing, very  correctly,  that  thick  gelatinous  cords  bleed  more  freely  than  thin 
and  small  ones. 

Case  IX. — Birth  into  Excrement — Death  from  Suffocation — Sinking  of  the 
Lungs — Intentional  Infanticide.  (This  is  Casper's  395th  case,  loc. 
cit,  p.  164.) 

"This  case  was  the  most  instructive  of  all  those  many  similar  ones  which 
constantly  come  before  us  in  regard  to  the  value  of  the  docimasia  pulmo- 
naris,  and  deserves  to  be  detailed  at  length.  This  unmarried  primipara 
had  the  usual  story  to  tell ;  she  was  not  expecting  her  confinement,  and 
feeling  a  desire  to  go  to  stool,  had  been  suddenly  delivered  of  her  child, 
whereupon  she  had  become  senseless,  etc.  The  police  report,  however,  sup- 
posed that  she  had  flung  the  child  into  the  privy  after  its  birth,  since  the 
umbilical  cord  was  cut,  and  the  placenta  wanting;  the  man  who  had 
the  charge  of  emptying  the  cesspool  at  night  having  found  the  child  in 
doing  this,  but  not  the  placenta.  The  child  was  a  mature  girl  (20^  inches 
long,  7  lbs.  weight,  etc.),  with  the  usual  cranium  and  shoulder  diameters 
(3  x  4j  x  5  and  4|  inches);  in  the  mouth,  fauces,  and  nostrils,  was  a 
considerable  quantity  of  human  ordure.  The  diaphragm  stood  between  the 
fifth  and  sixth  ribs,  the  stomach  was  quite  filled  with  fluid  human  fasces. 
The  vena  cava  was  tolerably  well  filled  with  dark  and  not  unusually  fluid 
blood.  Nothing  else  was  found  in  the  abdomen  of  any  importance.  The 
thymus  gland  was  very  large,  and  almost  entirely  covered  the  pericardium. 
With  the  heart,  the  lungs  sank  at  once  in  the  water;  without  the  heart, 
they  sank  more  slowly.  Their  color  was  precisely  that  of  the  spleen,  the 
middle  lobe  of  the  right  lung,  however,  exhibited  a  few  lentil-sized  brighter 
patches;  the  edges  of  both  lungs  were  also  somewhat  brighter  in  color. 
Petechial  ecchymoses  were  scattered  over  several  parts  of  the  lungs.  Each 
lung,  as  well  as  each  lobe,  sank  in  water,  but  the  middle  lobe  of  the  right 
lung  very  slowly.  No  portion,  however,  of  the  lung,  even  when  cut  into 
many  pieces,  showed  itself  buoyant.  On  making  these  incisions  no  crepi- 
tation was  heard,  yet,  in  isolated  spots  of  both  lungs,  a  very  little  bloody 
froth  could  be  squeezed  out ;  and  from  such  spots,  when  squeezed  under 
water,  fine  air-bubbles  ascended.  The  lungs  themselves  contained  much 
blood.  The  mucous  membrane  of  the  trachea  was  of  a  bright  rosy  red, 
and  was  seen,  with  the  aid  of  a  magnifying  glass,  to  be  minutely  injected. 
The  oesophagus  was  empty.  In  each  side  of  the  heart  there  was  about  one 
drachm  of  dark  fluid  blood.  The  bones  of  the  cranium  were  uninjured  ; 
the  veins  of  ihepia  mater  were  very  full,  those  of  the  plexus  choroidalis  unu- 
usally  so,  as  were  also  those  of  the  cerebellum  and  the  sinuses.  In  the 
written  opinion  which  we  gave  (says  Casper)  we  first  proved  the  maturity  of 
the  child  and  its  viability.  It  had,  however,  lived  and  breathed,  though 
only  for  an  uncommonly  short  time,  for the  docimasia  pulmonaris 
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has  still  afforded  proof  that  the  lungs  contained  some  air,  though  only  in 
trifling  quantity,  and  consequently  the  result  of  hut  one,  two,  or  three  in- 
spirations, since  there  is  no  other  probable  source  for  the  air  in  this  case. 
This  proof  consists  in  the  position  of  the  diaphragm,  the  brighter  patches 
in  the  lungs,  the  bloody  froth,  and  the  fine  air-bubbles  which  ascended 
from  the  cut  portions  of  the  lungs  when  squeezed  under  water.  This  case, 
therefore,  like  many  similar  ones,  proves  the  great  delicacy  and  excellence 
of  the  d'ocimasia  pulmondris,  which  lias  here  detected  a  respiratory  life,  that 
has  ended  almost  as  soon  as  begun."  He  then  (without  attaching  undue 
importance  to  the  position  of  the  tongue  between  the  teeth)  ascribes  the 
death  to  suffocation.  "The  child  must  thus  have  fallen  into  the  fluid 
faeces  alive,  and  must,  of  course,  have  been  drowned  therein,  and  death  from 
drowning  is,  in  a  large  proportion  of  cases,  death  from  suffocation."  In 
reply  to  the  inquiry,  if  the  death  of  the  child  were  intentional,  Casper  shows 
that  the  appearances  all  agreed  with  the  woman's  statement,  that  it  was 
accidental  ;  and  though  the  placenta  was  not  found,  it  appeared  that  the 
man  who  found  the  child  did  not  know  anything  about  the  afterbirth,  and 
never  looked  for  it.  Other  similar  cases  are  to  be  found  in  Casper,  who  is, 
next  to  Tardieu,  the  best  authority  we  have  on  these  subjects.  W  we  were 
to  criticize  him  at  all,  it  is  for  being  sometimes  a  little  too  positive  in  regard 
to  cases  where  putrefaction  was  advanced. 

Case  X. — Infanticide  by  Suffocation.     (Tardieu's  No.  1.) 

The  accused,  Marie  Anastasie  P.,  was  aged  27  years,  and  single.  She 
quitted  her  place  of  service  at  Arzillieres  early  in  March,  1854,  in  an  ad- 
vanced state  of  pregnancy,  which  she  concealed  and  denied  to  all  who  asked 
questions.  She  went  to  Paris  and  took  service  there.  Her  new  mistress 
suspected  her  condition,  but  did  not  charge  her  with  it.  But  on  the  girl 
keeping  her  bed  "  for  a  cold  "  on  the  24th  March,  her  mistress,  after  many 
denials  on  the  girl's  part,  at  last  got  a  confession  that  she  "  believed  "  she 
was  pregnant,  but  only  admitting  six,  or  at  the  most  eight,  months'  gesta- 
tion to  be  possible.  Early  next  morning  her  master  asked  her  how  she 
was,  and  the  girl  said  she  was  "no  better."  At  a  quarter  to  eight  the  same 
morning,  her  mistress  on  entering  the  room  was  informed  that  she  had  had 
colic,  then  that  it  was  a  miscarriage.  Next  the  servant  said  that  at  six 
o'clock  she  had  gone  to  the  close-stool,  and  the  infant  was  born  and  tumbled 
into  the  pan,  that  it  had  only  cried  once,  sighed  once  or  twice,  and  then 
died.  Then  she  said  it  had  fallen  on  the  ground  and  not  into  the  pan.  The 
master  and  mistress  sent  for  M.  Lebreton,  their  own  medical  man,  who 
found  the  child  still  warm,  but  dead.  There  was  no  trace  of  external  vio- 
lence, but  it  was  wrapped  in  a  petticoat,  which  closely  covered  it  all  over. 
He  considered  the  child  viable,  but  could  not  determine  whether  negligence 
or  crime  was  the  cause  of  the  suffocation.  M.  Tardieu  was  consulted,  and 
states  that  the  infant  was  a  girl,  strong  and  vigorous-looking,  20  inches 
long,  and  weighing  6  lbs.,  the  osseous  nucleus  well  developed.  The  funis 
was  torn  and  not  tied.  There  was  no  putrefaction.  The  head,  neck,  and 
upper  part  of  the  chest  were  of  a  deep  violet  color,  presenting  no  signs  of 
excoriation.  On  the  surface  of  the  scalp  there  were  a  great  many  little 
extravasations  of  blood,  distinct  from  the  caput  succedaueum.  No  frac- 
tures. The  lungs  floated,  though  not  buoyantly;  they  were  gorged  with 
blood,  and  presented  a  dull-red  color  on  the  surface,  with  a  number  of 
punctiform  ecchymoses  on  the  under  surface  of  the  pleura,  which  were 
blackish  in  color,  and  gave  the  lungs  an  appearance  of  granite.  The  larynx 
and  trachea  contained  sanguineous  froth.  The  surface  of  the  pericardium 
covering  the  heart  was  also  ecchyrnosed.     The  heart  contained  only  fluid 
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blood.  The  abdominal  viscera  were  normal,  but  the  stomach  was  distended 
by  a  large  quantity  of  bloody  mucus.  M.  Tardieu  concluded  :  1.  That  the 
infant  was  mature,  vigorous,  and  viable.  2.  It  had  lived  and  breathed. 
3.  The  death  was  due  to  suffocation,  the  air  having  been  hindered  forcibly 
from  entering  the  air-passages.  4.  There  was  no  reason  to  attribute  death 
to  any  accidents  of  parturition,  or  to  any  feebleness  on  the  part  of  the 
infant. 

In  Tardieu's  second  case,  also  due  to  suffocation,  there  was  some  dispute 
on  the  meaning  of  the  facts.  The  accused  stated  that  the  presentation 
was  podalic,  and  that  the  child  was  cold  before  it  was  born.  This  last 
statement  was  inconsistent  with  the  time  of  year,  the  color,  etc.,  of  the 
skin,  and  with  the  fact  that  the  docimasia  pulmonum  had  shown  that 
respiration  was  fully  established.  There  was  nothing  to  confirm  the  ac- 
cused's statements  as  to  the  presentation. 

Case  XI. — (Tardieu's  6th  case.) 

In  this  case  the  vigorous  and  mature  male  child  of  a  single  woman  was 
found  in  a  tub  of  bran.  This  infant  weighed  6  lbs.,  the  osseous  nucleus  of 
the  femur  was  well-marked.  The  cord,  not  tied,  was  broken  at  fourteen 
inches  from  the  navel.  All  the  body  was  covered  with  a  fine  dust  (of 
bran).  The  nose  and  mouth  were  filled  with  the  same.  In  the  lungs, 
which  were  mottled  and  very  large,  there  was  much  emphysema,  and 
subpleural  ecchymoses.  They  floated,  both  entire  and  in  fragments,  but 
not  buoyantly.  The  trachea  contained  bloody  froth,  and  some  bran-dust.. 
The  heart  was  empty.  The  stomach  contained  bloody  mucus,  other  abdom- 
inal organs  normal.  Conclusions  :  1.  The  infant  was  mature,  viable,  and 
robust.  2.  It  had  lived  and  breathed.  3.  Death  was  the  result  of  suffo- 
cation.    4.  This  was  not  due  to  the  birth,  but  to  the  bran. 

Case  XII. — Infanticide  by  Suffocation — Infant  shut  up  in  a  box.  (Tardieu's 

7th  case.) 

This  was  a  female  infant,  mature  and  well  formed.  The  cord  was  cut 
and  not  tied.  The  post-mortem  symptoms  were  those  of  suffocation.  The 
child  had  clearly  lived  and  breathed  well.  Death  was,  however,  not  due- 
to  the  box,  for  the  lower  lip  was  turned  inside  out,  and  flattened,  its  mucous 
membrane  resembled  parchment,  and  bore  the  marks  of  a  woven  fabric,, 
some  portions  of  which  adhered  to  it.  The  tongue  also  had  some  flulFon 
it.     It  had  clearly  been  suffocated  by  a  linen  cloth  applied  to  the  mouth'.. 

Case  XIII.— (Tardieu's  10th  case.-> 

Parts  of  the  child  of  a  single  woman  were  found  in  a  small  tub,  which, 
contained  six  pieces,  the  head  and  one  foot  were  missing.  The  trunk  had 
not  been  opened.  It  was  much  putrefied.  The  cord  was  broken  off  at 
about  2tt  inches  from  the  navel.  Osseous  nucleus  large-  The  lungs 
marked  with  subpleural  ecchymoses.  The  mutilation  was  done  by  some 
blunt  instrument.  The  sexual  organs,  one  foot,  and  the  head  were  want- 
ing. The  condition  of  the  lungs  showed  death  from  suffocation.  A  head 
was  discovered  seventeen  days  after,  which  corresponded  to  the  dimensions 
of  the  body.  There  were  marks  of  compression  at  the  sides  of  the  nose 
and  inside  the  upper  lip.  These  confirmed  the  conclusion  that  the  infant 
had  been  violently  suffocated. 
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Case  XIV. — Infanticide  from  Suffocation  by  a  Paper  Plug  in  the  Mouth. 
(Tardieu's  11th  case.) 

"  On  June  3d,  1855,  at  the  Paris  Morgue,  an  infant  was  examined,  who 
had  been  found  in  a  public  privy  (fosse  d'aisance),  and  whose  mouth  was 
stuffed  up  with  a  piece  of  paper.  It  was  of  about  82  months,  small,  and 
weighed  rather  less  than  4^  lbs.  It  was  not  much  putrefied  (five  or  six 
days  perhaps  in  the  privy).  Cord  entire,  attached  to  placenta.  No  signs 
of  violence.  There  were  post-mortem  stains  on  the  knees  and  fronts  of 
the  legs.  Mouth  disfigured.  The  lungs  pale  red,  very  large,  and  had 
clearly  breathed.  There  were  numerous  subpleural  ecchymoses.  Heart 
full  of  fluid  blood.  Decomposed  blood  in  the  stomach.  Death  clearly 
due  to  suffocation  by  the  paper.     Thrown  into  the  privy  after  death." 

Case  XV. — Infanticide  by  Fracture  of  Skull.     (Tardieu's  20th  case.) 

Examination  of  the  body  of  the  Newborn  Child  of  a  Single  Woman 

called  Chardon. 

The  child  was  a  male,  16^  inches  long,  and  3^  lbs.  in  weight.  The 
cord  had  been  broken  at  62  inches  from  the  navel.  No  osseous  nucleus 
in  lower  end  of  either  femur.  At  the  neck  and  on  the  knee  there  were 
severe  bruises,  and  the  epiphyses  of  the  bones  were  broken  off.  The  scalp 
was  distended  by  a  thick  layor  of  fluid  blood,  particularly  on  the  right 
side.  Here  the  whole  right  parietal  bone  was  broken  into  many  frag- 
ments, the  dura  mater  torn,  and  the  brain  substance  escaping.  The  lungs 
rosy  red,  not  very  large,  floated  and  contained  air  all  over.  Stomach 
empty.  Abdominal  viscera  normal.  Conclusions :  (1)  The  child  had 
reached  eight  months  of  intrauterine  life,  it  was  well-formed,  viable,  and 
newly  born.  (2)  It  had  lived  and  breathed.  (3)  It  died  from  the  fracture  of 
the  skull,  caused  either  by  a  very  violeut  blow,  or  by  a  fall  from  a  great 
height.  (4)  This  fracture  was  not  accidental,  any  more  than  the  injuries 
to  the  limbs.     It  did  not  happen  in  the  birth. 

Case  XVI. — Infanticide  by  crxishing  of  the  Skull.      The  infant  had  lived 
but  not  breathed.     (Tardieu's  21st  case.) 

M.  Tardieu  was  asked  to  give  an  opinion  on  the  facts  elicited  by  Dr. 
Tercinier's  careful  examination  of  a  female  and  her  infant  from  Cognac 
(Charente-Inferieure).  As  regards  the  woman  it  was  certain  that  she  had 
been  recently  delivered.  The  infant,  dug  out  of  the  ground,  weighed 
nearly  5§  lbs.,  and  was  full  20  inches  long.  There  was,  however,  no  dis- 
tinct osseous  nucleus  in  either  femur — only  well  marked  vascularity.  In 
other  respects  the  body  was  well  developed.  It  was  much  decomposed. 
The  lungs  floated  at  first,  but  on  the  bubbles  of  gas  being  pressed  out,  they 
sank  completely,  and  were  of  a  dull  red.  The  head  appeared  flattened, 
and,  as  it  were,  crushed;  the  bones  of  the  skull  were  broken  in  many  parts, 
and  into  many  fragments.  One  of  these  had  perforated  the  hairy  scalp. 
These  fractures  extended  from  one  side  of  the  head  to  the  other,  and  in- 
cluded both  parietal  aud  the  two  temporal  bones,  and  were  accompanied 
with  a  very  circumscribed  effusion  of  blood,  coagulated  at  the  very  spot  where 
it  had  escaped.  There  was  also  sanguineous  infiltration  of  the  tissues,  re- 
sisting repeated  washings  and  rubbings,  and  extending  all  over  the  hairy 
scalp  covering  the  fractures.  MM.  Terciuier  aud  Tardieu  concluded  that 
the  infant  was  not  mature,  but  was  very  nearly  so  ;  that  it  had  not  breathed, 
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but  had  lived  (chiefly  inferred  from  the  coagulation  of  the  blood)  ;  that  it 
was  probably  born  alive,  but  killed  at  once,  before  it  had  time  to  breathe; 
and  that  the  death  was  due  to  the  crushing  of  the  skull,  this  being  due  to 
criminal  violence. 


Case  XVII. — Death  by  Suffocation.     (Tardieu's  28th  case.). 

M.  Tardieu  was  asked  to  examine  a  woman  in  prison,  suspected  of  in- 
fanticide. She  was  tall  and  strong,  and  said  that  three  days  before  she 
had  been  suddenly  delivered  after  only  three  or  four  sharp  pains,  a  fort- 
night before  term.  She  was  not  in  bed.  She  said  the  child  came  out  and 
went  in  again,  and  she  was  obliged  to  seize  it  by  the  neck.  She  said  it 
scarcely  showed  any  signs  of  life,  and  had  not  uttered  a  single  cry.  She 
had  thrown  the  afterbirth  into  the  privy — it  came  with  the  child.  The 
sexual  organs  were  the  seat  of  a  sanguineous  flow,  having  the  characteristic 
odor  of  the  lochia.  Her  chemise  was  much  soiled  with  it.  The  vulvar 
aperture  was  much  dilated.  The  abdominal  walls  were  relaxed  and  thrown 
into  folds  {lit.  pleated).  The  uterus  was  still  large  and  could  be  felt  above 
the  pubis.  The  breasts  were  very  large,  hard,  and  gorged.  The  pulse 
quick,  face  flushed.  It  was  therefore  concluded  that  she  had  been  delivered, 
and  that  within  four  days. 

Examination  of  the  Infant. — A  girl ;  weighed  almost  1\  lbs,  measured  20^ 
inches  (11  inches  of  the  navel).  Head  measured  \\  x  3  inches.  The 
cord  torn  off  at  \  an  inch  from  the  navel.  Nose  flattened.  Marks  of 
pressure  each  side  the  nose.  Each  side  of  the  windpipe  there  were  bruises 
like  nails  (of  the  fingers)  in  shape,  three  on  the  left,  one  on  the  right, 
pressed  inwards.  There  was  subjacent  infiltration.  Lungs  large,  floated, 
marked  with  ecchymotic  spots.  Heart  contains  dark  coagulated  blood, 
stomach  empty,  free  from  saliva.  The  intestines  showed  intussusception. 
Conclusions:  (1)  The  child  was  mature,  born  at  term,  well  formed,  and 
viable.  (2)  It  was  born  alive,  air  completely  filled  the  lungs,  and  in  all 
human  probability  it  must  have  cried.  (3)  It  was  killed  by  pressure  on 
the  mouth  and  nose,  and  by  the  pressure  of  the  fingers  on  the  throat 
(windpipe).  The  lungs  showed  that  it  had  probably  struggled.  (4)  It 
was  suffocated  soon  after  birth,  and  had  swallowed  nothing.  (5)  These 
injuries  were  not  inflicted  in  the  attempt  at  self  delivery — their  seat  shows 
this. 

Case  XVIII. —  Were  these  injuries  done  by  the  police  t     (Tardieu's  37th 

case.) 

M.  Tardieu  was  consulted  by  letter  on  a  very  singular  case,  in  which 
the  infant  of  a  domestic  servant  was  found  in  the  pipe  of  a  closet,  the  pan 
of  which  had  the  peculiarity  of  only  being  open  when  the  user  was  seated 
in  the  closet.  ("La  cuvette  de  ces  lieux  est  a  bascule,  c'est-a-dire  ne 
s'ouvre  qu'au  moment  ou  Ton  est  assis  sur  le  siege.")  The  pipe  was  large 
enough  to  admit  the  infant  but  the  body  stuck  part  way  down  the  pipe, 
and  the  police,  by  order  of  a  magistrate,  tried  to  shove  it  down,  and  suc- 
ceeded by  means  of  a  heavy  leaden  weight  in  doing  so.  The  curious  ques- 
tion arose  if  the  marks  of  violence  on  the  infant's  head  and  face  were  due 
to  the  violence  thus  used,  or  were  there  before ;  also  whether  the  child  had 
accidentally  fallen  into  the  pipe  in  being  born.  To  these  questions  M. 
Tardieu  was  able  to  respond:  (1)  That  the  cord  was  too  strong  to  allow 
of  the  child  thus  falling  through  the  pan  into  the  pipe.  It  had  been 
violently  torn  off  at  little  more  than  3  inches  from  the  navel.  (2)  The 
injuries  to  the  head  were  too  serious  and  too  general  to  have  been  caused 
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by  the  police.     The  child  was  doubtless  dead  before,  as  there  were  no  marks 
of  bruising.     (3)  Death  was  doubtless  due  to  criminal  violence.* 

Case  XIX. — An  infant   Thrown  Alive  into  a  Privy.     (Tardieu's 

49th  case.) 

Autopsy,  January  18,  1850.  Length  20^  inches,  of  which  12  inches 
from  head  to  navel.  Weight,  5  lbs.  10  ozs. ;  diameters  of  head,  4^  inches 
fronto-occipital,  3t7q-  biparietal.  Cord  torn  off,  not  cut,  not  tied.  No 
putrefaction,  color  normal,  odor  fecal.  The  examination  led  to  the  fol- 
lowing conclusions:  (1)  This  male  infant  was  mature,  born  alive,  and  viable. 
(2)  It  lived  and  breathed.  (3)  Death  resulted  from  immersion  in  the 
privy.  (4)  The  flattening  of  the  head  and  the  ecchymoses  on  its  most 
prominent  parts  show  that  pressure  was  exerted  to  force  it  into  the  privy, 
and  that  it  did  not  get  there  by  accident.  (5)  The  state  of  the  lungs  and 
the  quantity  of  fseces  in  the  stomach  show  that  the  child  was  thrown  alive 
into  the  privy.  In  Tardieu's  next  case  (No.  50)  the  infant  was  thrown 
alive  into  a  drain,  but  was  rescued  living,  and  made  a  good  recovery. 

Case  XX. — An  Infant  killed  by  Wounds  inflicted  by  a  Pair  of  Scissors. 
(Tardieu's  54th  case.) 

Autopsy  made  at  the  Morgue  on  the  16th  Jauuary,  1859,  on  the  child 
of  a  single  woman  called  Carlet,  born  at  the  seventh  month.  Weight 
21  lbs.  It  was  covered  with  blood.  The  cord  had  been  cut  by  a  doctor 
who  arrived  just  as  the  child  was  dead.  At  the  top  of  the  head  was  a 
wound  in  the  shape  of  an  M,  with  its  edges  somewhat  bruised,  certainly 
made  with  scissors,  certainly  not  caused  by  a  fall.  Blood  infiltrated  and 
coagulated  beneath  and  around  the  wound.  Bones  and  brains  uninjured. 
Lungs  in  the  foetal  state,  not  expanded.  The  heart  contained  blood.  The 
infant  had  been  born  alive,  but  respiration  was  never  established.  It  was 
alive,  but  its  life  was  intrauterine  when  it  was  wounded  with  the  scissors, 
and  as  the  child  was  premature,  this  wound  was  quite  severe  enough  to 
cause  death.  The  woman  had  milk  fever,  sanguineous  lochia.  Uterus 
still  large,  and  other  traces  of  a  very  recent  delivery. 

Case  XXI. — Infanticide — Infant  boiled  in  Lye,  then  cut  into  Pieces,  and 
put  into  a  Barrel  of  Vinegar — Medico-legal  Questions — Examination 
of  Lungs.     (Tardieu's  55th  case.) 

On  the  30th  August,  1865,  at  Mesanger,  about  4.30  a.m.,  Jeanne  Leveque 
went  to  the  room  of  her  servant,  a  girl  called  Lefeuvre,  and  asked  her  to 
make  her  a  cup  of  black  coffee — when  the  servant  returned  she  saw  her 
mistress  stooping  in  one  corner  of  a  cabinet  opening  into  the  room.  At 
8  p.m.  she  was  found  lying  in  the  servant's  bed.  There  was  blood  on  the 
floor,  and  on  her  sabots.  She  said  she  had  toothache  and  pain  at  the  heart, 
that  she  had  spat  blood,  and  that  her  nose  had  bled.     She  had  for  some 

*  The  cep/talolribe,  and  other  obstetric  instruments,  cause  crushing  of  the  head 
in  the  infants  to  whom  they  are  used.  Those  who  have  seen  such  would  easily 
recognize  the  appearance.  But  in  such  a  case,  there  would  probably  be  deformity 
of  the  mother's  pelvis — for  infant  life  is  too  easily  destroyed  to  render  it  probable 
that  either  a  midwife  or  male  accoucheur  would  take  the  trouble  to  crush  the  head 
of  an  infant  when  there  was  no  disproportion  between  the  head  and  the  pelvis.  The 
possibility,  however,  should  not  be  forgotten.  (Guy's  Hospital  Museum  and  that 
of  the  Obstetrical  Society  contain  some  casts  of  such  heads.  See  also  a  paper  of  Dr. 
Braxton  Hicks  in  the  "Obstetrical  Society's  Transactions.") 
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time  been  supposed  to  be  pregnant,  through  her  brother-in-law,  and  the 
servant  did  not  doubt  that  her  mistress  had  been  delivered,  though  the 
latter  still  denied  it  vigorously.  But  when  she  was  medically  examined, 
there  could  be  no  doubt  of  her  condition.  She  then  recollected  that  on  the 
30th  of  August  she  had  given  birth  to  a  male  child.  She  pretended,  how- 
ever, that  it  had  never  cried.  She  had  covered  it  up  in  a  counterpane 
folded  up  into  four,  and  carried  the  corpse  into  an  empty  bed  in  another 
room.  Her  sister  came  to  see  her  at  11  p.m.  She  told  her  sister  she  had 
vomited  blood,  and  still  denied  the  birth.  The  domestic  buried  the  child 
at  10  p.m.  that  night,  in  the  high  road  four  miles  off.  At  4  a.m.  she  dug 
it  up  again,  and  threw  it  into  a  caldron  of  boiling  lye.  After  some  time 
she  pulled  it  to  pieces  with  her  hands.  She  divided  it  into  small  morsels, 
and  then  put  it  into  a  barrel  of  vinegar,  through  the  bunghole,  which  was 
less  than  two  inches  in  diameter. 

Notwithstanding  all  this  boiling,  etc.,  is  was  possible  to  recognize  parts 
of  nearly  all  the  organs.  Thus,  bones  of  the  head  and  face,  part  of  the 
chest,  the  pelvis,  tongue,  liver,  intestine,  heart,  and  lung,  were  all  recog- 
nizable. They  clearly  belonged  to  a  mature  child,  well  formed  and 
healthy.  The  examination  of  the  lungs  made  it  probable  that  the  child 
had  breathed  for  a  few  seconds.  These  remains  were  afterwards  submitted 
to  Dr.  Thoinnet,  who  was  able  to  recognize  all  the  parts  named,  and  to 
establish  that  they  had  been  forcibly  torn  apart.  The  flesh  was  sodden, 
and  loose  from  the  bones;  the  skin  was  gelatinized;  the  crystalline  lens 
was  a  white  and  solid  bead  like  a  fish's  ey*  when  boiled.  The  spine  had 
been  divided  by  some  cutting  instrument.  The  heart  had  been  cut  in  two 
— to  one  of  these  pieces  one  lobe  of  the  right  lung  was  attached.  The 
lung-tissue  was  reddish,  it  crepitated  under  the  fingers,  but  no  gas  escaped. 
Put  into  water,  it  sank  slowly,  and  remained  suspended,  or  resting  on  one 
of  its  corners  at  the  bottom  of  the  vessel.  Other  fragments  of  darker 
color  sank  at  once.  Before  reporting,  Dr.  Thoinnet  tried  a  comparative 
experiment  on  the  lungs  of  a  young  calf,  which  he  boiled  in  lye  till 
thoroughly  cooked,  till  they  had  the  same  color  as  those  of  the  child. 
Though  the  animal  had  lived  some  days,  the  lungs,  after  the  combined 
action  of  the  boiling  lye  and  the  vinegar,  showed  the  same  results  as  those 
of  the  child  of  Jeanne  Leveque. 

Case  XXII. — An  Infant  burned — Examination  of  the  Remains.    (Tardieu's 
56th  case.)     (By  Messrs.  Ch.  Robin  and  A.  Tardieu.) 

This  report  is  of  great  interest,  but  very  lengthy.  The  careful  exami- 
nation of  the  cinders  and  other  remains  proved  that  one  packet  sent  to  the 
reporters  was  the  bones  of  a  young  pig — another  packet  contained  a  num- 
ber of  foetal  bones,  more  or  less  perfect,  from  an  infant  at  term.  The 
presence  of  phosphorus  and  calcium  was  determined  in  the  ashes — also 
animal  fat.  In  another  packet  there  were  only  portions  of  earth,  mould, 
and  other  mineral  and  vegetable  matters.  A  handkerchief  supposed  to 
be  soiled  with  blood,  was  proved  to  be  free  from  this. 

Tardieu's  57th  and  58th  cases  are  also  those  of  remains  .of  infants  at- 
tempted to  be  destroyed  by  fire.  The  latter  is  known  as  the  "  Affaire 
Lemoine."  The  medical  witnesses  found  great  difficulty  in  identifving  any 
individual  bones.  A  portion  of  one  orbit,  some  remains  of  vertebra?,  and 
part  of  the  right  frontal  bone  were  most  evident  in  this  case.  These  me- 
moirs should  be  consulted  in  the  original  by  all  who  have  cases  of  such 
difficulty  and  delicacy  to  determine. 

It  may,  however,  be  stated  in  general  terms,  that  no  matter  what  the 
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violence  to  which  an  infant  has  heen  subjected,  in  order  to  destroy  it,  there 
will  usually  he  found  some  means  of  determining  its  age,  and  whether  it 
were  born  alive  or  not.  In  those  rare  cases  in  which  fire  has  been  used  to 
conceal  the  crime,  some  portions  are  likely  to  remain  unconsumed,  and  in 
any  case  chemical  and  microscopic  examination,  combined,  will  be  almost 
sure  to  throw  some  light  on  these  dark  passages  of  human  history  and 
crime. 

Legitimacy  and  Superfcetation — Disputed  Paternity. 

The  genetic  portion  of  our  subject  would  be  incomplete  without  some 
reference  to  twj  subjects,  which  are  often  discussed  in  our  courts  of  law. 
The  House  of  Lords  is  generally  compelled  to  discuss  the  question  of  legit- 
imacy when  a  peerage  is  claimed,  and  the  question  is  often  raised  in  other 
courts  when  the  succession  to  estates  is  disputed.  In  a  medico  legal  sense 
paternity  and  legitimacy  are  almost  identical.  Sometimes,  however,  the 
fact  of  a  woman's  having  had  more  husbands  than  one  renders  the  ques- 
tion of  paternity  less  simple.  Superfcetation  is  a  sort  of  corollary  to  the 
curious  question  of  legitimacy.  You  have  already  had  the  tacts  of  some 
celebrated  cases  laid  before  you  in  the  section  on  the  duration  of  preg- 
nancy (see  pages  616,  etc.,  for  accounts  of  the  Jardine,  Elder  of  Whithorn, 
and  Gardner  Peerage  cases).  Speaking  broadly,  the  law  regards  all  chil- 
dren born  in  wedlock  as  legitimate,  unless  good  reasons  cau  be  shown  to 
the  contrary.     The  following  are  common  cases  of  disputed  paternity  : 

I.  A  child  (or  children)  may  be  born  after  the  husband's  death.  (Such 
children  are  styled  posthumous,  from  the  Latin  posthumus),  or, 

II.  A  child  may  be  born  a  little  before  the  death  of  the  husband,  his 
health  having  failed  for  some  months  previous,  either  from  disease  or  acci- 
dent.    In  such  cases  you  will  probably  be  asked — 

(a)  Was  the  supposed  father  capable  of  begetting  a  child  within 

the  period  named  ? 

(b)  Does  the  child's  size,  weight,  and  development  agree  with  the 

mother's  statement  as  to  the  period  of  gestation,  or  with  the 
facts  obtained  in  evidence  from  others  ? 

(c)  What  is  the  normal  duration  of  pregnancy?     Can  this  be  pro-' 

longed,  and  if  so,  how  much  beyond  the  usual  period  ? 

III.  A  woman  has  a  child  in  the  absence  of  her  husband,  or  very  shortly 
after  her  marriage.     In  the  former  case  you  will  probably  be  asked — 

id)  Does  the  period  of  gestation,  as  inferred  from  the  size  and  de- 
velopment of  the  child,  agree  with  the  facts  as  to  the  possi- 
bility of  marital  access? 

In  the  latter  case  the  question  will  probably  be — 

(e)  What  is  the  earliest  period  at  which  a  child  is  viable  or  capa- 
ble of  living  if  due  care  be  taken  of  it? 

IV.  After  giving  birth  to  one  (probably  immature)  child,  the  woman, 
after  a  short  interval,  gives  birth  to  a  second  (mature)  child  (or  the  facts 
as  to  maturity  may  be  vice  versa),  and  you  will  be  asked — 

(/)  Is  this  an  instance  of  superfcetation  t  or, 

(<7)  Were  both  children  the  issue  of  a  single  coitus  t 
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V.  A  woman  marries  again  immediately  after  the  death  of  her  husband, 
or  after  divorce.     A  child  being  soon  after  born  to  her,  you  are  asked — 

(A)  Is  this  the  child  of  the  dead  (or  divorced)  husband,  or  of  the 
living  one  ? 

VI.  Sometimes,  during  the  lifetime  of  a  husband,  a  woman  aided  by 
friends  or  accomplices,  will  pretend  an  accouchement,  and  palm  off  the 
child  of  another  upon  her  husband  or  upon  others.  The  questions  arising 
out  of  this  state  of  affairs  may  be  complex.  Usually  speaking,  there  will 
be  no  inquiry,  made  until  some  of  the  witnesses  who  could  throw  light  upon 
the  matter  are  either  dead  or  have  left  the  country.  In  general  terms,  it 
may  be  said  that  the  following  questions  are  probable : 

(i)  Has  this  woman  ever  had  a  child  ?  or, 

(&)  Were  the  facts  detailed  by  the  witnesses  consistent,  one  with 

another,  or  were  there  suspicious  circumstances  in  the  case? 
(I)  Was  the  woman's  age  consistent  with  childbearing?  or, 
(m)  Was  it  probable  so  old  or  feeble  a  man  would  have  a  child  ? 
(n)  Does  the  child  resemble  either  father  or  mother,  or  has  it  any 

peculiar  marks  by  which  it  may  be  identified  ? 

Very  often  large  landed  estates,  titles,  and  vast  sums  of  money  depend 
upon  the  answers  given  to  such  questions.  A  treatise  of  great  length 
might  easily  be  written  on  this  subject.  But  if  we  come  to  analyze  the 
questions  just  propounded,  it  will  be  found  that  we  can  refer  them  all  to 
the  following  categories : 

A.  What  are  the  limits  or  range  as  to  the  age  of  fruitfulness  in  both 
sexes? 

B.  What  is  the  normal  duration  of  pregnancy?  Is  this  ever  exceeded  ? 
If  so,  how  far? 

C.  When  is  a  child  viable,  or,  in  other  words,  how  far  may  we  antici- 
pate the  average  date  of  delivery,  without  the  child  n:cessarily  perishing? 

D.  Is  or  was  (so  and  so)  impotent  or  sterile,  and  thus  incapable  of  fruit- 
ful coitus?  .  If  so,  why?  In  other  words,  what  diseases,  accidents,  or  con- 
ditions cause  sterility  or  impotence? 

E.  Was  the  child  whose  legitimacy  is  questioned  fully  developed,  or 
did  its  size,  weight,  and  development  correspond  to  earlier  periods  of  ges- 
tation ? 

F.  Can  a  woman,  already  pregnant,  conceive  again  ?  Or  are  cases  re- 
sembling this  to  be  explained  otherwise? 

G.  Do  children  necessarily  resemble  their  parents? 

We  shall  briefly  discuss  these  questions  in  their  order,  and  then  append 
a  very  few  illustrative  cases. 

A.  What  are  the  limits,  as  regards  age,  of  fruitfulness  in  both  sexes  ? 

As  regards  the  power  of  procreation,  the  majority,  both  of  our  judges 
and  of  eminent  medical  authorities,  are  not  disposed  to  lay  down  any 
precise  limit  as  to  old  age  in  the  male.  Some  remarks  on  this  subject  will 
be  found  at  pp.  598  and  599.  Bodily  vigor  is  to  be  regarded  far  more  than 
mere  age.  In  the  female,  however,  a  limit  to  fruitfulness  is  generally  set 
by  the  cessation  of  the  catamenia.  This  usually  occurs  either  before  or 
about  the  age  of  forty-five  years.  It  is  by  no  means  safe  to  pronounce  a 
woman  incapable  of  bearing  children  merely  on  account  of  an  aged  ap- 
pearance.    Pliny  records  that  Cornelia,  of  the  family  of  the  Scipios,  at  the 
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age  of  sixty,  bore  a  son  called  Volusius  Saturnious.  The  late  Dr.  Rams- 
botham  met  with  a  case  of  pregnancy  (known  also  to  the  authors)  in  a 
woman  aged  fifty-eight — her  age  being  proved  by  the  parish  register — 
whilst  her  appearance  was  that  of  a  woman  at  least  ten  years  older.  She 
was  not  only  pregnant,  but  was  duly  delivered  at  term  of  a  vigorous  and 
well-formed  child.  Haller  (quoted  by  Briaud,  "  Manuel  complet  de  Med. 
legale,  p.  137)  records  two  cases  in  which  women  at  sixty -three  and  seventy 
bore  children.  Dr.  Davies,  of  Hertford  ("Medical  Gazette,"  vol.  xxxix, 
p.  950),  writes  of  a  woman  who  menstruated  up  to  the  time  of  her  last 
pregnancy,  and  this  child  was  born  when  she  was  fifty-five  years  of  age. 
Dr.  Taylor  quotes  the  following  table  from  Nevermann.  -Out  of  1000 
cases  (in  10,000  births)  he  found  that  436  children  were  borne  by  females 
at  the  ages  respectively 
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The  Registrar-General  for  Scotland  (February,  1862)  reports  two 
women  as  becoming  mothers  at  fifty-one  years  of  age,  four  at  fifty  two 
years,  and  one  woman  was  registered  as  in  the  fifty-seventh  year  ot  her 
age  when  she  gave  birth  to  a  child.  On  the  ground  of  Vice-Chancellor 
Kindersley's  decision  in  Forty  v.  Forty  (February,  1853),  Dr.  Taylor 
states  that  a  woman  who  has  passed  the  age  of  fifty-three  is  presumed  in 
law  to  be  past  the  age  for  childbearing  ("  Medical  Times  and  Gazette," 
1871,  vol.  ii,  p.  114). 

On  the  other  hand,  there  are  numerous  cases  on  record  of  very  young 
mothers — Sir  Eardley  Wilmot  gave  Dr.  Taylor  particulars  of  a  case  (Beg. 
v.  Chattaivay,  Coventry  Summer  Assizes,  1848)  in  which  a  man  aged 
forty-five  was  convicted  of  rape  on  a  girl  aged  eleven  years  and  eight 
months.  When  12^  years  old  she  was  in  the  last  mouth  of  her  pregnancy. 
Beck  mentions  a  case  in  which  a  girl  menstruated  at  one  year,  and  became 
a  mother  at  a  little  over  ten  years  of  age  (Joe.  cit.,  p.  368).  On  the  20th 
April,  1834,  this  female,  aged  ten  years  and  thirteen  days,  was  delivered 
of  a  female  child  weighing  7f  lbs.  This  occurred  in  Hickman  County, 
Kentucky,  and  is  related  by  Dr.  D.  Rowlett,  of  Waisborough,  in  that 
State.  ("Transylvania  Journal,"  vol.  vii,  p.  447).  Auother  became  a 
mother  at  twelve  years  and  eight  months  ("American  Journal  of  Medical 
Science,"  Oct.  1846,  p.  547).  Riittel  gives  a  case  of  a  girl  of  fourteen 
pregnant  by  a  boy  of  the  same  age.  He  also  quotes  three  other  cases 
where  one  girl  of  the  age  of  nine,  and  two  of  the  age  of  thirteen  became 
pregnant,  (Henke's  "  Zeitschrift  der  S.  A.,"  1844,  p.  249.)  Dr.  Wilson 
("  Edinburgh  Medical  Journal,"  Oct,  1861)  mentions  a  girl  of  13A  as 
giving  birth  to  a  full-grown  child.  She  must  therefore  have  become  preg- 
nant at  12^.  Mr.  Roberton,  of  Manchester,  mentions  a  factory  girl  who 
became  pregnant  in  her  eleventh  year.f  A  girl  under  thirteen  who 
became  pregnant  at  12^  came  before  a  magistrate  at  Wandsworth,  Sep- 
tember, 1871.  (Other  cases  will  be  found  in  Dr.  Norman  Cheever's  work 
on   "Indian   Medical  Jurisprudence,"   and  in  Dr.  Montgomery's   "Signs 

*  Dr.  Montgomery's  table  for  the  Manchester  Lying-in  Hospital  is  very  similar 
(loc.  cit,  p.  315). 
f  "  Essays  and  Notes,  etc.,  on  Midwifery,"  p.  29. 
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and  Symptoms  of  Pregnancy,"  p.  310,  etc.)  Dr.  Goodeve  says  of  Calcutta, 
"  the  earliest  age  at  which  I  have  known  a  Hindoo  woman  bear  a  child  is 
ten  years,  but  I  have  heard  of  one  at  nine." 

The  previous  occurrence  of  menstruation  is  not  essential  to  childbearing  ; 
of  this  there  are  almost  innumerable  instances,  so  that  La  Motte  says  (Obs. 
xxiii):  "  Qu'une  fern  roe  pent  porter  du  fruit,  avant  de  fleurs."  Dr.  Taylor 
quotes  a  case  from  Mr.  Pearson  of  Staleybridge,  to  show  that  a  woman 
may  cease  to  menstruate,  and  yet  be  pregnant  eighteen  months  after.  The 
authors  know  of  similar  cases. 

If  it  be  difficult  to  strictly  define  the  limits  of  childbearing  as  to  age,  it 
is  also  not  easy  to  say  what  limit  as  to  numbers  can  be  fixed.  A  nurse  at 
the  London  Hospital,  known  to  the  authors,  had  twenty  children  in  nine- 
teen years,  viz.,  eight  single  births,  twins  three  times,  triplets  twice.  Dr. 
Dyte  attended  a  woman  for  the  maternity  charity  of  this  hospital  in  her 
twenty-sixth  labor  ("  Loud.  Hosp.  Reports,"  vol.  i,  p.  208).  The  late  Mr. 
Guthrie  knew  a  lady  who  had  twenty-eight  living  children  in  the  first 
twelve  years  of  her  married  life.  Putting  aside  all  the  apocryphal  cases, 
such  as  that  of  the  lady  who  had  365  children  at  a  birth  !*  it  may  be 
remarked  that  five  and  even  six  children  have  been  produced  by  human 
females  at  one  birth  (Dr.  Riittel's  case,  Henke's  "  Zeitschrift,"  1844,  p. 
226).  See  also  other  cases  reported  by  Dr.  Taylor  (Joe.  cit,  p.  224,  etc.). 
On  a  tombstone  in  Heyden  churchyard,  near  Hull,  there  is  said  to  be  the 
following  epitaph : 

"Here  lies  the  body  of  William.  Sturt,  of  Patrington,  buried  May  18, 
1685,  aged  97  years.  He  had  children  by  his  first  wife  28,  by  his  second 
17;  was  father  to  45  ;  grandfather  to  86  ;  great-grandfather  to  97  ;  great- 
great-grandfather  to  23  ;  in  all  251." 

B.  As  regards  the  normal  duration  of  pregnancy  in  the  human  female, 
we  must  refer  you  to  pages  613-616,  merely  reminding  you  here  that  270- 
280  days,  or  275  on  an  average  is  the  usual  period.  This  is  often  abbre- 
viated, the  child  being  proportionally  smaller  and  less  developed.  On  the 
other  hand,  it  is  very  seldom  exceeded,  although  the  analogy  of  the  lower 
animals  and  experience  combine  to  show  that  it  has  occasionally  been  pro- 
tracted, yet  there  is  no  reliable  case  on  record  of  more  than  308  days.  Even 
such  a  limit  is  very  improbable,  and  cases  which  appear  to  rest  on  good 
authority  are  probably  due  to  mistaken  reckoning.  Such  a  case  as  is 
recorded  in  the  "British  Medical  Journal"  for  April  22, 1876,  p.  505, 
bears  with  it  its  own  refutation.f  All  longer  periods  must,  in  the  present 
state  of  our  knowledge,  be  considered  as  quite  apocryphal. 

C.  In  answer  to,  JJTien  is  a  child  viable  t  you  will  find  information  at 
pages  616  and  659.  The  practical  outcome  is,  that  although  some  few 
children,  with  extraordinary  care  and  precautions,  may  survive  if  born 

*  A  writer  called  Goftr  ("Hegenetii  Itinerarum,"  etc.,  1630)  says  he  saw  a  tablet 
in  the  church  at  Leusdon  (L*.usdunum)  about  tive  mile?  from  the  Hague,  with  an  in- 
scription to  the  following  effect :  that  in  the  year  1276,  a  certain  illustrious  coun- 
tess, in  the  fortieth  year  of  her  age,  brought  forth  at  one  birth,  365  infants !  all  of 
whom  were  baptized  by  Guido,  the  suffragan,  who  called  the  males  "  John,"  and 
the  females  "Elizabeth."     Evan's  "Midwifery,"  pp.  115,  116. 

f  Owing  to  the  husband's  misconduct,  the  wife  was  living  separate.  Although 
298  days  were  supposed  to  have  passed  from  the  last  coitus,  yet  the  child  only  weighed 
five  pounds — the  umbilical  cord  was  thin  and  weak,  and  looked  shrunken.  There 
was  a  good  deal  of  haemorrhage.  The  case  is  rather  imperfectly  recorded.  We  are 
not  even  told  whether  the  child  was  born  alive,  although  this  was  probably  the 
case. 
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between  the  fifth  and  sixth  months,  yet,  generally  speaking,  a  child  is  not 
viable  until  the  seventh  month  of  utero-gesta*ion. 

D.  An  answer  to  the  question  as  to  impotence  or  sterility  should  never 
be  given  hastily.  The  facts  which  form  a  basis  for  such  replies  will  be 
found  at  pages  595  to  599.  I m potency  and  sterility,  on  the  part  of  either 
male  or  female,  should  never  be  assumed  without  very  strong  evidence. 
Very  old  men  may  be  fathers,  for  spermatozoa  in  a  lively  state  are  often 
found  in  their  semen.  Even  paraplegia,  though  it  puts  difficulties  in  the 
way  of  copulation,  does  not  always  prevent  insemination  (Curling,  "On  the 
Testis,"  p.  371).  It  is  not  necessary  that  a  man  should  have  both  testicles, 
nor  even  the  whole  of  one,  since  a  very  small  quantity  of  the  secreting 
structure  or  semen  stored  up  iu  the  vesiculse  seminales  (which  may  be  the 
case  for  a  time,  even  after  castration)  will  suffice  for  the  generative  act. 
Lingering  diseases  usually  destroy  sexual  vigor  and  capacity.  Diabetes, 
locomotor  ataxy,  wasting  paralysis,  and  other  forms  of  severe  or  chronic 
neurosis  are  generally  accompanied  with  loss  of  sexual  power.  Phthisis 
has  been  popularly  supposed  to  be  an  exception.  The  authors  know  of  one 
case  in  which  a  patient  suffering  from  phthisis  of  tubercular  origin  had 
connection  on  the  very  day  of  his  death,  and  the  wife  was  delivered  of  a 
child  on  the  280th  day  after.  This  fact  does  not  rest  simply  on  the  state- 
ment of  the  wife.  On  the  other  hand,  sexual  capacity  may  be  absent 
where  there  is  every  appearance  of  bodily  vigor,  although  such  cases  are 
rare.  One  of  our  modern  Nimrods,  who  was  tall  and  athletic,  was  totally 
impotent.  In  forming  our  judgment  in  cases  of  disputed  legitimacy  we 
should  not  lay  too  much  stress  on  exceptional  cases.  A  very  aged,  bed- 
ridden, diseased,  and  helpless  man  may  be  the  father  of  a  strong,  stout, 
well-formed,  and  vigorous  child,  but  it  is  not  probable.  Very  large  hernial, 
prolapsus  ani  when  severe,  cy.-titis,  and  large  or  numerous  stones  in  the 
bladder,  dropsy  when  far  advanced,  gout,  and  arthritis  deformans  when 
very  severe,  and  fractures  of  the  pelvis,  spine,  and  some  other  bones,  would 
all  render  sexual  intercourse  very  difficult.  Ou  this  delicate  topic  the 
authors  would  say  (from  facts  which  have  come  under  their  cognizauce) 
that  it  is  far  better  to  state  frankly  that  such  and  such  conditions  must 
render  (or  have  rendered)  sexual  intercourse  very  difficult  or  well-nigh  im- 
possible, rather  than  to  state  absolutely  that  it  is  or  was  impossible. 

E.  As  to  the  development  of  the  child,  and  its  maturity,  we  have  already 
given  you  details  and  references  at  pp.  563  and  687.  The  length,  weight, 
condition  of  skin,  and  the  measurements  of  the  skull,  shoulders,  and  long 
bones,  with  the  dimensions  of  the  osseous  nucleus  of  the  lower  end  of  the 
femur  and  other  bones,  are  the  principal  points  on  which  you  must  fouud 
your  judgment.* 

F.  The  answer  to  the  question  whether  a  pregnant  woman  can  conceive 
again,  whilst  one  child  is  in  utero,  involves  the  question  of  superfcetation. 
Ancient  medical  writers  almost  all  believe  in  the  possibility  of  this.  Beck 
quotes  Brassarolus,  to  the  effect  that  he  had  seen  epidemics  of  superfcetation  ! 
Zacchias  ("Consilia,"  No.  66)  states  that  J.  N.  Sobrejus  lost  his  life  in  a 
quarrel,  leaving  his  wife  enceinte.  Eight  months  after  his  death  she  gave 
birth  to  a  deformed  child,  which  died  in  partu.  The  abdomen  remained 
large.  One  month  and  a  day  after,  she  gave  birth  to  a  perfect  living  child. 
Its  legitimacy  was  suspected.  Zacchias  argued  that  there  must  have  been 
two  conceptions,  on  the  ground  of  the  long  interval.  He  considered,  how- 
ever, that  the  first  was  the  product  of  the  superfcetation,  and  conceived  a 
month  after  the  other.     This  opinion  established  the  legal  rights  of  the 

*  See  also  Anthropometrieal  Observations,  by  Dr.  P.  Boulton,  "  British  Medi- 
cal Journal,"  March  4,  187G,  p.  280. 
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mother,  and  preserved  her  character.  Fodere  (vol.  i,  p.  484)  says  he  is  as- 
sured that  a  woman  at  Turin,  in  1797,  was  successfully  delivered  of  three 
children,  at  intervals  of  fifteen  days  between  each.  The  authors  know  of 
more  than  one  case  in  which  there  was  an  interval  of  a  week  between  well- 
formed,  mature  twins.  Denman,  in  his  "Midwifery,"  quotes  a  case  from 
Ladv  Farquhar,  in  which  a  woman  had  a  severe  fright  between  the  fifth 
and  sixth  months  of  pregnancy,  after  which  her  bulk  was  reduced.  She 
went  the  full  nine  months;  and  on  the  11th  of  February  was  delivered  of 
a  healthy  child:  she  continued  in  pain,  and  on  the  25th  of  that  month 
there  was  born  the  head  and  parts  of  a  child  that  had  just  the  appearance 
of  a  miscarriage  of  four  months.  Dr.  Beck  refers  also  to  a  ca,se  by  Mr. 
Warner  in  the  "Philosophical  Transactions,"  vol.  lx,  p.  453.  Mr.  Chap- 
man, in  the  "Medico-Chirurgical  Transactions,"  vol.  ix,  p.  194,  narrates 
"A  singular  case  of  expulsion  of  a  blighted  fetus  and  placenta  at  seven 
months,  a  living  child  still  remaining  to  the  full  period  of  gestation."  The 
placenta  expelled  at  seven  months  was  "the  size  they  usually  are  between 
five  and  six  months,  to  which  was  attached  the  membranes  also,  quite  per- 
fect, but  of  a  dirty  yellow  color,  flattened,  and  closely  embracing  a  small 
foetus,  not  larger  than  they  are  generally  seen  between  three  and  four 
months."  Beck  (notes  to  pp.  144  and  145)  gives  many  other  references. 
Buffon  speaks  of  a  case  of  a  woman  at  Charleston,  South  Carolina,  who 
gave  birth  to  twins,  in  1714,  one  white,  one  black,  very  soon  after  one 
another.  She  confessed  that  immediately  after  her  husband  had  left  her 
bed,  she  was  forcibly  raped  by  a  negro.  (Fodere,  vol.  i,  p.  482.)  Dr. 
Moseley  ("On  Tropical  Diseases,"  etc.,  p.  Ill)  tells  of  a  negress  who 
brought  forth  two  children,  one  a  negro,  the  other  a  mulatto.  She  said 
that  a  white  man  on  the  estate  had  had  intercourse  with  her  directly  her 
black  husband  had  quitted  her.  Cases  of  this  kind  appear  to  have  been 
numerous  in  tropical  and  slaveholdiug  countries;  for  Beck  gives  nearly 
half  a  page  of  references  to  such  cases.  Dr.  Elliottson  also  mentions  others 
("Human  Physiology,"  part  iii,  p.  781,  etc.),  and  quotes  Pliny  ("Hist. 
Nat.,"  vii,  9)  as  follows:  "Ubi  paululum  temporis  inter  duos  conceptus 
intercessit,  utrumque  perficitur."  The  story  of  Hercules  and  Iphicles 
(sons  of  Alcmena,  by  Jove  and  Amphitryon)  is  familiar  to  all  readers  of 
the  classics.  The  Rev.  Dr.  Walsh,  in  his  notioes  of  Brazil  (vol.  ii,  p.  90), 
narrates  circumstantially  the  case  of  a  creole  woman,  who  had  three  chil- 
dren at  a  birth,  of  three  different  colors,  white,  brown,  and  black,  with  all 
the  features  of  the  respective  classes. 

Dr.  Maton  ("Transact.  London  Coll.  Phys.,"  vol.  iv,  p.  161)  published 

the  following:  "Mrs.  T ,  an  Italian,  married  to  an  Englishman  in 

Sicily,  was  delivered  Nov.  12,  1807,  of  a  healthy  male  child,  which  only 
survived  its  birth  nine  days.  On  Feb.  2,  1808,  not  quite  three  months 
after,  she  was  delivered  of  another  male  infant,  completely  formed.  He 
died  of  measles  when  three  months  old.  It  appears  that  both  children 
were  born  perfect  and  mature.  The  husband  himself  communicated  the 
circumstances." 

The  case  communicated  by  Dr.  Desgranges,  of  Lyons,  to  Fodere  (vol.  i, 
p.  484-5-6),  is  one  of  the  most  curious.  The  wife  of  Raymond  Villard 
married  when  twenty-two  years  of  age.  She  became  pregnant  five  years 
after,  but  had  an  abortion  at  the  seventh  month,  on  the  20th  May,  1779. 
She  conceived  again  within  a  month,  and  on  the  20th  January,  1780,  eight 
months  after  her  delivery,  and  seven  months  from  her  second  conception, 
she  brought  forth  a  living  child.  This  delivery  was  not  accompanied  with 
the  usual  symptoms,  no  milk  appeared,  the  lochia  were  wanting,  the  abdo- 
men remained  large.  A  wet-nurse  was  got  for  the  child,  and  two  surgeons 
visited  the  mother ;  and  being  puzzled  called  in  Dr.  Desgranges,  who  de- 
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clared  she  had  a  second  child  in  the  womb.  This  was  doubted,  but  three 
weeks  alter  her  delivery  she  felt  the  motion  of  the  foetus,  and  on  the  6th 
July,  1780  (five  months  and  sixteen  days  after  the  first  birth),  she  was 
again  delivered  of  another  living  daughter.  Milk  now  appeared,  and  she 
was  able  to  suckle  this  infant.  Dr.  Desgranges  adds  that  it  is  not  possible 
that  this  second  child  could  have  been  conceived  after  the  delivery  of  the 
first.  "Car  le  mari  ne  lui  avait  renouvele  ses  caresses  que  vingt  jours  apres, 
ce  qui  n'aurait  donne  au  second  enfant  que  quatre  mois  vingt-sept  jours." 
The  narrative  of  this  case  was  accompanied  with  a  legal  attestation  of  it 
under  the  oath  of  the  mother;  and  on  the  19th  of  January,  1782,  both 
children  were  still  living. 

Dr.  George  Lindsay  Bonnar,  of  Cupar,  Fife  (in  his  "Critical  Inquiry 
regarding  Superfcetation,  with  Cases,"  "Edinburgh  Med.  Journal,"  Jan- 
uary, 1865),  not  satisfied  with  the  common  notion  that  a  month  or  thirty 
days  must  elapse  between  delivery  and  a  fresh  conception,  investigated  the 
subject  by  referring  to  "  Lodge's  Peerage  and  Baronetage,"  in  which  he 
found  at  least  nineteen  recorded  cases,  in  which  the  interval  between  one 
birth  and  another  has  been  309  days  or  less.  There  were  ten  cases  of  309 
to  300  days,  two  of  299  to  290,  four  of  298  to  280,  one  273,  one  of  252, 
one  of  182,  one  of  173,  and  one  of  127  days.  Taking  these  cases  and  the 
facts  relating  to  the  state  of  the  uterus,  vagina,  and  lochia,  Dr.  Bonnar 
fixes  on  the  fourteenth  day  after  delivery  as  the  earliest  at  which  a  fresh 
impregnation  may  take  place. 

Our  space  forbids  us  to  multiply  quotations,  or  to  discuss  this  question 
at  length.  (1)  Many  of  these  cases  may  be  explained  by  the  fact  that  the 
uterus,  like  the  vagina  and  other  organs,  is  sometimes  found  to  be  double, 
or  bipartite  in  the  human  female.  But  one  of  M.  Bigaud's  cases,  in  which 
there  was  proved  after  death  to  be  a  single  normal  uterus,  gave  birth  toa 
second  mature  child  four  and  a  half  months  after  the  birth  of  the  first. 
(2)  Retention  of  one  twin  (from  a  single  coitus)  after  the  birth  of  the  first 
will  explain  some  cases.  (3)  An  interval  between  insemination  and  fruc- 
tification of  the  ovum  (see  note  to  page  619),  will  explain  others.  (4) 
Some  instances  may  possibly  be  explained  by  pre-existing  extrauterine 
fetation.  (5)  Want  of  accurate  observation  is  probably  the  key  to  some 
cases,  which  as  reported  appear  inexplicable. 

After  making  all  possible  deduction  for  the  reasons  just  stated,  we  still 
consider  that  there  is  a  residuum  of  unexplained  cases,  and  that  without 
formally  pronouncing  in  favor  of  the  doctrine  of  superfcetation,  we  must 
admit  that  it  is  difficult  to  explain  some  of  the  recorded  facts  on  any  other 
supposition  than  that  a  second  impregnation  took  place,  whilst  the  uterus 
or  womb  contained  one  ovum  or  fetus  partially  developed.  One  of  Dr, 
Bonnar's  cases  (quoted  by  Dr.  Taylor)  is  very  remarkable.  The  Hon. 
Arthur  Cole  Hamilton,  second  son  of  the  first  Lord  Mouutflorence,  married, 
in  1780,  Letitia,  daughter  of  Claudius  Hamilton,  and  had  a  son  born  July 
7,  1781,  who  lived  to  maturity,  and  a  daughter,  Letitia,  born  January  5, 
1782,  who  lived,  and  married  Major  Stafford.  Between  the  two  deliveries 
there  was  an  interval  of  only  182  days.  If  we  assume  fourteen  days  before 
prolific  intercourse,  then  the  period  for  the  second  child  is  only  168  days 
or  twenty-four  weeks,  or  little  over  five  and  a  half  mouths. 

G.  Although  children  often  do  resemble  their  parents,  and  that  most  re- 
markably, the  color  of  the  hair,  eyes,  and  skin,  polydactylism,  transposi- 
tion of  viscera,  hypospadias,  and  other  peculiarities  being  transmitted, 
they  need  not  necessarily  be  so.  In  other  words,  the  absence  of  remark- 
able likeness,  or  of  transmitted  defects  or  other  peculiarities,  does  not 
necessarily  disprove  paternity  or  legitimacy.  The  facts  known  to  physiol- 
ogists and  pathologists  under  the  name  of  atavism  (German,  Buckschlag) 
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explain  some  of  these  cases.     Lucretius  was  familiar  with  this  fact  (lib. 
iv,  "De  Rerum  Natura"). 

"Fitquoque,  ut  interdum  similes  existere  avorum 
Possint,  et  r  efrr  ant  pruavorum  sxpejigwos, 
Prupterea,  quia  multa  modis  primordia  multis 
Mista  suo  celant  in  corpore  saepe  |iarentes, 
Qua;  patribus  patres  tradunt  a  stirpe  profecta  : 
Inde  Venus  varia  producit  sorte  tiguras; 
MajoTumque  re/erf.  voltus,  vocesque  cu?nasque." 

Parsons,  in  the  "Physiological  Transactions,"  gives  an  instance  of  a 
black,  in  Gray's  Inn,  who  married  a  white  woman,  who  bore  him  a 
daughter  resembling  the  mother  in  features,  and  as  fair  in  all  respects, 
except  that  the  right  buttock  and  thigh  were  as  black  as  the  father's.  The 
same  author  mentions  a  black  who  married  an  Englishwoman  ;  the  child 
who  was  born  to  them  was  quite  black.  He  also  mentions  the  fact  of  two 
black  parents  having  a  white  child.  The  mother  was  terrified,  fearing 
her  husband  should  suspect  her  chastity.  The  father,  however,  said  he 
was  not  surprised,  as  his  own  father  was  a  white  man,  although,  said  he, 
"  my  grandfather  and  grandmother  were  both  as  black  as  you  and  myself, 
and  although  we  came  from  the  place  where  no  white  people  were  ever 
seen,  yet  there  was  alwavs  a  white  child  in  every  family  that  belonged  to 
us."     ("  Phil.  Trans.,"  vol.  Iv.) 

Supposititious   Children. 

One  child  may  be  substituted  for  another ;  medical  evidence  would  be 
of  little  service  in  such  a  case,  unless  the  ages  materially  differed,  or  one 
child  had  peculiar  marks.  A  ivoman  may,  however,  pretend  that  she  has 
recently  been  delivered.  A  medical  examination  would  easily  detect  this, 
if  made  at  the  time.  Dr.  Cheevers  mentions  the  case  of  an  Indian  mid- 
wife, Mussamat  Janoo,  who  took  away  a  woman's  child,  did  away  with  it, 
and  pretended  to  lie  in  herself.  The  mid  wives  and  civil  surgeon  who  ex- 
amined her  declared  that  she  presented  no  sign  of  recent  delivery.  She 
was  sentenced  to  seven  years'  imprisonment.  ("  Med.  Jur.  for  Iudia,"  p. 
512.)  Two  such  cases,  Reg.  v.  Skepelhorne  and  Wife,  and  Reg.  v.  Mary 
Hall,  were  tried  in  1870,  besides  the  Wicklow  Peerage  case. 

Some  remarks  on  the  question  of  likeness  will  be  found  at  pages  579,  etc. 

Affiliation   Cases. 

The  evidence  in  these  cases  is  chiefly  circumstantial.  Proof  of  access 
may  be  given.  In  a  recent  case  in  Queen's  Bench,  February,  1870  (Renorf 
v.  Eden),  a  milliner  sued  the  defendant  for  seduction.  They  met  in 
Guernsey,  and  the  defendant  left  the  island  on  April  15,  1867,  and  did 
not  return.  The  plaintiff's  child  was  born  307  days  after  (February  15, 
1868).  Drs.  Tanner  and  Clark  deposed  that  they  had  known  cases  of  preg- 
nancy extending  to  297  or  300  days.  Drs.  Tyler  Smith  and  Barnes  stated 
that  although  not  absolutely  impossible  that  the  period  of  gestation  might 
extend  to  300  days,  it  wTas  so  improbable  as  to  be  practically  incredible. 
The  verdict  was  for  the  plaintiff,  but  it  did  not  depend  on  the  medical 
evidence,  but  rather  on  the  fact  that  the  defendant  induced  her  to  leave 
her  mother's  roof  (Taylor,  he.  cit.,  p,  270).  In  Appenzal,  Switzerland, 
there  was  a  question  in  a  bastardy  case,  which  of  two  men,  both  of  whom 
had  intercourse  with  the  mother  within  seventeen  days,  should  be  con- 
sidered the  father !     The  court  postponed  the  case  in  order  that  likeness  to 
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the  father  might  develop  itself!  Dr.  Taylor  justly  says  that  both  should 
have  contributed  to  the  child's  support.  The  same  author  quotes  this 
curious  case  from  the  "Lancet,"  of  March  13,1847,  p.  336:  Two  men, 
A.  and  B.,  had  intercourse,  unknown  to  each  other,  with  a  young  woman 
in  delicate  health.  This  went  on  for  some  years,  when  she  was  delivered 
of  a  female  child,  279  days  after  intercourse  with  A.,  and  271  days  after 
intercourse  with  B.,  thus  there  were  eight  days  between  the  two  acts  of 
coitus.  She  did  not  menstruate  in  the  interval,  and  is  believed  to  have 
had  no  other  intercourse.  She  went  her  full  time,  the  child  was  mature 
and  healthy,  and  she  suckled  it.  When  she  died,  the  two  men  became 
aware  of  the  mixed  intercourse,  and  both  refused  to  maintain  the  child. 
The  child  was  remarkably  like  the  mother,  but  showed  no  special  resem- 
blance to  either  supposed  father.  It  is  pretty  clear,  as  Dr.  Taylor  re- 
marks, that  there  were  no  medical  grounds  for  affiliating  the  child  to  one 
rather  than  to  the  other,  as  both  periods  were  within  the  ordinary  range 
of  gestation.  This  must  be  still  aiore  patent  when  two  more  men  have 
intercourse  with  the  same  woman  on  the  same  day,  or  at  very  short  inter- 
vals of  time.  It  has  recently  been  decided  {see  Taylor,  loc.  cit.,  p.  276) 
that  the  place  of  intercourse,  in  other  words,  the  country,  where  the  seduc- 
tion or  coitus  occurs,  is  no  bar  to  paternity,  in  a  legal  sense.  This 
seems  reasonable,  for  the  same  writer  remarks,  intercourse  might  take 
place  in  Scotland,  conception  iu  England,  and  the  birth  in  Ireland,  in 
these  days  of  rapid  travel.  Iu  the  case  of  posthumous  children,  where  a 
second  marriage  occurred  soon  after  the  death  of  the  first  husband,  the 
second  would  legally  be  held  to  be  the  father  unless  there  were  very  strong 
proofs  from  the  development  and  size  of  the  child,  or  of  non-access  on 
the  part  of  the  second  husband,  to  relieve  him  from  the  duty  of  maintain- 
ing the  child. 

We  have  already  noted  the  question  whether  a  woman  could  have  sex- 
ual intercourse  unconsciously,  and  conceive  without  knowing  it  (p.  651). 
A  similar  question  may  arise  as  to  the  delivery.  "  Is  it  possible  for  a  woman 
to  be  delivered  in  a  state  of  unconsciousness?"  Both  published  cases  and  the 
authors'  own  experience  oblige  them  to  answer  this  question  in  the  affirm- 
ative. These  cases  are,  however,  very  rare,  and  the  woman  would  not  be 
long  ignorant  that  something  unusual  had  happened  to  her,  unless,  indeed, 
she  were  the  subject  of  puerperal  mania  or  some  other  form  of  iusanity. 
(See  next  chapter.)  Reminding  you  that  several  cases  have  been  already 
given  under  their  several  headings,  we  proceed  to  quote  a  few  more. 

Illustrative  Cases. 

Case  I. —  The  Douglass  Peerage   Case,  1767-9.     (Taylor,  vol.  ii,  p.  273. 
Beck,  loc.  cit.,  p.  270.     We. quote  the  case  chiefly  from  the  latter.) 

Lady  Jane  Douglass  was  married  August  10,  1746,  to  Colonel  Stewart. 
She  became  pregnant,  and  this  fact  was  notorious  in  January,  1748;  and 
on  the  10th  of  July,  1748,  being  in  her  fiftieth  year,  she  was  delivered  of 
twins  at  Paris.  Of  these,  one  named  Sholto  did  not  survive  to  mauhood; 
the  other,  Archibald,  did.  Lady  Jane,  after  their  birth,  miscarried.  In 
process  of  time  both  the  father  and  mother  died.  Their  positive  declara- 
tions had  convinced  the  Duke  of  Douglass,  and  he  left  his  dukedom  and 
other  estates  to  his  nephew  and  their  son,  Archibald,  who  was  the  appel- 
lant in  the  cause.  The  Duke  of  Hamilton  appears  to  have  conducted  the 
prosecution,  and  at  all  events  the  claim  was  opposed,  on  the  ground  that 
they  were  supposititious  children.  The  cause  came  up  for  final  adjudica- 
tion in  the  House  of  Lords  in  1769,  when  Lord  Chancellor  Camden,  and 
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Lord  Chief  Justice  Mansfield  gave  opinions  in  favor  of  the  appellant.  The 
following  extracts  from  that  of  Lord  Mansfield  are  interesting,  both  as  to 
the  age  at  which  pregnancy  is  possible  and  probable,  and  as  to  the  resem- 
blance of  children  to  their  parents :  "Lady  Jane  became  pregnant  in  Octo- 
ber, 1747,  at  the  age  of  forty-nine  years,  a  thing  (says  he)  far  from  being 
uncommon,  as  is  attested  by  physicians  of  the  first  rank,  and  confirmed  by 
daily  experience.  It  is  further  proved  that  the  elder  child,  the  appellant, 
was  the  exact  picture  of  his  father,  and  the  child  Sholto  as  like  Lady  Jane 
as  ever  a  child  was  like  a  mother.  I  have  always  (said  Lord  Mansfield) 
considered  likeness  as  an  argument  of  a  child's  being  the  son  of  a  parent, 
and  the  rather  as  the  distinction  between  individuals  in  the  human  species 
is  more  discernible  than  in  other  animals;  a  man  may  survey  ten  thousand 
people  before  he  sees  two  faces  perfectly  alike,  and  in  an  army  of  a  hun- 
dred thousand  men  every  one  may  be  known  from  another.  If  there 
should  be  a  likeness  of  features  there  may  be  a  discriminancy  of  voice,  a 
difference  in  the  gesture,  smile,  and  various  other  things,  whereas  a  family 
likeness  runs  generally  through  all  these,  for  in  everything  there  is  avi-e- 
semblauce,  as  of  features,  size,  attitude,  and  action.  And  here  it  is  a  ques- 
tion whether  the  appellant  most  resembled  his  father  (Sir  John),  or  the 
younger  Sholto  resembled  his  mother.  Many  witnesses  have  sworn  to  Mr. 
Douglass  being  of  the  same  form  and  make  of  body  as  his  father;  he  has 
been  known  to  be  the  son  of  Colonel  Stewart  by  persons  who  have  never 
seen  him  before,  and  is  also  like  his  elder  brother,  the  present  Sir  John 
Stewart,  that  except  by  their  age  it  would  be  hard  to  distinguish  one  from 
the  other.  If  Sir  John  Stewart,  the  most  artless  of  mankind,  was  actor  in 
the  enlevement  of  Mignon  and  Saury's  children,  he  did  in  a  few  days  what 
the  acutest  genius  could  not  accomplish  for  years.  He  found  two  children, 
the  one  the  finished  model  of  himself,  and  the  other  the  exact  picture,  in 
miniature,  of  Lady  Jane.  It  seems  nature  had  implanted  in  the  children 
what  is  not  in  the  parents,  for  it  appears  in  proof  that  in  size,  complexion, 
stature,  attitude,  color  of  the  hair  and  eyes,  nay,  in  every  other  thing,  Mig- 
non and  his  wife,  and  Saury  and  his  spouse,  were,  toto  ccelo,  different  from 
and  unlike  to  Sir  John  Stewart  and  Lady  Jane  Douglass."  The  House  of 
Lords  decided  in  favor  of  the  appellant,  only  five  peers  dissenting.  ("Col- 
lectanea Juridica,"  London,  1792,  vol.  ii,  p.  386.)  Beck  gives  further  de- 
tails of  this  peer  (afterwards  Lord  Douglass)  in  a  footnote.  There  was  an 
interval  of  181  years  between  the  birth  of  the  grandfather  and  the  death 
of  the  grandson. 


Case  II. —  The  Gardner  Peerage  Case. 

See  before,  page  617.     Also  a  copious  account  in  Beck's  "  Medical  Juris- 
prudence." 

Cases  III    and  IV. — The  case  of  Jardine  of  Kinghorn,  and  Elder  of 
Whithorn,  both  Presbyterian  clergymen,  will  be  found  at  page  616. 


Case  V. — Stothard  v.  Aldridge — Paternity  fixed  by  Complexion.     (Bail 
Court,  January,  1856,  from  Dr.  Taylor.) 

Plaintiff  sued  defendant  for  damages  for  the  seduction  of  his  wife.  De- 
fendant was  a  man  of  color.  The  child  born  of  the  alleged  adulterous  inter- 
course was  proved  by  the  medical  witness  to  have  been  born  colored,  and 
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with  woolly  hair.     The  husband  and  wife  were  both  light.    This  peculiarity 
fixed  the  paternity  on  the  black  defendant.* 

Case  VI. — Protracted  Gestation. 

(The  Commonwealth  v.  Horner,  tried  in  May,  1846,  in  the  United  States. 
Reported  by  Dr.  Taylor,  p.  269.)  The  alleged  duration  of  pregnancy  was 
313  days.  The  last  intercourse  was  alleged  to  have  been  on  March  23, 
1845.  The  child,  a  large  healthy  male,  was  proved  to  have  been  born 
on  the  30th  January,  1846.  The  medical  evidence  was  conflicting. 
Twelve  obstetric  physicians  were  examined.  The  court  decided  that, 
although  unusual  and  improbable,  this  length  of  gestation  was  not  im- 
possible, and  the  jury  returned  a  verdict  that  the  defendant  (the  supposed 
father)  was  really  the  father  of  the  child.  ("  Dublin  Med.  Press,"  Nov. 
4,  1846.) 

Case  VII. — Protracted   Gestation — Dyson  v.  Dyson. 

(Vice-Chancellor's  Court,  Feb.  18,  1852.  Reported  by  Dr.  Taylor. 
See  also  "Legal  Examiner,"  Feb.  21,  1852.)  In  this  case  the  husband 
left  his  wife  in  Madeira  in  February,  1849  ;  she  returned  to  Eugland  next 
August.  The  child  whose  legitimacy  was  disputed,  was  born  on  January 
8,  1850.  In  this  instance  the  period  of  gestation  was  alleged  to  be  336 
days.  The  Vice-Chancellor  having  referred  to  the  Gardner  Peerage  case, 
declined  to  make  a  decree  in  favor  of  the  legitimacy  of  the  plaintiff. 

Case  VIII. — Protracted  Gestation. 

Lvscombe  v.  Preityjohn  (Exeter  Summer  As«izes,  1840).  This  wras  an 
action  for  damages  for  seduction.  The  child  was  born  on  the  5th  December, 
1838.  The  last  meeting  was  299  days  before.  On  this  ground  the  defend- 
ant disputed  the  paternity,  and  the  judge  summed  up  in  his  favor.  The 
jury,  however,  did  not  concur  in  this  view,  and  returned  a  verdict  for  the 
plaintiff,  thus  pronouncing  an  opinion  that  the  defendant  might  have  been 
the  father  of  the  child,  although  forty-two  weeks  and  five  days  had  elapsed 
since  the  last  access.     ("  Lancet,"  August,  1840,  quoted  by  Dr.  Taylor.) 

Case  IX. — Protracted  Gestation — The  Commonivealth  v.  Porter 
(Cambria  County,  Pa.). 

The  defendant  was  indicted  for  fornication  and  bastardy.  The  prose- 
cutrix, aged  twenty-three,  stated  that  she  had  had  intercourse  with  the 
defendant  on  the  24th  September,  1842,  and  with  no  other  person  before 
or  subsequently.  She  was  delivered  of  a  child  on  the  7th  August,  1843, 
i.e.,  after  317  days',  or  forty-five  weeks  and  two  days'  gestation.  She 
swore  that  the  defendant  was  the  father  of  the  child.  The  menses  ceased 
about  three  weeks  after  intercourse,  and  only  appeared  again  slightly  about 

*  Referring  the  reader  by  way  of  caution  to  the  remarks  on  Atavism,  and  on 
Licsus  naturae,  at  p.  725,  we  quote  the  following  from  Titus  Andronicus,  Act  V 
Scene  1 : 

"  Peace,  tawny  slave,  half  me  and  half  thy  dam  1 
Did  not  thy  hue  betray  whose  brat  thou  art, 
Had  nature  lent  thee  but  thy  mother's  look, 
Villain,  thou  mightst  have  been  an  emperor! 
But  where  the  bull  and  cow  are  both  milk-white, 
They  never  do  beget  a  coal-black  calf." 
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five  weeks  before  the  child  was  born.  At  this  time  she  had  pains,  which 
continued  more  or  less  until  her  delivery.  She  first  knew  that  she  wa3 
pregnant  three  or  four  weeks  after  intercourse.  Defendant  relied  on  the 
length  of  time,  and  therefore  merely  proved  his  absence,  admitting  her 
statement  of  date.  He  seduced  her  under  promise  of  marriage.  No  im- 
putations were  made  on  her  character.  The  court  and  jury  both  took  the 
view  that  protracted  gestation  was  probable — and  found  that  defendant 
was  father  of  the  child.  One  of  the  jurymen  said  his  own  wife  had  gone 
ten  months  with  one  child.     ("  Amer.  Journ.  Med.  Sciences,"  Oct.  1845.) 

Cases  X  and  XI. — Proof  of  Access — Baptismal  Registers  not  relied  on — 
Married  Persons  must  not  give  Evidence  against  the  Legitimacy  of  their 
Children. 

In  two  cases  reported  by  Dr.  Taylor,  viz.,  Cope  v.  Cope  (Xorth  Spring 
Circuit,  1833)  and  Morris  v.  Davies  (in  1830,  before  the  Lord  Chancellor), 
these  points  were  raised  and  settled  as  above  described.  In  the  former, 
though  husband  and  wife  lived  fourteen  miles  apart,  and  the  wife  had 
formed  an  illicit  connection  with  another  man,  and  both  husband  and  wife 
regarded  her  last  child  (the  plaintiff)  as  illegitimate,  and  were  willing  so 
to  testify,  Baron  Alderson  said,  "  Lord  Hardwicke  had  decided  that  the 
mother  could  not  be  allowed  to  give  evidence  on  such  a  point,  as  she  could 
not  discharge  the  husband  of  the  birth  of  the  child;  and  a  fortiori,  the 
husband  could  not  be  permitted  to  discharge  himself.  Lord  Mansfield 
and  Lord  Hardwicke  had  both  decided  that  illegitimacy  could  be  proved 
only  by  the  fact  of  there  being  no  marriage,  or  by  proof  of  non-access ;  and 
it  was  held  on  the  ground  of  decency  and  morality  that  the  parties  them- 
selves should  not  be  allowed  to  prove  non-access  after  their  marriage." 
"  If  a  child  be  born  in  marriage  during  the  lifetime  of  the  husband,  that 
child,  in  law,  is  presumed  to  be  legitimate."  "If  a  husband  have  access, 
and  others  at  the  same  time  have  criminal  intimacy  with  his  wife,  still  a 
child  born  in  such  a  case  is  legitimate  in  the  eye  of  the  law.  But  if  the 
parties  are  living  separate,  and  the  wife  is  notoriously  living  in  open 
adultery,  and  the  husband  have  opportunities  of  access,  yet  under  such 
circumstances,  it  would  be  monstrous  to  suppose  that  he  would  avail  him- 
self of  these, — then  the  legitimacy  of  a  child  so  born  could  not  be  estab- 
lished." The  jury  returned  a  verdict  for  the  plaintiff  that  he  was  legiti- 
mate. He  had  been  registered  in  the  parish  register  as  illegitimate.  In 
Morris  v.  Davies,  it  was  contended  that  the  plaintiff  was  illegitimate,  though 
born  in  wedlock.  Husband  and  wife  had  voluntarily  separated,  but  lived 
within  a  short  distance  of  each  other.  The  wife  was  living  in  adultery, 
and  the  child  was  born  fourteen  years  after  her  separation  from  her  husband. 
She  even  concealed  the  child's  birth  from  her  husband,  and  Mr.  Morris 
did  not  know  of  its  existence  for  seventeen  years.  The  Lord  Chancellor, 
to  whom  the  case  was  referred,  said  that  "although  the  husband  and  wife 
met  occasionally,  it  so  happened  that  none  of  these  meetings  would  correspond 
with  the  time  requisite  for  the  birth  of  the  child  to  make  it  legitimate — and 
coupling  this  with  the  general  bad  conduct  of  the  woman,  and  her  open 
adultery,  led  him  to  regard  the  plaintiff  as  illegitimate."  This  was  purely 
on  the  facts  of  the  case. 

Gurney  v.  Gurney  (Vice-Chancellor's  Court,  May,  1863)  was  also  de- 
cided by  proof  of  non-access.  In  Plowes  v.  Bossey,  the  Vice-Chancellor, 
February,  1862,  decided  in  favor  of  a  child's  legitimacy,  because  although 
the  husband  was  in  an  asylum,  the  wife  (and  mother)  visited  him  at  the 
asylum  from  time  to  time. 

47 
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In  Atchley  v.  Sprigg  (January,  1864)  Vice-Chancellor  Kindersley  said 
that  the  child  of  a  married  woman  is  prima  facie  legitimate. 

Case  XII. — A  Husband  has  a  Child  of  Another  Woman  palmed  vpon  him 
as  his  own.     (From  Dr.  Taylor,  loc.  cit.,  233.) 

Regina  v.  Skepelhorne  and  wife  (Central  Criminal  Court,  February, 
1870  ).  The  prisoners  were  charged  with  conspiring  to  deceive  a  man  called 
Ironside,  by  falsely  representing  that  his  wife  had  given  birth  to  a  female 
child.  Mrs.  Ironside,  who  had  been  married  about  nine  months,  was  in 
collusion  with  the  prisoners.  She  and  they  got  the  child  of  another  wo- 
man, and  the  nurse  got  a  "sheep's  pluck"  to  represent  the  afterbirth, 
which  they  afterwards  burnt !  Dr.  Taylor  justly  says  that  medical  men 
must  not  consider  all  stains  on  bedding  or  marks  of  blood  in  a  room  as 
conclusive!  In  his  charge  to  the  jury,  Justice  Byles  remarked  on  the 
enormity  of  the  crime — when  large  estates  and  the  rights  of  legitimate 
heirs  were  concerned.  He  thought,  however,  Mrs.  Ironside  did  it  mainly 
to  please  her  husband  !     The  prisoners  were  convicted. 

Case  XIII. — A  Supposititious  Child  detected  by  the  Nurse,  and  the  Mother 
detected  by  a  Medical  Examination.  (Reported  by  Dr.  Taylor,  p.  233.) 
Reg.  v.  Mary  Hall  (C.  C.  C,  December,  1870). 

The  prisoner  conspired  with  a  woman  to  make  it  appear  that  she  had 
been  delivered  of  a  child.  The  nurse  was  not  allowed  to  be  present  during 
the  alleged  delivery,  the  prisoner  acting  as  midwife.  The  nurse  was  then 
called  in  and  shown  by  prisoner  the  usual  marks  of  a  recent  delivery.  On 
proceeding  to  wash  the  child,  she  found  this  had  already  been  done,  and 
that  it  was  not  a  newly  born  unwashed  child.  It  was  proved  that  the 
prisoner  on  this  very  day  procured  the  child  of  another  woman.  On  this 
point  a  medical  man  gave  evidence.  Dr.  Farre  said  he  attended  the  wo- 
man after  the  alleged  birth,  and  from  what  he  saw  he  was  sure  that  she 
had  never  given  birth  to  a  child.  He  then  charged  her  and  the  prisoner 
with  fraud.     The  prisoner  was  convicted. 

Case  XIV. —  The  WicMow  Peerage  case.     (Committee  for  Privileges, 
April  1,  1870.     Reported  by  Dr.  Taylor.) 

The  title  and  estates  of  the  Earl  of  Wicklow  passed  at  his  death  to  his 
brother's  issue.  The  first  in  succession  was  George  Howard,  who,  after  a 
career  of  dissipation,  had  died  in  October,  1864.  He  had  been  married  in 
February,  1863,  to  Ellen  Richardson,  a  coachman's  daughter.  In  default 
of  issue  the  estates  devolved  on  his  brother  Charles,  the  second  in  succes- 
sion. Ellen  Howard  (nee  Richardson),  produced  a  male  child,  who,  she 
alleged,  was  born  on  the  16th  May,  1864,  and  who,  if  such  were  the  case, 
would  be  the  son  of  her  husband,  George  Howard,  and  the  rightful  earl. 
Mrs.  Howard  was  at  that  time  in  lodgings,  and  the  lodging-house  keepers, 
Mr.  and  Mrs.  Bloor,  and  a  sister  of  the  latter,  one  Rosa  Day,  were  the 
principal  witnesses  in  favor  of  the  claimant.  Mrs.  Howard  was,  or  pro- 
fessed to  be,  taken  suddenly  ill  at  the  date  mentioned.  Mr.  Bloor  went  for 
a  doctor,  who  was  not  at  home,  and  on  returning,  he  was  told  that  Mrs. 
Howard  had  been  confined,  and  he  saw  an  infant  in  Rosa  Day's  arms. 
This  was  the  whole  of  the  evidence  for  the  child's  parentage.  The  Lord 
Chancellor  observed  that  the  evidence  was  given  by  the  witnesses  with  a 
firmness  of  demeanor  and  an  absence  of  hesitation  which  would  have 
commanded  credence,  unless  it  had  been  contradicted  by  all  the  surround- 
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ing  circumstances.  No  medical  man  and  no  nurse  attended  Mrs.  Howard, 
although  it  was  her  first  confinement,  and  the  infant  would  have  been  a 
seven  months'  child.  It  was  never  registered  and  never  baptized.  There 
was  further  strong  evidence  that  she  had  not  borne  a  child,  and  that  the 
child  which  she  had  produced  as  her  own  was  obtained  by  her  in  August, 
1864,  from  a  girl  who  had  been  recently  delivered  in  the  Liverpool  work- 
house. Mrs.  Howard  was  clearly  identified  as  the  person  who  had  taken 
away  a  child  from  the  workhouse  at  this  time.  Her  story  was  thus  proved 
to  be  false.  The  House  of  Lords  decided  against  the  claim,  and  came  to 
the  conclusion  that  the  witnesses  had  been  guilty  of  perjury. 

In  the  case  of  Gedney  v.  Smith  (Roll's  Court,  November,  1864),  for  de- 
tails of  which  we  must  refer  to  Dr.  Taylor  (Jog.  cit.,  p.  234),  one  medical 
man  with  his  wife  appears  to  have  assisted  in  the  fraud,  and  another  who 
was  called  in  appears  to  have  been  extremely  superficial  in  his  examina- 
tions, for  although  he  was  attending  Mrs.  Gedney  for  a  recent  confinement, 
it  appears  from  the  subsequent  post-mortem  examination  (four  years  after) 
that  she  had  never  been  pregnant  at  all !  Be  thorough  in  your  examina- 
tions ! 


CHAPTER  XXVIL 

Unsoundness  of  mind,  congenital  and  acquired — Its  varieties  and  medico-legal 
aspects — Feigned  insanity — Directions  for  examining  real  or  supposed  lunatics 
and  for  certifying  their  condition — Feigned  diseases  and  malingering — The 
capacity  to  make  a  will — Directions  for  will-making. 

There  is,  perhaps,  no  subject  in  legal  medicine  in  which  medical  men 
make  so  poor  a  figure  in  the  witness-box  as  that  of  insanity.  This  ought 
not  to  be,  because  their  daily  practice  should  make  them  more  conversant 
with  the  varied  phenomena  of  mind  than  the  members  of  any  other  pro- 
fession. They  have,  as  a  body,  access  to  all  classes,  at  all  hours,  from 
birth  to  burial,  and  amidst  a  variety  of  circumstances  which  ought  to  give 
them  a  vast  advantage  over  most  other  observers.  Several  reasons  might 
be  given  why  their  evidence  so  often  appears  at  a  disadvantage  in  courts 
of  law. 

(1.)  The  first  reason  which  occurs  to  us  will,  thanks  to  the  improved 
regulations  of  examining  bodies,  shortly  be  only  a  matter  of  history.  It 
is,  that  in  former  days  so  few  medical  students  studied  insanity  at  all. 
When  a  glaring  instance  occurred  in  their  practice,  they  simply  sent  it  to 
an  asylum  as  quickly  as  possible,  and  dismissed  the  subject  from  their 
minds. 

(2.)  A  second  reason  (also,  we  hope,  soon  to  be  a  relic  of  the  past)  has 
been  the  deficient  preliminary  education  of  many  members  of  our  profes- 
sion. Not  only  has  logic,  as  a  formal  study,  been  entirely  omitted  from 
the  early  studies  of  not  a  few  medical  men,  but  their  minds  were  not  even 
strengthened  by  studies  (like  botany  or  chemistry)  which  would,  by  their 
orderly  arrangements,  have  constituted  a  good  mental  discipline.  Even 
the  Latin  grammar  and  anatomy,  which  might  have  partially  supplied 
these  deficiencies,  were  too  often  merely  learned  by  rote,  or  slurred  over  in 
the  most  perfunctory  manner. 

(3.)  A  third  reason  must  be  found  in  the  extreme  difficulty  of  the  sub- 
ject itself,  and  the  want  of  general  agreement  amongst  those  who  have 
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studied  it  most.  As  we  shall  presently  see,  the  boundary  lines  between 
mental  soundness  and  insanity  are  often  extremely  thin,  and  incapable  of 
precise  definition.  Religious  fervor,  the  fire  of  genius,  and  the  energy  of 
ambition  are  all,  at  times,  so  near  an  approach  to  madness,  that  some  great 
authorities  have  pronounced  all  men  of  genius,  and  nearly  all  successful 
conquerors,  to  have  been  madmen.  Nor  is  the  notion  so  utterly  wild  as  it 
might  at  first  sight  appear.  The  great  Napoleou  had  spectral  illusions, 
was  subject  to  epileptic'fits,  and  to  attacks  of  such  extreme  mental  depres- 
sion, that  even  now  it  may  well  be  doubted  if  he  were  not  at  times  insane. 
Turner,  the  great  painter,  behaved  like  a  madman  in  regard  to  his  money, 
and  was  as  indifferent  to  many  of  the  decencies  of  life  as  any  lunatic. 

(4.)  In  the  fourth  place,  if  our  profession  has  been,  and  still  is,  too 
ignorant  as  to  mental  phenomena,  there  can  be  little  doubt  that  the  general 
public,  and  a  great  many  members  of  the  legal  profession,  even  in  high 
places,  have  been  still  more  so. 

(5.)  Even  if  judges  and  counsel  are  competent,  by  their  knowledge,  to 
form  just  decisions  on  the  cases  brought  before  them,  we  must  remember 
that  in  many  cases  they  have  no  choice  but  to  administer  the  law  as  it 
stands.  And  our  criminal  law,  especially  on  the  point  of  legal  responsi- 
bility, does,  no  doubt,  bear  with  extreme  hardness  on  the  accused,  whilst 
as  regards  property,  there  is  often  extreme  laxity,  at  least  in  the  interpre- 
tation of  the  law,  lest  what  are  termed  "  the  liberty  of  the  subject"  and 
"the  rights  of  property"  should  be  interfered  with. 

(6.)  Those  who  have  made  a  special  study  of  insanity,  are  sometimes 
a  little  too  prone  to  a  sort  of  scholastic  hair-splitting,  and  too  ready  to 
admit  the  insanity  of  those  who  perpetrate  crime,  as  if  it  were  an  admitted 
legal  maxim  that  all  crime  is  insanity,  and  as  if  it  were  always  and  inev- 
itably true  that  all  the  offspring  or  relations  of  a  lunatic  are  insane.  On 
a  subject  so  vast,  we  can  do  little  more  than  give  a  few  hints,  cautions,  and 
directions,  by  due  attention  to  which  you  will,  we  trust,  be  saved  from 
making  any  serious  mistakes.  As  an  introduction  to  the  legal  relations  of 
the  subject,  we  must  make  a  few  general  observations,  and  lay  down  a  few 
propositions. 

I.  Our  first  proposition  is,  that  there  may  be  great  and  important  differ- 
ences between  one  mind  and  another  without  constituting  insanity.  Whole 
natious  and  races  may  thus  differ.  The  logical  mind  of  the  old  Greeks, 
of  the  modern  Germans,  and  lowland  Scotch,  must  not  be  looked  for  either 
in  the  average  Englishman,  or  in  the  vast  -majority  of  Celtic  or  Latin 
races.  Yet  ancient  Romans,  Frenchman,  Italians,  and  Englishmen,  have 
all  distinguished  themselves  in  logical  studies.  •  This  difference  maybe 
intensified  by  education  and  habits.  Great  classical  scholars  may  be  igno- 
rant of  almost  the  rudiments  of  figures.  A  great  mathematician  may  be 
incapable  of  classical  studies.  The  great  anatomist  and  physiologist,  John 
Hunter,  could  not,  or  at  least  never  did,  learn  to  spell  properly.  And 
great  bankers  and  financiers  are  not  all  like  Rogers,  equally  versed  in  the 
principles  of  poetry  and  painting. 

II.  Whilst  it  is  quite  true  that  the  majority  of  criminals  present  a  low 
standard  of  mental  development,  and  a  still  lower  standard  of  mental 
acquirements,  when  judged  by  what  is  called  "the  educational  test,"  it  is 
by  no  means  so  clear  that  these  two  circumstances  stand  in  the  relation  of 
cause  and  effect.  It  is  a  fact  that  in  France,*  83  per  cent,  of  those  accused 
of  the  crime  of  infanticide  from  1826  to  1850,  and  79  per  cent,  in  the 
fifteen  years  subsequent,  were  almost  completely  illiterate.     It  does  not, 

*  Tardieu,  loc.  cit.,  p.  7. 
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however,  appear,  after  correcting  for  population,  that  there  is  any  diminu- 
tion of  this  crime  corresponding  to  improved  education.  This  point  is, 
however,  difficult  to  settle,  as  greater  efforts  are  made  to  detect  crime, 
and  railways  and  telegraphs,  and  the  publicity  of  the  press,  probably  ren- 
der detection  more  easy. 

III.  We  must  never  forget  that  the  boundary  between  mental  sanity 
and  insanity,  between  reason,  or  health  of  mind,  and  the  opposite  conditions, 
is  often  but  faintly  marked;  circumstances  often- determine  the  light  in 
which  we  should  regard  an  action.  A  man  commits  suicide  by  deliberately 
throwing  himself  in  front  of  an  express  train,  and  we  call  him  a  madman  ; 
another  man  rushes  into  the  same  danger  to  save  a  child,  and  we  rightly 
esteem  him  a  hero,  whether  he  succeeds  or  dies  in  the  attempt.  Yet  the 
act  was  the  same  in  both  cases,  and  although  in  the  latter  the  motive  may 
be  a  noble  one,  it  is  probable  that,  in  many  instances,  the  act  is  done  almost 
purely  from  impulse,  with  less  reflection  and  less  reason  than  in  the  case 
of  the  suicide. 

IV.  We  must  remember  that  a  very  large  majority  of  cases  of  mental 
unsoundness  are  accompanied  by  changes  in  the  bodily  health.  The 
ancient  association  of  "Mens  sana"  with  a  "corpus  sanum"  is  undoubt- 
edly true  in  a  vast  number  of  cases.  We  must,  however,  whilst  fully 
admitting  this,  and  acting  upon  it  both  for  remedial  and  medico-legal 
purposes,  be  careful  not  to  strain  this  corporeal  theory  of  psychoses  too 
far.  Not  only  books  (like  Dr.  Moore's  "  Power  of  the  Miud  over  the 
Body")  but  our  daily  experience  show  us  that  the  miud  often  retains  its 
vigor  amidst  the  ravages  of  bodily  decay  and  disease,*  and  that  it  is  also 
true  that  there  may  be  unsoundness  of  mind  where  the  bodily  health 
appears  good,  and  where  our  present  means  of  investigation  show  no  flaw 
in  the  corporeal  structure.  The  "  theory  of  reflex  action"  may  be  per- 
fectly true  as  regards  the  operations  of  our  minds,  but  as  yet  we  know 
little  or  nothing,  except  in  the  most  superficial  manner,  of  either  the 
mechanism  or  the  workings  of  the  brain.  We  see  the  effects,  but  the 
causes  are  often  concealed  from  us.  Mental  operations  may  be,  to  a  great 
extent,  automatic,  but  this  does  not  exclude  the  idea  of  the  intervention 
of  a  vis  regulatrix.  In  fact,  the  whole  of  our  legal  and  social  relations 
are  founded  on  the  theory  that  in  health  there  is  such  a  regulating  or  con- 
trolling power,  or  will,  which  renders  us  responsible  to  ourselves,  to  one 
another,  to  our  country  and  its  laws,  and  finally,  to  our  Maker.f 

V.  Whilst  our  standard  of  mental  health,  or  the  reverse,  must  be 
mainly  dependent  upon  the  general  average,  yet  remembering  our  first 
proposition,  practically  expressed  in  the  proverb,  "Many  men,  many 
minds,"  we  must  not  forget  that  each  man  is  "a  law  unto  himself,"  and 
that  in  estimating  the  present  state  of  a  man's  mind  (as  in  regard  to 

*  "The  soul's  dark  cottage,  battered  and  decayed, 

Lets  in  new  light,  through  chinks  that  time  has  made; 

Stronger  by  weakness,  wiser  men  become, 

As  they  draw  near  to  their  eternal  home. 

Leaving  the  old,  both  worlds  at  once  they  view, 

That  stand  upon  the  threshold  of  the  new." — Waller. 

f  "  Non  nobis  solum  nati  sumus,  ortu«que  nostri  partem  patria  vindicat,  partem 
amici ;  atque  ut  placet  Stoicis,  qua?  in  terris  gignuntur,  ad  usum  hominum  omnia 
creari ;  homines  autem  hominum  causa  esse  generatos,  ut  ipsi  inter  se  aliis  alii 
prodesse  possent :  in  hoc  naturam  debemus  ducem  sequi,  et  communes  utilitates  in 
medium  afferre,  mutatione  offieiorum,  dando,  accipiendo.  turn  artibu=,  turn  opera, 
turn  facultatibus,  devincire  hominum  inter  homines  societatem.  Fundam<mturu 
est  autem  justitise  fides:  id  est  dictorum  conventorumque  constantia  et  Veritas." — 
Cicero,  De  Ojficiis,  lib.  i,  cap.  vii. 
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making  a  will  and  the  like,  he  should  be  compared  not  only  with  the 
general  standard,  which,  in  a  mixed  population,  such  as  that  of  our  large 
cities,  must  be  somewhat  vague,  but  also  with  what  he  was,  aud 
perhaps,  in  some  instances,  with  what  he  might  have  been,  had  circum- 
stances been  favorable.  In  other  words,  the  man  must  be  compared  with 
himself. 

Remember  that  mental  unsoundness  on  one  point  or  subject  does  not 
always  and  invariably  mean  insanity  on  all  points.  Whether  law  makers 
or  law  administrators  like  it  or  not,  it  is  perfectly  certain  that  there 
is  such  a  thing  as  monomania,  which,  in  certain  cases,  takes  the  form 
of  moral  insanity.  In  other  words,  a  man  may  be  perfectly  capable  of 
managing  business,  his  brain  may  have  all  its  intellectual  vigor,  and 
yet  he  may  be  morally  unsound — he  may  feel  unreasonable  hate  towards 
those  he  ought  to  love — and  this  moral  unsoundness  may  lead  him  into 
crime. 

VI.  We  must  not  forget  that  a  very  large  number  of  lunatics  have 
what  are  called  "  lucid  intervals."  It  is  thus  possible  for  a  crime  to  be 
committed  in  a  moment  of  madness,  whilst  the  prisoner,  when  tried,  may 
be  at  that  moment  perfectly  sane. 

VII.  If,  however,  we  carefully  investigate  every  case  ou  its  own 
merits,  and  keep  the  facts  observed  by  us  distinct  from  our  opinions, 
our  credit  as  witnesses  will  not  be  impaired,  and  our  opinions  will 
usually  command  respect,  provided  that  they  are  founded  on  the  facts, 
and  couched  in  such  language  as  a  well-balanced  mind  would  naturally 
choose. 

Before  giving  a  brief  summary  of  the  various  forms  of  meutal  unsound- 
ness kuown  to  the  profession,  we  will  briefly  notice 

The  Medico-legal  Questions  arising  out  of  Insanity. 
These  are  briefly  as  follows  : 

A.  A  man  or  woman  makes  a  will,  and  after  the  death  of  the  testator 
(or  testatrix)  the  question  arises,  "  Was  he  (or  she)  of  sound  mind,  and 
capable  of  managing  his  (or  her)  own  affairs,  and  disposing  of  his  (or  her) 
property  by  will  ?" 

B.  A  man  or  woman  is  rightly  or  wrongly  considered  a  lunatic  by  his 
friends,  and  you  are  asked  to  sign  certificates,  in  order  to  place  him  or  her 
in  an  asylum.  Here  note  that  the  friends  are  often  reluctant  to  admit  the 
insanity  of  their  relatives,  and  that  the  first  step  towards  insuring  the 
safety  of  the  insane  and  of  their  friends  must  not  infrequently  be  taken 
by  the  medical  attendant. 

C.  You  will  be  consulted  by  parents  and  guardians  as  to  the  mental 
condition  of  their  children  or  wards.  The  heirs  to  large  estates  may  be 
feeble-minded,  and  questions  may  arise  as  to  their  capacity  for  learning, 
aud  as  to  their  ability  and  fitness  to  manage  their  own  affairs. 

D.  A  criminal,  convicted  of  some  crime  against  property  or  persons, 
may  be  defended  by  his  counsel  or  friends  with  the  plea  that  he  (or  she) 
is  of  unsound  mind,  and  therefore  not  responsible  for  the  actions 
which  have  led  to  the  arrest  and  trial.  This  defence  has,  of  late  years, 
been  so  frequently  made  in  the  case  of  flagitious  criminals,  that  both 
judges  and  juries  are  now  very  cautious  in  admitting  it  without  very  good 
reasons. 

E.  Persons  about  to  marry  sometimes  consult  you  as  to  the  risk  incurred 
from  the  existence  of  what  is  called  "hereditary  taint." 
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F.  Insanity  is  sometimes  feigned  by  those  who  have  committed  crime, 
or  by  idle  persons  who  wish  to  relieve  themselves  of  the  charge  of  their 
own  maintenance.  It  is  also  sometimes  falsely  alleged  against  others  with 
a  view  to  deprive  them  of  their  civil  or  legal  rights.  It  is  also  to  be  hoped 
that  the  cases  of  wrongful  detention  of  sane  people  in  asylums,  with  which 
Mr.  Charles  Reade  and  other  novelists  of  the  sensational  school  have  hor- 
rified the  public,  are  extremely  rare.  Yet  such  things  have  been,  and 
mitrht  happen  again. 

We  can,  from  our  own  knowledge,  aver  that  the  great  majority  of 
those  who  keep  private  lunatic  asylums  in  this  country  are  honorable 
men,  who  are  incapable  of  the  crimes  alleged  against  them  by  this  school 
of  fiction.  We  do  not,  however,  on  this  account,  hesitate  to  express  our 
opinion  that  the  system  is  a  bad  one  which  gives  the  proprietor  of  an 
asylum  a  direct  interest  in  retaining  a  patient.  We  are  of  opinion  that 
lunatics,  no  matter  what  their  station  in  life,  if  they  require  to  be  placed 
in  an  asylum,  should  be  made  inmates  of  public  institutions,  either  under 
direct  control  of  the  state,  or  under  supervision  of  the  public,  like  our 
hospitals  for  the  sick ;  and  the  officials  should  be  paid  by  salary,  and  not 
permitted  to  make  a  profit  out  of  the  individual  patient. 

G.  So  far  as  we  know,  nearly  all  the  medico-legal  questions  arising  out 
of  insanity  are  included  in  the  above  statement.  There  may,  however,  be 
another  case  giving  rise  to  legal  inquiry  and  to  reference  to  medical 
opinion,  viz.,  A  merchant,  tradesman,  or  gentleman  of  private  property, 
or  professional  man,  may  transact  business,  sign  bills,  or  in  some  way  or 
other  make  himself  responsible  for  larger  or  smaller  amounts  of  money, 
and  the  question  may  arise — Was  he  sane  at  the  time  of  transacting  such 
business,  etc.  ?  or  was  he  then  of  unsound  mind,  and  therefore  legally 
irresponsible  for  such  act  or  acts  ?  Practically,  the  same  question  is  asked 
here  as  in  the  case  of  making  a  will.  Indeed,  all  the  cases  and  questions 
named  may  be  reduced  to  the  simple  statement:  Was,  or  is,  A.  B.  (the 
person  named)  at  the  time  mentioned,  or  at  the  present  time,  a  person  of 
sound  mind,  or,  on  the  contrary,  a  lunatic  or  person  of  unsound  mind? 
i.  e.,  Was,  or  is,  he  (or  she)  sane  or  insane? 

We  shall  attempt  no  definition  of  sanity  (of  mind).  Like  the  health 
of  the  body,  that  of  the  mind  admits  of  many  degrees  and  qualifying 
terms.  There  may  be  sound  and  robust  health,  there  may  be  feeble  and 
impaired  health  of  mind,  without  actual  disease  or  insanity.  We  shall, 
therefore,  proceed  to  sketch  briefly 

The  Varieties  of  Insanity. 

Almost  every  writer  on  the  subject  has  given  his  own  classification  of 
the  varieties  of  mental  disease  or  unsoundness.  Perhaps  that  of  Dr.  Skae 
is  one  of  the  best.  As,  however,  no  one  of  these  is  generally  accepted, 
either  by  the  legal  or  medical  profession,  we  shall  perhaps  do  best  by  classi- 
fying all  the  known  forms  of  mental  disease  under  the  legal  definition 
given  by  Lords  Coke  and  Hale  : 

Originally  the  common  law  of  England  only  included  two  forms  of  un- 
soundness of  mind,  idiocy  and  lunacy;  but  Lord  Coke  recognized  four 
sorts  of  non  compos  mentis,  viz. :  I.  Idiota,  which,  from  his  nativity  by  a 
perpetual  infirmity,  is  non  compos  mentis.  II.  He  that  by  sickness,  grief, 
or  other  accident,  wholly  loseth  his  memory  or  understanding  (dementia). 
III.  A  lunatic  that  hath  sometimes  his  understanding,  and  sometimes  not, 
aliquando  gaudet  lucidis  intervallis,  and  therefore  he  is  called  non  compos 
mentis  so  long  as  he  hath  not  understanding.  IV.  Lastly,  he  that  by 
his  own  vicious  act  for  a  time  depriveth  himself  of  his  memory  and  under- 
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standing,  as  he  that  is  drunken.  "Lord  Hale,  in  recognizing  a  distinc- 
tion between  general  or  total  and  partial  unsoundness,  maybe  said  to  justify 
the  separation  of  monomania  from  mania.  If  this  be  so,  we  shall  find 
good  legal  authority  for  at  least  four  forms  of  unsoundness :  Idiocy, 
dementia,  mania,  and  monomania."  (Guy,  loc  c'rf.,  p.  161.)  Dr.  Guy,  on 
this  as  a  basis,  proposes  to  group  idiocy,  imbecility,  and  cretinism  under 
the  term  of  amentia.  Under  dementia  he  would  comprise  the  acute  and 
chronic,  or  primary  and  secondary,  forms,  as  well  as  the  peculiar  state 
known  as  general  paralysis.  And,  lastly,  mania  must  be  made  to  comprise 
not  only  affections  of  the  intellect  but  also  those  of  the  emotions,  and 
must  include  both  a  general  and  a  partial  unsoundness.  The  following 
tabular  arrangement  represents  at  one  view  the  fulfilment  of  these  con- 
ditions : 

Unsoundness  of  Mind. 


Amentia. 

Dementia. 

Mania. 

1.  Idiocy. 

2.  Imbecility. 

3.  Cretinism. 

1.  Acute,  or  primary. 

2.  Chronic    or    secon- 

dary. 

3.  Senile  dementia. 

4.  General  paralysisof 

the  insane. 

1.  General.     (Racing  inco- 

herence.) 

2.  Intellectual.                      j  pfn5T''     S    Monomania. 

1    Partial.       <    >,   ,        ,     , 

(    Melancholia. 

3.  Moral.                                f  General. 

I  Pirtial        /Homicidal, 
partial.      |Suicidal,  etc. 

Dr.  Guy  only  adopts  this  as  a  convenient  arrangemeut  (loc.  cit.,  p.  162). 
Esquirol's  classification  is  simpler,  and  more  nearly  corresponds  with  those 
given  by  Lord  Coke  and  Sir  Matthew  Hale.  It  is  as  follows:  1.  Mania. 
2.  Monomania.  3.  Dementia.  4.  Idiocy  (amentia).  We  shall  practi- 
cally follow  this  arrangement  for  the  sake  of  convenience.  Before 
sketching  these  typical  forms,  we  reproduce  here  the  classification  of 
Laurent  (in  his  "Etude  Medieo-legale  sur  la  Simulation  de  la  Folie," 
Paris,  1866,  a  monograph  to  which  medical  jurists  are  greatly  indebted 
for  clear  views  of  this  subject). 


A  Resume  of  the  Principal  Forms  of  Unsoundness  of  Mind 

f 

1.   Maniacal  forms 


C  1.   Maniacal  excitement. 

!    2.   Acute  mania. 


I   3.   Subacute  maniaor  acute  delirium. 
[  4.   Chronic  mania. 

(1.   Melancholia  depression. 
2     Melancholia  proper. 
3.   Melancholia  with  stupidity. 

Simple  forms  of      „    „,  .       P  T     .      ....  .... 

'     ,   ]  n     '     "  Ubscurative  form.         Imbecility  or  stupidity. 

soundness.  ,    . ,.  ..  .         T    , 

Alternating  mania.     Intermittent,  or 

so-called  circular  madness. 


4.  Alternating  form. 


5.  Systematized  form.       Monomanias  of  different  kinds. 

6.  Enfeeblement,      or  f  1.  Simple  primitive  dementia. 

annihilation  of  in-  I  2.   Dementia    consecutive    to    simple 
tellect.  I  forms  of  mania. 
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,,.,.,  „      1.  Is  eurotic  or  hypochondriacal  mania. 

Mixed   forms    of      0  it     ,     -     ,  - 

,   ,  -12.  Hysterical  mtnia. 

mental         un-       „  -&   ., 

,  3.  Epileptic  mania, 

soundness.  [_  ft 

III.  f 

Complicated       1.  General  paralysis  (of  the  insane), 

forms  of  men-  |  2.  Toxic  or  specific  forms  of  insanity. 

tal      unsound-  ■{   3.  Cachectic  insanity. 

ness,  properly   I  4.  Insanity  symptomatic  of  localized  lesions  of  more  or   less 
called  organic.   |  severity  and  importance. 

I 

Before  entering  on  the  descriptive  sketches  of  the  commoner  forms  of 
insanity,  we  will  reproduce  from  page  96  of  Marce's  "  Traite  Pratique  des 
Maladies  Mentales  "  his  excellent  table  of  the 


Prepisposing 
Causes. 


General. 


Individual. 


Causes  of  Insanity. 

C  Civilization. 
J    Religious  notions. 
I   Political     events    (or 
^      ideas). 

Hereditary,  (i.  e.,  de- 
fects or  instability 
handed  down  from 
ancestors). 

Ace. 

Sex. 

Climate. 
Civil  state. 
Profession. 
Education. 


C  1.  Emotions,  passions, 


Occasional 
or  Proxi- 
mate Causes. 


Of     moral  I 
kind.  i 


Of  physical 
nature. 


disappointments. 

2.  Imitation. 

3.  Solitary       confine- 

ment. 


1.  Local. 


2.  General. 


3.  Physiological. 


4.  Specific. 


1.  Acting    directly   in    the 

brain  itsplf. 

2.  Acting  at  a  distance  and 

sympathetically. 

1.  Anaemias,  cachexia;,  sem- 

inal   losses     (onanism). 

2.  Diathesis,     dartres     (or 

eruption*),  rheumatism, 
typhoid  fevers,  intermit- 
tent fevers,  etc. 

Menstruation,  pregnancy, 
delivery,  lactation,  etc. 

Poisoning  (lead,  mercury, 
opium,  ■  Indian  hemp, 
belladonna,  other  poi- 
sonous solanaceaz). 


It  will  be  seen  that  traumatic  causes  are  only  indirectly  included  in  this 
table.  There  is,  however,  abundant  evidence  that  injuries  to  the  head, 
with  their  consequent  results  to  the  brain  and  nervous  system,  are  very 
common   predisposing  and  sometimes  exciting  causes  of  mental  disease. 
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It  is,  however,  probable  that  every  such  case,  if  carefully  investigated, 
would  show  other  causes,  such  as  hereditary  ones,  or  intemperance,  as  is 
well  known  to  be  the  case  with  a  large  majority  of  the  instances  in  which 
there  is  a  history  of  an  accident. 

Civilization  is  indirectly  a  cause  iu  more  ways  than  one,  as  (1)  bv  the 
keenness  of  the  struggle  for  existence  in  populous  communities;  (2)  by 
the  severity  of  competitive  examinations,  or  the  eagerness  of  the  competi- 
tion for  places  of  honor  in  examination  lists,  and  for  posts  of  profit  or 
distinction  in  the  professions;  (3)  by  the  difficulties  in  the  way  of  early 
marriages,  and  the  social  vices  thereby  encouraged.  Onanism  and  other 
sexual  excesses  prove  doubly  injurious,  because  there  is  not  only  physical 
exhaustion,  but  also  in  most  cases  fierce  struggles  with  conscience.  So 
terrible  is  this  struggle  that  many  of  the  victims  elect  to  be  unsexed  (by 
castration  and  the  like)  in  the  vain  hope  of  getting  free  from  the  bondage 
of  sensuality  by  such  means;  (4)  by  encouraging  social  emulation  in  the 
way  of  expensive  dress,  costly  banquets,  and  ruinous  expenditure,  as  in 
horse-racing  and  other  forms  of  gambling,  including  the  Stock  Exchange, 
and  other  ways  too  uumerous  to  mention. 

Religion  is  enumerated  by  nearly  all  writers  on  insanity  as  a  cause. 
Whilst  true  piety,  or  the  possession  of  that  "  p^ace  of  God,  which  is  higher 
than  all  understanding,"  has  a  far  different  effect,  tending  to  tranquillize 
the  mind  amidst  "  the  wreck  of  matter  and  the  crash  of  worlds,"  all  who 
have  watched  what  are  called  "  religious  revivals,"  cannot  have  failed  to 
notice  that  not  a  few  feeble  minds  are  thrown  off  their  balance  at  such 
periods.  Such  was  the  case  in  the  Crusades.  Not  children  only,  but 
grown-up  persons,  started  for  the  East,  not  only  without  preparation  of  any 
kind,  but  without  even  inquiring  which  way  to  travel!  The  preaching  of 
Rowland  Hill,  of  Whitfield,  the  Wesleys,  and  of  other  more  modern  re- 
vivalists, though  useful  to  the  whole  nation  in  arousing  its  dormant  spiritual 
life,  sent  not  a  few  to  the  asylums.*  It  has  been  noticed,  too,  that  small 
religious  communities,  such  as  the  Society  of  Friends  (commonly  nick- 
named Quakers),  send  a  disproportionate  number  of  their  professors  to 
asylums,  compared  with  larger  religious  bodies.  The  explanation  is  prob- 
ably to  be  sought  in  other  causes  than  their  doctrines.  Intermarriages 
in  a  limited  society,  the  keen  pursuits  of  mercantile  enterprise,  and  the 
virtual  prohibition  of  musical  and  dramatic  entertainments,  of  the  fine 
arts,  and  of  dancing  and  other  so-called  "worldly"  amusements,  as  well 
as  that  habitual  repression  of  the  emotions  which  was  the  habit  of  the 
earlier  Friends,  may  possibly  be  the  true  factors.f  Although  certain 
forms  of  religious  thought  and  religious  emotion  thus  tend  to  produce 
mental  disease,  all  who  have  carefully  watched  the  treatment  of  the  insane 
in  well-regulated  asylums  will  corroborate  what  Griesinger  J  says  of  the 
tranquillizing  effect  of  appropriate  religious  exercises  and  ministrations 
amongst  the  insane. 

As  to  politics  and  .political  excitement  we  need  simply  refer  to  the  great 

*  The  authors  trust  that  no  one  will  misunderstand  their  meaning;  Those  who 
wish  for  examples  should  read  "  Hecker's  Religious  Epidemics  of  the  Middle 
Ages."  These  "  by-products  "  of  religious  revivals  suggest  caution  to  those  who 
originate  and  conduct  such  movements;  but  they  do  not  prove  the  revivals  them- 
selves to  be  evils. 

f  The  English  aristocracy,  and  that  of  other  countries,  and  the  Jewish  com- 
munity, also  exhibit  the  same  disproportionate  number  of  lunatics,  compared  with 
equal  numbers  outside. 

X  "  Mental  Pathology  ami  Therapeutics."  Translated  by  Drs.  Lockhart  Robert- 
son and  Rutherford.     New  Sydenham  Society,  p.  490. 
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increase  of  lunacy  during  and  just  after  the  "  reign  of  terror  "  in  the 
French  Revolution,  at  the  close  of  the  eighteenth  century. 

When  we  cnme  to  the  individual  causes,  heredity  justly  takes  a  first  place. 
Burrows  speaks  of  iths  of  the  cases  as  due  to  hereditary  predisposition. 
Moreau  goes  further  still,  and  speaks  of  yV^s  of  the  cases  as  so  influenced. 
Although  these  independent  estimates  nearly  agree,  they  are  apparently 
not  actually  based  on  statistics  drawn  from  any  great  number  of  cases. 
Griesinger  gives  the  following :  In  about  half  the  cases,  according  to 
Brierre,  and  at  Colditz,  and  among  the  rich  according  to  Esquirol.  In  |d 
to  yth  the  cases,  according  to  Hagen,  Damerow,  Martini,  amongst  the  poor 
according  to  Esquirol,  Guislain,  Dagonet  (in  Stephensfeld  ,  Webster, 
(Bedlam  i,  Skae  (Morningside,  Edinburgh),  and  Bini  I  Florence).  In  -1-th 
to  ith  of  the  cases,  according  to  Bergmann  and  Hasrau  as  regards  direct 
transmission  ,  Fleming,  Parchappe,  and  in  the  Bloomingdale  Asylum, 
Xew  York.  Less  than  -fth  Trth  to  ^d),  Jacobi,  old  statistics  of  Bicetre 
and  Salpetriere,  Marseilles  Asylum,  Jarvis  from  87.808  English  and  Irish 
cases  in  1850.  The  statistics  from  small  numbers,  which  are  probably 
most  carefully  collected,  give  the  largest  number  of  such  cases.  In  the 
Friends'  Retreat,  at  York,  direct  transmission  in  ^d,  indirect  in  |th,  both 
together  in  h  the  cases.  According  to  Esquirol  and  Baillarger,  insanity 
is  more  often  transmitted  I  indeed  about  id  oftener  )  from  the  mother  than 
from  the  father  to  the  children.  This  tallies  with  the  observation  so  often 
made  that  clever  women  have  distinguished  sons  more  often  than  clever 
men. 

As  to  age,  puberty,  adolescence,  middle  life,  and  the  grand  climacteric 
appear  to  be  the  ages  most  predisposed  to  insanity.  Your  medical  knowl- 
edge will  sive  you  many  reasons  for  this.  Excepting  idiocy,  childhood  is 
remarkably  exempt  from  insanity,  although  almost  all  forms  of  mental 
disease  are  met  with  in  children.  Asylum  statistics  are  somewhat  mislead- 
ing on  the  point  of  age.  But  Zeller  gives  twenty  to  thirty  for  males,  and 
thirty  to  forty  for  females  as  the  most  common  ages  for  the  commencement 
of  insanity.  Most  authorities  will  agree  with  Parchappe  that  from  forty 
to  fifty  |  when  sexual  vigor  is  declining,  and  cares  and  responsibilities  are 
increasing  with  diminishing  strength  I  is  a  more  common  age  in  women. 
In  men,  too,  "middle  life"  is  a  favorite  time  for  the  commencement  of 
these  and  other  neuroses — partly  for  the  same  reasons  as  in  womeu.  Climate, 
the  season-?,  nationality  (or  race\  and  social  posit ion  may  all  prove  predis- 
posing causes.  We  have,  however,  no  accurate  statistics  on  these  points, 
except  as  regards  the  numbers  in  asylums  in  different  civilized  countries. 
Some  of  these  we  will  state  briefly.  In  Rhenish  Prussia,  1  in  1027  of  the 
inhabitants  (in  1828).  Jacobi  states  it  more  recently  as  1  in  6ti6.  In 
Saxony  (in  1836  ■,  1  in  968.  In  all  the  German  countries  together,  Gries- 
inger assumes  it  to  be  about  1  in  500.  In  France,  according  to  old  statis- 
tics, 1  in  1900 ;  according  to  Brierie  1  in  1000  ;  a  more  recent  calculation 
gives  1  in  795  inhabitants  (year  1852  .  In  Holland  (in  1850  ,  1  to  1000. 
Schroder  van  der  Kolk  thinks  1  in  800  more  correct.  In  England,  Scot- 
land, and  Ireland  there  were  in  1847  41.810  patients  in  asylums.*  The 
proportion  is  estimated  as  1  in  500  for  Wales,  above  1  in  300  (including 
idiots)  for  England  and  Wales  together.  (Dr.  Tuke,  in  the  year  1858.) 
For  Scotland,  1  in  390.  In  Ireland,  1  in  569.  In  Norway  (in  1855',  1  in 
239  inhabitants.  In  the  United  States  of  America  it  was  calculated  that 
in  1849,  there  was  1  insane  in  500  inhabitants.  In  Massachusetts,  in  1854, 
including  idiots,  1  in  302  inhabitants. 

*  As  90.000  lunatics  are  reported  for  1875,  the  proportion  is  probably  much 
larger  now  in  the  British  Islands. 
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The  influence  of  the  civil  state  and  profession,  or  occupation,  deserves 
more  study  than  has  yet  been  given  to  it.  What  are  commonly  called 
professions  (church,  army,  navy,  law,  physic,  etc.)  furnish  many  inmates 
to  asylums,  on  account  of  the  keen  competition  for  advancement  and  pro- 
motion, disappointed  hopes,  and  a  scale  of  living  disproportionate  to  their 
means.  Still  more  from  the  use  of  alcohol  and  narcotics  to  stimulate  or 
rest  overtired  and  overworked  brains.  Agricultural  pursuits  afford  an 
undue  proportion  of  lunatics  to  public  asylums.  It  would  almost  seem 
that  mental  stagnation  is  worse  than  overexcitement.  The  real  reason  is, 
perhaps,  the  same  which  leads  to  the  prevalence  of  sedentary  occupations 
in  the  list  of  the  employments  of  those  who  become  insane.  The  over- 
crowding of  some  avocations,  as  in  the  case  of  governesses  and  females 
employed  in  teaching,  is  very  likely  the  reason  that  so  many  become  in- 
sane. Sexual  excesses,  remorse,  and  alcohol  combine  to  render  insanity 
common  amongst  prostitutes. 

Education  has  been  supposed  to  conduce  to  insanity.  No  doubt,  over- 
stimulation of  the  intellect  in  early  childhood  has  an  injurious  effect.  There 
are,  however,  no  trustworthy  statistics  on  this  point. 

If  we  now  turn  to  the  immediate  occasioning  causes,  those  of  the  moral 
order,  emotions,  passions,  disappointments,  imitation,  and  the  effects  of  solitary 
confinement,  need  not  detain  us,  as  their  influence  is  either  self-evident  or 
too  familiar  to  need  illustration.  The  last  cause  named  is  clearly  a  com- 
plex one — solitary  confinement  has  an  injurious  effect  on  the  general  health, 
and  those  who  undergo  it  are  usually  either  great  criminals  or  unsuccess- 
ful politicians.  The  physical  causes  enumerated  in  the  table  also  need  no 
lengthy  discussion  here,  as  some  are  obvious,  and  others,  such  as  the  in- 
fluence of  puerperal  causes  and  the  effects  of  poisons  (lead,  mercury,  opium, 
etc.)  will  again  be  mentioned  under  the  different  forms  of  lunacy  or  un- 
sound mind.  We  therefore  proceed  to  sketch  briefly  the  characters  of  the 
different  forms  of  insanity,  enumerated  in  the  table  at  page  736.  For 
these  word- pictures,  or  rather  sketches,  we  are  greatly  indebted  to  the  ex- 
cellent work  of  Dr.  Armand  Laurent,  previously  quoted,  whose  classifica- 
tion we  substantially  adopt. 

I.  Of  simple  forms  of  insanity. 

A.  Varieties  of  Mania. — In  general  terms,  it  may  be  said  that  when  we 
speak  of  mania,  unless  we  qualify  it  by  such  terms  as  melancholic,  or 
speak  of  monomania,  or  in  some  other  way  qualify  the  term,  we  imply  ex- 
citement. For  obvious  reasons,  if  we  exclude  idiocy  aud  cretinism,  forms 
of  insanity  with  excitement  will  chiefly  prevail  amongst  the  younger  in- 
mates of  asylums.  In  mania  (from  fiaivo/xat,  to  rage)  the  reasoning  faculty 
is  not  generally  lost,  but  disturbed  and  confused  ;  ideas  flow  through  the 
mind  with  inconceivable  rapidity  ;  thev  are  abundant,  erroneous,  absurd, 
wandering,  and  not  under  control.  Yet,  as  M.  Falret  has  observed,  the 
incoherence  is  far  more  apparent  than  real — thought  is  more  rapid  than  its 
manifestation,  and  there  is  often  a  connecting  link  between  what,  at  first 
sight,  appear  the  most  incongruous  ideas.     Just  as — 

"  The  poet's  eye,  in  a  fine  frenzy  rolling, 

"Wanders  from  earth  to  heaven,  from  heaven  to  earth  :" 

so  maniacs  dart  from  one  subject  to  another  with  bewildering  rapidity. 
Ignorant  doctors  and  magistrates  have  even  been  known  to  regard  the 
language  of  some  of  our  great  poets  and  dramatists  as  evidences  of  insanity. 
You  must  be  careful  not  to  mistake  the  enthusiasm  of  genius,  or  even  sim- 
ple eccentricity,  for  mania.     An  actor  rehearsing  his  part,  a  barrister  or 
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public  orator  composing  a  speech,  must  not  be  considered  mad  merely  be- 
cause they  gesticulate  or  talk  aloud.  Yet  when  a  man  so  far  forgets  him- 
self as  to  draw  after  him  a  mob  of  boys,  of  whose  presence  he  is  oblivious, 
we  may  conclude  that  his  mental  health  is  a  little  impaired,  though  he 
may  not  be  mad.  Shortly  before  the  late  Lord  Lyttelton  put  an  end  to 
his  life,  he  was  seen  speaking  excitedly,  and  wildly  waving  a  stick,  in  the 
Strand,  at  midday.  In  maniacs  the  intellect  and  the  emotions  are  too 
active — memory  recalls  events  and  words,  and  ideas  long  unremeinbered. 
The  imagination  becomes  so  active  that  even  prosy  people  become  eloquent. 
The  maniac  is  so  loquacious  that  you  cannot  check  his  speech — he  is  em- 
phatic, declamatory,  and  mingles  abusive  and  obscene  or  blasphemous 
words  with  the  most  pious  reflections.  The  most  modest  females  will  use 
the  vilest  words.  German  alienists  call  this  rapidity  of  thought  "  the  flight 
of  ideas  —  Ideenflucht."  The  voice  becomes  hoarse,  the  skin  is  dry  and 
hot,  the  countenance  has  a  wild,  brilliant  expression,  and  there  is  often 
a  fixed  stare.  The  movements  of  maniacs  are  brusque,  disorderly,  and  in- 
cessant ;  they  dance,  cry,  run,  jump,  laugh,  break  things,  tear  their  clothes, 
or  pull  them  off,  and  exhibit  enormous  strength.  They  generally  eat 
enormously.  Urine  and  fasces  are  often  passed  involuntarily,  though  the 
bowels  are  usually  coustipated.  The  pulse  is  rapid,  the  respiration  and  tem- 
perature above  normal  in  most  cases.  Perspiration  is  generally  abundant 
and  sour.  There  is  frequently  sexual  excitement,  particularly  in  females. 
When  this  is  the  chief  feature  the  term  Erotomania  (including  satyriasis  in 
males,  and  nymphomania  in  females)  is  applied  to  the  insanity.  The 
above  is  a  general  description,  but  Esquirol  justly  says,  "Where  is  the 
man  who  would  dare  to  flatter  himself  that  he  had  observed  and  could 
describe  all  the  symptoms  of  mania,  even  in  a  single  case?  The  maniac  is 
a  Proteus,  who,  assuming  all  forms,  escapes  the  observation  of  the  most 
practiced  and  watchful  eye." 

Puerperal  mania  has  presented  many  peculiar  features.  There  are  seve- 
ral distinct  forms,  such  as  maniacal,  melancholic,  amatory,  and  the  like; 
but  in  general  terms  it  may  be  said  that  it  is  an  affection  showing  itself 
very  soon  after  chilbirth — often  as  early  as  the  fourth  or  fifth  day.  The 
secretions  are  generally  suppressed.  Hence  the  infant,  if  living,  must  be 
taken  from  the  mother  for  its  own  safety.  "In  the  cases  I  have  seen," 
says  Dr.  Tanner,  "there  has  been  great  debility,  either  from  floodiugs  dur- 
ing their  labors,  or  by  the  presence  of  a  morbid  poisou,  as  that  of  erysipe- 
las, in  the  system,  or  by  some  other  cause  which  has  lowered  their  vital 
powers."  There  is  often  great  auasmia.  The  disease  is  most  common  in 
primiparse,  and  in  a  large  proportion  of  the  cases  may  be  cured  by  proper 
treatment. 

B.  Monomania,  or  partial  insanity,  has  been  much  disputed,  but  in 
reality  is  a  well-marked  variety,  although  often  difficult  to  recognize.  In 
this  the  subjects  of  it  are  often  sane  upon  all  points  but  one.  Where  a 
delusion  seems  twofold,  it  will  generally  be  found  that  the  two  delusions 
can  be  ranged  under  the  same  class  of  ideas.  Religious  mania,  though 
often  melancholic,  may  be  considered  a  monomania.  Such  patients  are 
seldom  violent,  unless  they  meet  with  opposition.  One  monomaniac  will 
insist  that  he  is  made  of  glass;  another  that  he  is  a  bad  half  crowu ;  an- 
other that  he  is  possessed  by  a  devil ;  whilst  a  fourth  believes  that  he  is  one 
of  the  persons  of  the  Trinity.  Such  lunatics  often  make  the  most  absurd 
demands.  Dr.  Tanner  quotes  a  characteristic  letter  from  a  monomaniac 
to  Dr.  Conolly : 

"In  the  name  of  the  Most  High,  Eternal,  Almighty  God  of  Heaven, 
Earth,  and  Space,  I  command  you  to  procure  me  the  following  articles 
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immediately:  a  '  Holy  Bible,'  with  engravings,  etc.;  a  'Concordance;' 
a  '  Martyrology,'  with  plates;  some  other  religious  books;  a  late  'Geo- 
graphical Grammar;' a  'Modern  Gazetteer,'  newspapers,  magazines,  al- 
manacks, etc.,  of  any  kind  or  date;  musical  instruments  and  music;  large 
plans,  guides,  maps,  directories"  [and  many  other  works,  concluding  with] 
"  wines,  fruit,  lozenges,  tobacco,  snuff,  oysters,  money — everything  fitting 
to  Almighty  God.  Answer  this  in  three  days,  or  you  go  to  hell.  P.S. — 
A  portable  desk  and  stationery,  and  a  dressing-case." 

Mr.  Cowper  had  a  letter  put  into  his  hands  at  the  gate  of  the  London 
Hospital,  from  a  female  religious  monomaniac.     She  addressed  it: 

"To  the  Medical  Gentlemen  of  the  London  Hospital"  {sic),  and  it  was 
marked  "From  a  prodeston"  (Protestant).  It  begins  by  a  rambling  state- 
ment about  lady-doctresses,  and  goes  on,  "throo  them  meny  men  are  made 
unocks,  but  are  ashamed  to  say  so,  the  way  this  is  don,  the  way  this  is 
don,  there  is  a  small  hole  made  in  the  purs,  and  by  means  of  homeparti 
medecou  the  purs  is  draned  of  its  contence."  After  a  quantity  of  rambling 
matter,  the  words,  "God  is  love,"  and  "a  prodeston  "  being  written  across 
the  page,  and  in  several  other  places,  she  ends  with — "  they  caused  my 
famely  to  be  pretty  well  all  martered,  and  my  mother  the  granddaughter 
of  the  holy  nobility,  and  my  father  the  grandson  and  son  of  one  of  the 
richest  famelys  of  lanchester,  and  I  have  had  notheu,  but  people  to  try  to 
take  my  biseness  away  to  leve  me  in  distress  and  poverty,  and  keep  me 
and  my  famely  are  kept  out  of  property  in  gemaker  that  brought  in  thirty- 
five  thousand  per  yer. 

"  Yours  affect,  A.  P ." 

Across  the  page  was  written — "  You  must  make  the  medical-men  of  the 
navy  acquainted  with  this,  as  there  is  a  good  deal  of  property  at  stake  of 
a  captain  of  the  royal  navy  a  grate  h uncle." 

The  persecution  alluded  to  was  said  to  be  "  to  satisfy  a  set  of  infuriated 
irish  people  hoo  thought  to  get  up  a  better  breed  of  people  than  english !" 
In  another  place  she  says,  "  You  must  excuse  the  spelling,  as  I  Cannot 
spare  time  to  correct  it  on  a  Count  of  giving  so  much  away." 

In  M.  Tardieu's"  Etude  Medico-legale  sur  la  Folie,"  there  are  a  number 
of  facsimile  letters  from  lunatics  of  different  kinds;  some  of  these  are  very 
curious.     But  some  examples  will  be  found  in  most  works  on  insanity. 

Monomania  is  no  medical  novelty.  It  has  been  recognized  from  the 
earliest  times,  as  might  easily  be  proved  by  references  to  the  writings  of 
the  classical  authors  of  almost  every  country.  It  is,  however,  more  to  our 
purpose  to  note  that  Zacchias  ("  Qurestiones  Medicodegales,"  lib.  ii,  tit.  1, 
qusest.  3)  wrote  "  Non  omnes  dementes  circa  omnia  errare,  quosdam  enim 
circa  omnia,  quosdam  circa  plura,  alios  vero  circa  pauca  qiuedam  solum- 
modo  errare  constat.  Imo  ex  Mis  nonnulli  sunt,  qui  in  nulla  re,  si  unum 
tantuni  excipias,  errant,  sed  omnia,  prudenter  vel  ut  ex  nuturd  mos  est,  operan- 
tur,"  and  he  gives  the  following  case:  One  who  wished  to  examine  for 
himself  the  varieties  of  insanity,  went  to  a  hospital  where  there  were  luna- 
tics, and  seeing  a  man  of  intellectual  appearance,  he  spoke  to  him,  and  ex- 
plained his  wishes.  The  man  took  him  all  around  the  building  aud  pointed 
out  one  inmate  after  another,  commenting  on  their  delusions,  and  explaining 
everything  with  great  clearness  and  propriety.  At  last  they  came  to  a 
man  who  was  sad  and  thoughtful-looking.  The  stranger  asked  his  guide 
from  what  kind  of  madness  this  man  suffered.  Then  said  his  guide: 
"This  man  is  deranged  in  many  ways,  for  he  thinks  that  he  is  the  Holy 
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Spirit.  But  oh,  how  he  deceives  himself!  It  is  I,  I  who  am  here  before 
him,  who  am  the  Holy  Spirit,  really  and  truly !"  And  this  was  the  sole 
illusion  of  the  guide. 

There  is  a  pretty  general  agreement  amongst  the  chief  authorities  on 
insanity,  both  past  and  present,  on  this  subject  of  monomania.  Some, 
like  Baillarger  and  Griesinger,  think  that  there  is  a  certain  amount  of 
mental  feebleness  with  most  monomaniacs.  Laurent  gives  a  remarkable 
case  of  a  man  who  was  furious  when  any  one  doubted  that  he  was  the  pope. 
He  had  been  the  terror  of  one  asylum,  but  under  proper  treatment  became 
one  of  the  quietest  and  most  useful  inmates  of  another  asylum.  Even 
there,  however,  if  his  being  the  pope  was  doubted,  he  became  furious 
again. 

The  principal  forms  of  monomania  are:  (1)  Monomania  of  ambition,  or 
delirium  of  grandeur.  This  is  probably  often  confounded  with  general 
paralysis  of  the  insane,  to  be  mentioned  presently,  as  the  delirium  is  the 
same.  (2)  Religious  monomania.  The  medical  witness  should  acquaint 
himself  with  the  doctrines  and  rites  of  various  religious  bodies  and  sects. 
It  may  otherwise  easily  happen  to  him,  if  inexperienced,  to  confound  pecu- 
liar religious  dogmas  or  practices  with  mental  unsoundness.  Dancing,  for 
example,  is  a  religious  ceremony  amongst  the  Shakers,  and  amongst  many 
African  and  Indian  tribes.  (3)  Erotic  monomania  {Jpw<;,  love),  or  insanity 
on  sexual  topics.  (4)  Monomania  of  disease  (nosomania,  voV»c,  disease). 
As  an  example,  people  sane  on  every  other  point  will  believe  that  they 
have  syphilis  (when  they  have  no  sign  of  it),  or  that  they  have  some  worm 
or  reptile  in  their  stomach,  or  some  other  disease  of  which  they  present  no 
symptom.  (5)  The  monomania  of  persecutions,  in  which,  without  cause, 
the  person  affected  believes  that  he  or  she  is  being  constantly  watched  by 
spies,  or  followed  by  enemies,  who  are  constantly  plotting  his  or  her  de- 
struction. The  persecution  is  imagined  to  be  either  from  his  own  family, 
or  from  the  circle  of  his  aquaintance,  or  from  government.  The  latter 
form  is  most  prevalent  on  the  Continent,  where  espionage  is,  or  at  least 
was,  so  frequent  and  customary  a  matter  as  to  be  a  natural  object  of  dread. 
(6)  Kleptomania,  (yMitrw,  to  steal)  is  an  irresistible  desire  to  pilfer  or  ap- 
propriate the  property  of  others.  As  this  defence  is  now  often  made  when 
ladies  or  persons  of  education  and  position  are  accused  of  stealing  we  think 
it  fair  to  state,  (a)  That  we  believe  there  can  be  no  reasonable  doubt  as 
to  the  existence  of  this  form,  though  it  is  happily  rare;  the  first  king  of 
Sweden  was  subject  to  it ;  a  sad  case  occurred  a  few  years  ago  in  the  wife 
of  an  obstetric  physician.  Her  case  was  not  purely  monomania,  as  she 
had  had  puerperal  insanity  on  several  occasions.  But  there  are  cases  of 
this  propensity  known  in  their  own  family  circles,  known  also  to  medical 
men,  and  some  of  them  inmates  of  asylums,  which  are  unknown  to  the 
general  public,  and  would  diminish  the  rarity  of  these  cases  if  published. 
(/?)  It  will  generally  be  found,  in  genuine  cases,  that  the  habit  is  not  sud- 
denly acquired,  or  if  it  be  so,  some  adequate  reasons  can  generally  be  es- 
tablished for  its  sudden  occurrence,  such  as  impaired  general  health,  dis- 
orders of  the  sexual  system,  with  haemorrhages,  in  females  (e.  g.,  childbirth 
metrorrhagia,  prolonged  lactation,  etc.),  or  some  great  trouble,  loss  of 
relatives,  or  nervous  shock  of  other  kinds.  These  cases  are  more  common 
in  females,  (y)  Insanity  in  some  member  of  the  family  will  often  be  found 
to  render  hereditary  tendency  probable.  (7)  Autophomania  (Aunxpovos, 
a  self-murderer),  commonly  known  as  suicidal  mania,  and  homicidal  mania 
(androphomania,  dvijp,  a  man  ;  <poveuu),  to  kill),  or  the  tendency  to  kill 
others,  are  forms  of  insanity  very  familiar  to  alienists.  They  are,  however, 
very  difficult  problems  for  the  medico  legists.  We  believe  that  when  these 
cases  are  carefully  examined  into,  it  will  be  found  that  the  rule  is,  that 
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the  impulse  has  not  been  so  sudden  as  it  seems  at  first  sight  to  be.  It  will 
ofteu  be  found  that  the  suicide  or  furious  murderer  has  told  some  one  of 
his  intention  long  before,  or  has  manifested  some  aberration  of  intellect  or 
emotions  before  the  last  horrible  act  of  the  tragedy.  We  shall  recur  to 
this  in  discussing  the  question  of  respo7isibility  for  crime.  Suicide  appears 
most  common  amongst  educated  people.  The  proportion  of  suicides  in 
England  and  Wales  to  the  population  has  maintained  a  pretty  constant 
ratio  since  1858,  when  these  deaths  were  made  a  separate  class  in  the 
returns  of  the  Registrar-General.  In  that  year  1275  such  deaths  were 
returned.  In  1874,  there  were  1592  in  England  and  Wales.  The  annual 
number  was  67  per  1,000,000  persons  living  in  the  three  quiuquenniads 
1804,  18G9,  and  1874.  In  1873  the  proportions  were  65  per  million  for 
rural  districts,  and  83  for  London.  The  1592  deaths  by  suicide  in  1874 
included  1204  of  males,  and  388  of  females ;  and  besides  133  from  various 
or  ill-defined  causes,  there  were  from  hanging  597;  from  incised  wounds 
(chiefly  cut  throat),  340;  from  drowning,  280;  from  poison,  149;  from 
gunshot  wounds,  93.  In  Wales  there  were  only  39  suicides  to  the  million 
("British  Medical  Journal,"  June  10,  1876).  (8)  Moral  insanity,  which 
as  yet  has  been  scarcely  admitted  by  auy  of  our  judges  as  a  defence  in 
regard  to  crimes  such  as  murder,  does  yet  undoubtedly  exist.  Iu  glaring 
instances,  when  no  legal  issue  depends  on  it,  it  will  ofteu  be  admitted  by 
others  than  specialists.  In  this  form  of  madness,  whilst  the  intellect 
appears  to  be  unaffected  in  all  other  matters,  "  there  is  a  perversion  of  all 
natural  feelings  and  affections  of  temper,  habits,  and  moral  disposition," 
as  Dr.  Tauner  well  says.  A  daughter  hates  a  most  affectionate  mother  for 
no  reason  at  all  (though  she  will  sometimes  give  many  supposed  reasons). 
A  husband  all  at  once  or  more  gradually  begins  to  hate  his  wife  and  chil- 
dren causelessly.  A  previously  moral  man  becomes  a  debauchee.  It  is 
seen  at  once  that  to  distinguish  between  sin  and  madness  is  very  difficult 
in  some  of  these  cases.  In  many  of  them  alcoholism  and  the  use  of  nar- 
cotics may  partially  explain.  In  some  cases  of  moral  insanity  other 
neuroses  are  combined — hysterical  and  epileptic  fits  may  be  found  coex- 
isting with  the  so-called  moral  insanity,  by  careful  investigation.  (9) 
Pyromatiia  (xup,  fire),  or  the  tendency  to  set  fire  to  houses  or  other  property, 
is  a  monomania  difficult  to  class.  Rickburning,  and  the  attempt  to  set 
dwelling-houses  on  fire  are  often  the  acts  of  precocious  children,  or  of  young 
people  of  both  sexes  about  the  age  of  puberty,  or  within  a  few  years  of  it. 
(From  ten  to  twenty-five  years  of  age  being  most  common  in  these  cases.) 
C.  Melancholia,  or  lypemauia  (kumj,  grief),  though  ranked  with  other 
forms  of  mania  or  acute  insanity,  differs  from  them  in  many  important 
particulars.  It  is  seldom  so  sudden  in  its  onset,  unless  when  the  effect 
of  some  profound  mental  or  moral  shock.  Instead  of  being  a  state  of 
mental  exaltation  and  excitement,  it  is  one  of  intense  depression.  This 
state  has  been  variously  divided  by  systematic  nosologists.  The  slighter 
forms  hardly  amount  to  insanity,  and  are  called  melancholic  depression. 
All  the  ideas  are  gloomy,  but  there  are  few  delusions,  if  any  at  all.  Yet 
there  is  a  loss  of  energy.  The  subjects  of  it  are  unable  to  take  pleasure 
in  anything.  They  seek  to  be  alone,  their  appetite  is  diminished,  digestion 
is  slow,  constipation  is  generally  present,  their  sleep  is  uurefreshing,  and 
they  are  generally  weak  and  anaemic.  Great  actors,  public  orators,  and 
others,  who  undergo  great  fatigue  to  amuse  the  public,  are  subject  to,  this 
form  of  depression.*     The  poet  Cowper  suffered  from  it  at  the  very  time 

*  "  He  makes  his  heart  a  prey  to  black  despair  ; 
He  eats  not,  drinks  not,  sleeps  not,  has  no  use 
Of  anything  but  thought;  or,  if  he  talks, 
'Tis  to  himself." — Dryden. 
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that  he  wrote  "John  Gilpin."  Carlini,  a  French  comic  actor,  consulted 
a  physician  for  attacks  of  profound  melancholia.  The  physician,  not 
knowing  him,  said  "  Go  and  see  the  Italian  comedy.  Your  distemper  must 
be  rooted  indeed  if  the  acting  of  the  lively  Carlini  does  not  remove  it." 
"  Alas,"  said  the  miserable  patient,  "  I  am  the  very  Carlini  whom  you 
recommend  me  to  see,  and  while  I  am  capable  of  filling  Paris  with  mirth 
and  laughter,  I  am  myself  the  dejected  victim  of  melancholy  and  chagrin" 
(quoted  by  Dr.  Tuke  from  Prefect's  "Annals  of  Insanity,"  p.  404).  Sim- 
ilar anecdotes  are  given  of  Quin,  Foot,  Grimaldi,  and  other  actors.  When 
melancholic  depression  deepens  into  true  melancholia,  it  assumes  three 
principal  forms.  (1.)  The  religious,  into  which  Cowper's  depression  deep- 
ened, from  which  also  very  few  men  of  stroug  religious  feelings  have  been 
exempt.  The  names  of  Luther,  Melancthon,  Colonel  Gardiner,  Cotton 
Mather,  President  Edwards,  Rowland  Hill,  and  many  others  amongst 
Protestants;  of  Fenelon,  Madame  Guyon,and  the  Quietists,  and  of  Igna- 
tius Loyola,  amongst  Roman  Catholics,  may  be  mentioned  as  sufferiug 
from  more  or  less  melancholia  at  times  ;  Spinosa  also  suffered  from  similar 
attacks.  Very  lively  descriptions  of  future  punishment,  such  as  are  com- 
mon in  great  revivals  of  religion,  predispose  to  this  form  of  madness.  As 
may  be  imagined,  those  of  strong  religious  feelings  are  most  disposed  to  it. 
(2.)  A  second  form,  called  hypochondriacal  melancholia  {vxd,  under,  xovdpos, 
cartilage),  is  generally  marked  by  strange  delusions  and  perverted  sensa- 
tions. Pope  in  his  "  Rape  of  the  Lock "  (Canto  iv),  mentions  these  as 
follows : 

"  Unnumbered  throngs  on  every  side  are  seen, 
Of  bodies  changed  to  various  forms  by  spleen  : 
Here  living  teapots  stand,  one  arm  held  out, 
One  bent,  the  handle  this,  and  that  the  spout; 
A  pipkin  there,  like  Homer's  tripod,  walks; 
Here  sighs  a  jar,  and  there  a  goose-pie  talks, 
Men  prove  with  child,  as  powerful  fancy  works, 
And  maids,  turned  bottles,  call  aloud  for  corks !  " 

Strange  as  many  of  these  delusions  seem,  still  stranger  ones  are  con- 
stantly met  with.  Some  of  these  cases  may  leave  us  doubtful  whether  to 
rank  them  with  monomania,  or  in  this  class  of  melancholia.  In  the  for- 
mer, however,  there  is  an  absence  of  the  sadness  which  characterizes  this 
latter.  General  paralysis  (of  the  insane)  sometimes  assumes  a  melancholic 
form.  In  extreme  cases  of  melancholia,  the  patients  will  not  look  up, 
keep  their  head  bent  almost  between  their  knees,  do  not  care  to  take  food, 
or  to  attend  to  the  decencies  of  dress,  etc.  In  addition  to  constipation  and 
dyspepsia,  these  patients  frequently  have  chronic  diseases  of  the  lungs, 
liver,  or  kidneys  (M.  Brightii),  and  degenerated  arteries.  Dark-haired 
races  and  dark-haired  people  are  most  subject  to  melancholia,  hence  what 
is  now  often  called  the  pigmentary  diathesis,  or  bilious  temperament,  is 
sometimes  called  the  "  melancholic  temperament."  Hypochondriacs  are 
sometimes  free  from  all  delusions,  except  those  as  to  their  own  health. 
"  To  be  hipped,"  "  to  have  the  spleen,"  "  to  be  dying  of  ennui,"  are  phrases 
sometimes  applied  to  this  condition.  (3.)  The  nostalgic  form  of  melan- 
cholia (yuffroq,  bringing  home,  aXyos,  grief)  is  applied  to  that  (sometimes 
epidemic)  insane  longing  for  home,  attended  by  melancholy,  which  attacks 
soldiers,  sailors,  and  other  young  people  who  are  away  from  their  own 
homes.*     The  Ram  des  Vaches  was  long  forbidden  in  Swiss  regiments, 

*  The  Dutch,  Swiss,  Highlanders,  and  the  Irish  are  said  to  be  most  subject  to 
nostalgia. 
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because  when  played  the  Swiss  deserted  in  numbers  to  return  to  their 
native  hills  and  valleys,  or  died  of  grief  if  unable  to  do  so. 

Lastly,  melancholia  may  be  combined  with  a  torpid  or  stupid  state,  in 
which  the  will  appears  entirely  in  abeyance.  (M.  Delasiauve  in  the 
"Journal  de  Medecine  Mentale,"  tome  I.) 

D.  Alternating  mania,  the  so  called  circular  or  rotating  madness,  is  a 
peculiar  form  of  insanity,  specially  described  by  M.  Falret,  in  wbich 
periods  of  excitement  (or  mania)  alternate  with  periods  of  depression 
(melancholia),  with  occasionally  perfectly  lucid  intervals.  This  is  gener- 
ally included  under  mania  in  English  books  on  the  subject.  The  authors, 
however,  from  their  own  experience,  consider  this  a  well-marked  clinical 
variety  of  insanity.  They  know  instances  in  which  the  interval  is  as  long 
as  two  or  three  mouths.  Take  the  following  case  as  an  example  :  "Mr.  B. 
entered  the  navy  as  a  midshipman  in  the  merchant  service.  Off  the  coast 
of  Africa  he  had  a  sunstroke,  and  after  that  some  kind  of  tropical  fever. 
In  his  delirium  he  insulted  his  captain,  who  first  struck  him  on  the  head 
with  an  iron  bar,  then  put  him  into  irons,  on  deck,  in  the  tropics,  still  ex- 
posed to  the  sun,  and  kept  him  on  bread  and  water  for  a  fortnight.  At 
the  end  of  this  time  he  was  seen  to  be  raving  mad,  and  was  then  treated 
as  such.  Ever  since  (though  then  only  fifteen,  and  now  forty-five)  he  has 
been  subject  to  fierce  paroxysms  of  maniacal  excitement,  followed  by  de- 
pression ;  and  these  attacks  by  a  long  lucid  interval,  which  has  sometimes 
been  as  long  as  six  mouths,  though  more  often  only  six  weeks.  In  the 
intervals  he  is  fond  of  and  trusted  by  and  with  children.  He  is  well  edu- 
cated and  accomplished.  In  his  paroxysms  he  seems  more  like  a  devil 
than  a  man.  Hardly  any  cell  can  contain  him.  He  is  violent  and  de- 
structive. He  knows  when  these  attacks  are  coming  on,  and  so  do  those 
accustomed  to  him." 

E.  Under  the  names  of  stupidity,  dementia,  and  the  like,  are  included 
cases  in  which  there  is  for  a  longer  or  shorter  time  (weeks,  months,  or 
years)  a  state  in  which  the  intellectual  powers  or  faculties  are  temporarily 
suspended,  without  marked  melancholy,  though  there  is  sometimes  a  sort 
of  sadness.  The  head  seems  swollen,  the  whole  attitude  is  stupid,  the  eyes 
lack  lustre,  the  countenance  is  pale  and  dull,  the  attitude  fixed.  External 
stimuli  and  noises  make  little  or  no  impression.  Sensibility  is  blunted, 
urine  and  fseces  pass  involuntarily,  saliva  dribbles  from  the  mouth,  the 
will  is  in  abeyance.  These  patients  neither  hunger  nor  thirst;  they  must 
be  fed,  dressed,  put  to  bed,  etc.  All  their  wants  are  automatic  and  in- 
stinctive. Except  for  obstinate  constipation,  digestion  is  pretty  good. 
Some  few  emaciate,  but  most  are  tolerably  well  nourished.  The  catamenia 
in  females  are  generally  suspended.  Strange  as  it  may  seem,  these  cases, 
when  uncomplicated  by  paralysis,  or  organic  diseases,  in  other  words  when 
acute,  usually  recover,  either  suddenly  or  slowly. 

F.  Chronic  mania,,  or  systematized  insanity,  is  that  state  which  super- 
venes upon  the  acute  form  when  that  is  not  cured.  The  bodily  functions  are 
somewhat  improved,  the  mental  powers  are  less  fiercely  excited,  though 
there  is  still  the  same  confusion  of  thought,  the  same  want  of  self-control, 
but  less  rapid  flow  of  ideas  than  we  meet  with  in  acute  mania.  This  state 
is  unhappily  but  seldom  cured.  It  subsides  into  dementia,  or  some  other 
chronic  form  of  mental  feebleuess. 

G.  Simple  dementia  {de,  privative,  mens,  the  mind)  is  generally  consecu- 
tive to  mania,  or  melancholia,  though  sometimes  produced  by  accidents 
and  mental  shock.  It  is  a  condition  of  which  weakness  of  the  intellect  is 
the  most  prominent  feature.  Very  extreme  age  is,  we  think,  wrongly 
considered  to  be  one  of  the  causes.  Dr.  Tanner's  description  can  hardly 
be  surpassed:  "The  mind  is  altogether  feeble,  the  ideas  confused,  vague, 
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and  wandering,  and  the  memory  is  impaired.  There  are  paroxysms  of 
restlessness  and  excitement.  The  patients  are  ignorant  of  time,  place, 
quantity,  property,  etc.  They  forget  in  a  moment  what  they  have  just 
seen  or  heard.  Their  manners  are  undecided,  childish,  and  silly ;  their 
conversation  is  incoherent;  and  they  repeat  words  and  entire  sentences 
without  attaching  any  precise  meaning  to  thjtn.  They  have  neither  par- 
tialities nor  aversions  ;  neither  hatred  nor  tenderness.  They  see  their 
best  friends  and  relatives  without  pleasure,  and  they  leave  them  without 
regret.  Sometimes  they  are  constantly,  but  slowly,  moving  about,  as  if 
seeking  for  something,  on  other  occasions  they  will  pass  days  in  the  same 
place,  and  almost  in  the  same  attitude.  They  have  little  or  no  control 
over  the  bladder  or  rectum,  while  the  phosphates  of  the  urine  are  dimin- 
ished in  quantity.  It  is  very  rarely,  if  ever,  cured,  and  in  its  last  stage 
there  is  complete  paralysis.  Cerebral  atrophy  is  a  constant  concomitant 
of  dementia,  its  extent  varying  with  the  loss  of  mental  power." 

II.  Under  the  term  "Mixed  Forms  of  Insanity,"  the  French  and  other 
continental  psychologists  include  those  varieties  of  insanity  which  are 
complicated  by  other  neuroses.     Of  these  there  are  two  principal  varieties  : 

H.  Hysterical  mania,  which,  as  its  name  (Jxtjipa,  the  womb  or  uterus) 
implies,  is  most  common  in  the  female  sex.  It  is  very  difficult  to  define 
the  exact  boundaries  between  the  neurosis  (often  spinal)  called  hysteria, 
in  which  the  emotions  overpower  the  will,  which  is  associated  with  a 
tendency  to  laugh  and  cry  immoderately,  and  with  a  feeling  of  suffocation, 
globus  hystericus  (often  due  to  flatulence),  in  the  throat,*  and  its  combina- 
tion with  insanity  in  the  form  of  mania.  Indeed,  it  is  often  difficult  to 
distinguish  between  hysterical  and  epileptic  attacks,  except  we  agree  that 
only  those  associated  with  complete  loss  of  consciousness,  shall  be  called 
epileptic.  Existing  spinal  neuroses  may  give  rise  to  insanity.  Sir  B. 
Brodie  ("Lectures  on  Certain  Local  Nervous  Affections,"  London,  1837, 
p.  8)  tells  of  a  lady  who  for  a  year  suffered  from  permanent  spasm  of  the 
sterno-mastoid  muscle.  Suddenly  this  ceased,  and  she  became  melan- 
choly. The  melancholia  lasted  a  year,  when  her  mental  health  returned ; 
but  the  muscular  convulsion  returned  also,  and  continued  for  several  years. 
He  reports  another  case,  in  which  a  neuralgic  state  of  the  spinal  column 
alternated  with  true  insanity.  The  hysterical  disposition  is  marked  by 
immoderate  sensitiveness  (betokened  by  tremulous  eyelids,  tremor  of  other 
muscles,  tendency  to  sudden  pallor  or  blushing,  inclination  to  laugh,  cry, 
scream,  etc.),  especially  sensitiveness  to  the  slightest  reproach,  tendency  to 
refer  everything  to  themselves,  great  irritability,  great  change  of  disposition 
on  the  least  or  even  from  no  external  motive  (humors,  caprices),  and  not 
the  slightest  reason  can  be  given  for  the  change.  They  often  exhibit 
tender  sympathy  for  other  females,  peculiar  eccentricities,  very  lively  in- 
tellects (in  young  girls,  pleasure  in  learning,  etc.).  This  general  state 
comprises  many  peculiarities  of  character,  often  of  quite  another  kind,  as 
tendency  to  deception  and  prevarication,  to  all  kinds  of  misdemeanors, 
jealousy,  malice,  etc.  (Griesinger,  "New  Sydenham  Society's  Translation," 
p.  179.)  Though  rare  in  the  male  sex,  hysteria  is  less  rare  in  men  than 
is  generally  supposed.  Hysterical  mania  is  marked  by  the  inconstancy 
and  variety  of  the  symptoms,  which  are  truly  Protean.     The  patients  are 

*  Hysteria  is  called  "Fits  of  the  mother;"  p/r^p,  a  mother:  hence  jirjrpa.  the 
womb.     Latin,  mater,  matrix.     So  in  King  Lear  : 

"  Oh,  how  this  mother  swells  up  towards  my  heart ! 
Hysterica  passio  I  down,  thou  climbing  sorrow  ! 
Thy  element's  below." — Act  II,  Scene  4. 
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by  turns  calm,  furious,  melancholy,  loquacious,  dumb,  stupid,  a  prey  to 
hallucinations,  possessed  of  the  devil,  erotomaniacs,  feeble-minded,  decep- 
tive, libertines,  thievish  !  (Laurent,  loc.  cit,  p.  191.)  In  females  we  gen- 
erally find,  as  M.  Delasiauve  insists  so  strougly,  some  disorder  of  menstrua- 
tion (aineuorrhoea,  dysmenorrhea,  menorrhagia,  metrorrhagia,  etc.).  Hys- 
terical mania  has  prevailed  epidemically  at  various  times.  One  of  the 
most  recent  epidemics  was  at  Moraine,  in  Savoy,  described  by  Dr.  Con- 
stant.* 

Young  medical  men  can  scarcely  be  too  much  on  their  guard  in  the 
treatment  of  female  patients  suffering  from  marked  forms  of  hysteria, 
especially  when  there  are  any  tendencies  to  erotic  mania. 

Epileptic  mania  (t^t",  upon;  Xappavw,  I  seize)  is  another  mixed  form.  It 
is  well  known  that  frequent  fits  of  epilepsy  have  a  tendency  to  weaken  the 
intellect.  To  preserve  the  moral  and  meutal  faculties  unimpaired  after 
many  epileptic  seizures,  if  not  impossible,  is  yet  extreraly  rare.  The  in- 
stances of  J  ulius  Ctesar,  Napoleon  Bonaparte,  and  the  Duke  of  Wellington, 
sometimes  quoted,  do  not  disprove  this  rule,  as  their  attacks  were  separated 
from  each  other  by  long  intervals.  Napoleon  only  saw  I'homme  rouge  on 
the  eve  of  his  great  battles.  According  to  Suetonius  most  of  Caesar's 
attacks  were  what  we  should  call  le  petit  mat,  and  only  some  two  of  them 
real  epileptic  fits.f  M.  Morel  divides  epileptic  mania  into  three  periods. 
The  first  is  one  of  extreme  irritability  and  impatience  of  contradiction,  some- 
times greatly  to  their  own  disadvantage.  There  are  fears  as  to  their  own 
health,  unjust  recriminations,  strongly  pronounced  venereal  tendencies. 
There  is  a  peculiarly  dangerous  character  in  these  disordered  conditions  of 
epileptics.  Their  geueral  health  is  more  affected  than  that  of  only  hypo- 
chondriacal or  hysterical  patients.  In  this  first  period  the  disorders  of 
digestion  and  circulation  are  often  severe,  and  it  is  very  common  for  the 
patients  to  be  troubled  with  hallucinations  of  the  senses.  They  often  have 
tendencies  to  suicide,  homicide,  and  incendiarism.  In  the  second  period, 
they  are  generally  to  be  found  in  asylums,  their  rage  and  irritability 
having  passed  ordinary  bounds.  A  word  or  a  gesture  is  enough  to  irritate 
them.  They  can't  bear  even  to  be  looked  at.  There  is  great  venous  con- 
gestion, the  eyes  are  brilliant,  and  sparkle  with  anger.  Yet  a  single  word 
will  often  calm  them  again.  They  will  come  to  the  doctor,  or  visitor,  as  if 
they  had  some  great  secret  to  communicate.  It  is  nearly  always  a  com- 
plaint or  invective  against  some  one,  often  marked  by  the  most  outrageous 
falsehood  and  exaggeration.  They  are  timid  and  cowardly,  and  though 
they  seem  ready  to  right  at  any  moment,  nothing  comes  of  it.  Fear  of 
punishment  leads  them  to  retire  alone  to  make  their  complaints,  and 
utter   their  threats,   perhaps  gesticulating   wildly   in   some  lonely   alley. 

*  A.  Constant,  "  Relation  sur  une  epidemic  d'hystero-denumopathie  observ^e  en 
1861."  Pans,  1863.  Consult  on  this  point  Hecker's  "Epidemics,"  etc.;  and  M. 
Calmeil,  "  De  la  Polie  con-sidere"  sous  le  point  du  vue  Pathologique,  Philosophique, 
Historique  et  Judiciaire,"  etc.  ;  M.  Tardieu,  loc.  cit.,  p.  159;  Legrand  du  Saulle, 
"  Eiude  Medico  Legale  sur  l'H\>terie,"  etc. ;  "  Gazette  des  Hdpitaux,"  December, 
1859,  p.  145;  Morel,  "  Traite  de  Maladies  Mentales,"  I860,  p.  691  ;  Moreau,  "  De 
Tours  Union  Medicale,"  1865;  Bulard,  "  Theses  de  Montpellier,"  1858;  Lachaud, 
"  Theses  de,  Paris,"  1857  ;  Delasiauve,  "  Journal  de  Medicale  Mentale,"  torn,  ii,  p. 
24'2.  Dr.  Gueanneau  de  Mussy  has  shown  that  the  children  of  gouty  parents  are 
particularly  prone  to  neuroses. 

f  "  Valetudine  prospera :  nisi  quod  tempore  extremo,  repente  animo  linqui,  atque 
etiam  per  somnum  exterreri  solebut.  Comiiiali  quoque  morbo  bis  infer  res  agendas 
torreptus  est."  —  C.  Suet.  Tkanq.,  lib.  i,  c.  45.  The  Emperor  Napoleon  III,  in  his 
"Lite  of  Caesar,"  combats  the  idea  that  these  were  epileptic  fits  ;  but  we  think  he 
has  not  established  any  good  reason  for  doubting  the  common  opinion. 
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The  epileptic  character  is  irritable,  perfidious,  and  deceitful,  all  in  one. 
It  is  sometimes  marked  by  noble  sentiments,  extreme  religious  fervor, 
lively  protestations  of  zeal  and  devotion,  and  yet  with  all  this,  there  is  deep 
cunning  and  the  most  outrageous  acts.  All  these  tendencies  are  periodical, 
like  the  disorders  of  the  intellect.  Celorum,  an  epileptic  maniac,  who 
murdered  Dr.  Geoffry,  when  attacked  by  his  fits  of  mania,  justified  his 
crime.  In  the  intervals  he  regretted  it.  During  the  second  period  we 
have  described,  the  insanity  may  take  different  forms — mania,  melancholia, 
dementia,  etc.  The  alternations  of  madness  and  lucid  intervals  are  very 
rapid.    Epileptics  of  southern  races  are  especially  prone  to  furious  madness. 

There  is  a  sudden  kind  of  insanity  known  by  the  name  of  temporary  in- 
sanity, instantaneous  madness,  larval  or  masked  epilepsy,  which  may  oc- 
cur in  persons  whose  epilepsy  is  unknown,  or  at  all  events  not  recogniz- 
able when  their  actions  cause  inquiry.  Murders  committed  in  this  state 
may  not  be  remembered  when  the  attack  is  over.*  In  relation  to  this  we 
must  not  forget  that  epilepsy  is  often  feigned.  See  the  remarks  on  this 
in  the  paragraph  on  Feigned  Diseases.  In  the  third  stage  of  epileptic 
mania  there  is  more  and  more  delirium,  and  it  goes  on  into  dementia  and 
general  paralysis.  The  convulsions  become  more  frequent,  the  intellect 
more  feeble,  choreic  movements  and  muscular  tremors  supervene.  Speech 
becomes  incoherent  and  unintelligible  from  defective  phonation.  They 
become  hemiplegic,  and  more  and  more  paralyzed  until  death  closes  the 
scene. 

J.  General  Paralysis  (of  the  insane)  is  one  of  those  complicated  forms  of 
insanity  which  often  gives  rise  to  medico-legal  questions.  It  is  now  fre- 
quently seen  in  hospitals  as  well  as  asylums,  but  we  must  briefly  sketch  its 
leading  features.  It  is  most  common  in  the  male  sex,  and  after  forty  years 
of  age.  Immoderate  use  of  alcohol,  opium,  tobacco,  or  other  narcotics, 
venereal  excesses  and  syphilis  are  said  to  be  common  causes.  There  is  (1) 
a  delirium  or  state  of  delusions  which  usually  has  the  character  of  ambi- 
tious ideas  (delirium  of  grandeur) — in  which  the  patient  fancies  himself 
the  strongest,  richest,  bravest,  most  talented,  and  most  fortunate  of  men — 
but  sometimes  the  delirium  may  be  maniacal,  melancholic,  or  hypochon- 
driacal. (2)  The  intellectual  powers  are  weakened — this  may  at  first  be 
overlooked  on  account  of  the  singular  form  of  the  delusions.  (3)  There 
are  disorders  of  motility,  in  other  words,  pareses  of  peculiar  kinds. 

The  first  thing  generally  noticed  is  some  change  of  character.  MM. 
Falret  and  Linas  admit  four  distinct, — 'the  expansive,  the  melancholic,  the 
paralytic,  and  the  congestive.  Of  these  the  expansive  is  the  most  common. 
Those  affected  begin  to  live  irregularly,  they  quit  their  homes,  wander 
about,  and  give  most  extensive  orders  to  tradesmen  (a  dozen  dress-coats,  a 
hundred  pairs  of  shoes,  £2000  or  £3000  worth  of  wine,  for  example,  or- 
dered by  a  man  of  small  means).  They  will  sometimes  undress  and  lie 
down  in  the  open  air  instead  of  going  to  bed  ;  go  to  hotels  and  live  at  ex- 
travagant rates,  take  cabs  without  having  money  to  pay  for  them,  or  enter 
ruinous  speculations.  They  may  even  commit  objectless  thefts.  The  de- 
lusion as  to  grandeur  and  enormous  wealth,  which  has  been  considered 
characteristic  of  this  form,  is  certainly  the  commonest  delusion.  There  is, 
however,  no  system  in  their  erroneous  ideas,  and  this  distinguishes  their 
delusions  from  those  of  monomaniacs.  General  paralytics  are  remarkable- 
for  the  peculiar  nature  of  their  ambitious  ideas,  which  are  absurd,  con- 
stantly changing,  multiple,  and  contradictory.     An  officer  thus  afflicted 

*  Morel  ("Gazette  Hebdomadaire,"  18G0),  "  La  Folie  devant  les  Tribunaux," 
p.  357,  from  Dr.  Legrand  du  Saulle.  See  also  Trousseau's  "  Clinical  Lectures,"  Dr.. 
Bazire's  translation,  vol.  i,  p.  19,  Lectures  II  and  III. 
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said  he  was  going  to  marry  the  Empress  Eugenie  (her  husband  was  then 
alive),  but  five  minutes  afterwards  he  had  resolved  to  marry  Queen  Vic- 
toria instead.  In  a  few  minutes  more  he  informed  us  that  he  proposed  to 
take  possession  of  the  seraglio  of  the  Sultan.  The  memory,  reasoning 
powers,  and  logical  sense  are  profoundly  impaired  in  these  case*.  They 
willingly  give  up  their  opinions  if  contradicted,  pass  from  one  idea  to  an- 
other, are  sad  and  gay  by  turns,  forget  the  false  ideas  of  yesterday,  and 
when  asked,  mingle  the  real  events  of  their  past  life  with  their  delusions, 
with  no  sense  of  incongruity  or  of  the  shocking  contradictions  of  their  ac- 
count. Some  of  them  live  in  an  imaginary  heaven  of  their  own,  their  con- 
tentment is  affected  by  nothing  that  happens.  They  pretend  to  be  great 
writers,  great  poets,  statesmen,  to  be  the  strongest  men  alive,  etc.  But 
sometimes  melancholy  ideas  are  mingled  with  these  notions  of  grandeur 
and  riches.  And  hypochondriacal  ideas  may  also  be  associated  with  the 
melancholy. 

The  muscular  system  affords  very  valuable  indications.  There  are  little 
shuddering  or  shivering  movements  of  the  facial  muscles.  There  is  a  diffi- 
culty of  articulation,  particularly  as  regards  labials  (P,  B,  F,  M,  etc.), 
owing  to  the  tremor  and  irregular  contraction  of  the  muscles  of  the  lips, 
tongue,  face,  and  lower  jaw.  If  asked  to  hold  the  tongue  out  of  the  mouth 
this  tremor  is  very  evident.  This  embarrassed  speech  is  most  marked 
when  they  are  excited,  after  eating,  during  menstruation,  etc.  There  are 
automatic  movements  of  the  muscles  of  the  mouth  and  lower  jaw.  The 
pupils  are  generally  unequal  (M.  Baillarger).  The  muscles  of  the  upper 
and  lower  extremities  are  affected.  This  paralysis  is  Progressive,  Incom- 
plete, General — hence  the  letters  P,  I,  G,  have  been  adopted  as  an  aid  to 
the  memory  (Dr.  Down).  There  is  one  form  in  which  there  is  paralysis 
of  this  kind  without  marked  delusions  (paralytic  form).  In  the  con- 
gestive variety  the  general  paralysis  seems  to  supervene  on  obscure  pre- 
monitory symptoms  by  cerebral  congestion  resembling  apoplexy.  When 
these  acute  symptoms  pass  off,  maniacal  excitement  and  ambitious  ideas 
make  their  appearance.  There  is  sometimes  apparent  recovery,  but  the 
intellect  is  enfeebled,  and  has  lost  its  clearness  and  vigor.  This  variety 
progresses  by  fits  and  starts.  There  is  a  peculiar  physiognomy.  The 
capillaries  are  dilated,  almost  varicose,  and  the  face  is  red,  swollen,  and 
fiery.  In  the  second  stage  the  patients  live  in  a  constant  state  of  slight 
excitement,  alternating  with  irregular  paroxysms  of  more  violent  agita- 
tion. The  excitement  is  automatic.  Meanwhile  the  troubles  of  motility 
increase.  Sometimes  there  is  spasmodic  contraction  of  certain  sets  of 
muscles.  Whilst  strength  is  diminishing,  digestion  seems  to  go  on  well, 
and  the  appetite  is  often  ravenous.  They  will  seize  their  food  with  their 
fingers.  In  the  third  stage  they  get  very  stout,  and  the  quantity  of  food 
taken  augments  the  risks  of  cerebral  congestion.  The  rectum  and  bladder 
become  paralyzed.  There  is  first  retention,  and  then  incontinence  of 
both  urine  and  fseces.  In  the  later  stages  they  are  troubled  with  consti- 
pation, diarrhoea,  retention,  oedema  of  extremities,  troublesome  ulcers, 
boils  and  bed-sores,  sanguineous  tumors  in  the  ears  (hsematomata  auris). 
The  patients  fall  into  a  state  of  marasmus,  unless  carried  off  by  gangrene, 
apoplexy,  or  some  intercurrent  complication.  The  paralysis  is  uot  so 
much  mere  want  of  force — it  is  want  of  co-ordination  and  want  of  mus- 
cular sense.  The  muscles  do  not  generally  undergo  fatty  degeneration, 
and  they  usually  retain  their  electric  contractility  even  in  the  bedridden. 
Aubanel  distinguishes  several  forms  of  cerebral  congestion,  as  (1)  a  slight 
form  with  excitement ;  (2)  a  maniacal  form;  (3)  a  convulsive  one;  (4) 
a  hemiplegic  form;  (5)  apoplectic  or  hemorrhagic;  (6)  comatose;  (7) 
intermittent ;  (8)  an  irregular  form  with  alternations  of  these  various  symp- 
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toms.  Whilst  nearly  all  the  cases  die  in  from  eighteen  months  to  three 
years,  there  are  a  few  cases  of  apparent  cure,  and  many  of  remissions. 
Dr.  Sauze  says  that  in  one  form  the  paralysis  goes  and  dementia  remains; 
in  a  second  there  is  paralysis,  whilst  the  intellect  is  little  affected.  In  the 
third  form  both  the  paralysis  and  the  mental  condition  improve.  These 
remissions  are  very  variable  in  their  duration.  Epileptic  and  hysterical 
mania  and  other  forms  of  insanity  are  sometimes  followed  by  general 
paralysis  not  unlike  that  we  have  already  sketched  in  its  general  features, 
but  distinguished  from  it  in  being  secondary  instead  of  primary. 

K.  Toxic  or  specific  forms  of  mania.  The  disorders  of  intellect  due  to 
alcohol,  lead,  mercury,  tobacco,  opium,  Indian  hemp,  belladonna,  and 
other  poisons  have  been  briefly  alluded  to  under  their  respective  headings. 
There  are  some  symptoms  common  to  all  of  them.  Queer  crawling  feel- 
ings in  the  skin  (formication),  tremors  (particularly  of  the  tongue),  cramps, 
convulsions,  and  paralysis,  are  common  to  all  of  them  when  these  poisons 
have  been  taken  for  a  long  time  to  excess.  As  to  alcohol,  the  earlier  stages 
of  drunkenness  strikingly  resemble  mania  in  its  acute  form..  Delirium 
tremens  is  familiar  to  medical  practitioners,  and  therefore  need  not  detain 
us  here.  It  is  a  form  of  temporary  insanity,  marked  by  muscular  tremors, 
and  delusions  chiefly  affecting  the  optic  nerves,  though  the  sense  of  hear- 
ing sometimes  participates,  and  sometimes  other  sensory  nerves  ;  the  hallu- 
cinations or'unreal  objects  of  terror  are  in  general  small,  dark,  ugly,  and 
disagreeable.  (Beetles,  rats,  more  rarely  policemen,  devils,  etc.)  There  is 
sleeplessness,  and  the  delirium  is  often  of  a  busy  kind.  The  man  wants  to  be 
at  work  in  his  shop,  or  farm,  or  counting-house,  etc.  There  are  intervals  of 
depression  and  moroseness,  or  of  abject  terror.  Under  the  names  of  chronic 
alcoholism  and  alcoholic  mania,  a  variety  of  conditions  have  been  described. 
In  one  case  we  get  general  paralysis  of  the  insane,  in  another  there  is  acide 
mania  with  suicidal  or  homicidal  tendencies.  In  a  third  there  is  dementia 
or  enfeeblement  of  all  the  mental  powers.  Yet  nearly  all  of  them  have 
the  common  symptoms  of  muscular  tremors,  want  of  sleep,  queer  crawl- 
ing sensations  affecting  the  skin,  hallucinations  as  to  the  presence  of  dark, 
disagreeable  objects,  muscular  weakness,  spasms,  convulsions,  want  of  co- 
ordination of  muscles,  incoherence  of  speech  and  ideas,  and  feeble  powers 
of  volition. 

When  lead,  has  produced  insanity,  we  shall  find  besides  the  blue  line  on 
the  gums  and  other  symptoms  of  plumbism  (see  Acetate  of  Lead,  p.  187), 
a  delinum  of  dread,  strikingly  like  that  produced  by  alcohol,  but  chiefly 
noticed  at  night,  convulsions  of  an  epileptic  character,  and  tendency  to 
coma.  MM.  Jules  Falret  and  Delasiauve  have  seen  general  paralysis 
follow  lead  poisoning. 

Mercury  will  produce  similar  symptoms.  Perhaps  the  muscular  system 
is  more  weakened  than  even  by  lead.  The  methyl  compounds  of  mercury 
in  poisonous  doses  produce  furious  delirium  and  death.  Two  such  cases 
happened  in  the  laboratory  of  St.  Bartholomew's  Hospital. 

Other  metals  are  known  to  sometimes  cause  delirium  and  convulsions. 
It  is  possible  that  some  cases  of  insanity  may  be  due  to  their  ingestion  in 
some  form  or  another.  Belladonna,  other  solanaceous  plants  (as  Datura 
stramonium,  and  D.  tahila,  hyoscyamus,  etc.),  conium,  Indian,  hemp,  ergot  of 
rye,  tobacco,  and  opium,  all  in  their  turn  have  the  property  of  causing 
acute  delirium,  temporary  insanity,  and  by  their  long-continued  use, 
general  paralysis,  chronic  manias,  and  dementia.  What  is  called  "run- 
ning a  muck"  amongst  the  Malays  is  supposed  to  be  due  to  the  use  of 
bhang,  a  preparation  of  Indian  hemp.  But  some  two  or  three  years  ago 
an  instance  occurred  at  the  quiet  region  of  Prawle's  Point,  Devonshire. 
The  crew  of  an  Italian  barque  had  landed  there,  having  abandoned  their 
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ship  in  consequence  of  a  collision.  Seven  of  the  foreigners  were  lodged  in 
one  room  of  the  little  inn,  and  all  were  sleeping  peacefully  in  the  village, 
when  suddenly  a  great  outcry  arose  from  the  room  of  the  Italians  The 
landlord  went  to  the  door  of  this  room,  and  opened  it,  to  find  six  of  the 
seamen  hiding  under  beds  and  boxes  from  the  fury  of  one  of  their  number, 
who  was  brandishing  a  long  knife,  and  endeavoring  to  kill  them.  The 
door  was  no  sooner  open  than  he  made  a  rush  at  the  landlord,  who  turned 
the  key,  and  went  for  assistance,  returning  with  two  coastguards.  When 
they  opeued  the  door,  the  furious  Italian  darted  out  and  stabbed  one  of 
the  coastguards  in  several  places,  rolling  downstairs  with  his  victim.  Rising 
to  his  feet,  the  maddened  creature  sprang  from  the  house,  and  rushed 
down  the  village  street,  meeting  the  wife  of  the  very  man  he  had  just 
stabbed,  and  inflicting  fearful  injuries  upon  her.  Still  furiously  running, 
he  came  to  the  coastguard  station,  and  when  the  door  was  opened  in 
answer  to  his  knock,  he  pounced  upon  a  sailor  living  there,  on  whom  he 
inflicted  twelve  separate  wounds.  This  sailor's  wife  came  to  his  assist- 
ance, and  he  struck  her,  and  would  probably  have  killed  her,  but  that  by 
this  time  the  knife  was  blunted.  The  son  of  this  couple  grappled  with 
him,  and  flung  him  over  a  wall.  He  then  tried  to  make  his  escape. 
Three  sailors,  with  cutlasses  and  lanterns,  pursued  him;  he  flung  himself 
upon  them  once  more,  and  was  kept  off  by  a  sword-stick.  Again  he 
dashed  at  them,  when  their  officer  came  up  ;  but  at  last  he  was  killed  in  the 
melee.  It  was  said  that  he  was  always  violent,  and  that  on  this  occasion 
he  was  maddened  by  drink.  It  is  said  that  pellagra,  a  skin  disease  com- 
mon in  Italy,  sometimes  induces  this  fury,  at  other  times  a  condition  more 
like  delirium  tremens. 

L.  Idiocy  (ldiu)T7]s,  unskilled  or  private,  because  unfit  for  intercourse 
with  the  world)  differs  from  the  conditions  we  have  just  described,  because 
it  is  either  congenital,  i.  e.\  born  with  its  subject,  or  induced  by  diseases  or 
accidents  happening  in  very  early  periods  of  life.  Whereas  the  maniac 
or  the  demented  have  been  rich,  and  are  poor  in  mental  gifts;  the  idiot  is 
one  who  never  has  been  rich.  Of  the  causes  of  idiocy  we  cannot  speak  at 
any  great  length.  Marriages  of  consanguinity,  accidents  and  diseases 
during  gestation  and  parturition,*  and  diseases  of  early  infant  life  (rickets, 
syphilis,  tuberculosis,  struma,  convulsions  in  dentition,  etc.,  etc.),  and  in- 
temperance in  the  parents,  especially  as  regards  the  father  (Dr.  Down 
insists  greatly  on  this),  are  all  considered  predisposing  causes. 

In  the  idiot  the  mind  is  not  developed.  There  are  no  ideas,  or  but  few. 
The  countenance  is  vacant,  and  void  of  intelligence  ;  the  manners  childish, 
with  occasional  gusts  of  passion  ;  the  gait  and  articulation  are  often  im- 
perfect. Much  has  been  done  of  late  years  in  training  idiots,  at  institu- 
tions like  Earlswood,  or  those  of  Dr.  Down  in  England,  Seguin  in 
America,  and  Guggeubiihl,  and  the  Abbe  Sicard  in  Europe.  Occasionally 
idiots  recover  after  accidents  to  the  head.  Dr.  Pritchard  speaks  of  three 
boys  who  were  idiots.  One  received  a  severe  injury  to  the  head,  aud  he 
improved  so  much  that  he  became  a  barrister.  The  other  two  continued 
idiots.  Van  Swieten  speaks  of  a  girl  who  was  idiotic,  till  trephined  for  a 
fracture  of  the  skull.  She  recovered,  and  became  intelligent.  Haller  and 
others  report  similar  cases.  Dr.  Forbes  Winslow  mentions  the  case  of 
Father  Mabillon,  who  was  said  to  have  been  idiotic  till  twenty-six.  He 
then  fractured  his  skull  against  a  stone  staircase  by  a  fall.     He  was  tre- 

*  See  a  paper  by  Dr.  Little,  "  On  the  Influence  of  Abnormal  Parturition,  etc.,  on 
the  Mental  and  Physical  Constitution  of  the  Child,"  vol.  iii,  "  Obstetrical  Society's 
Transactions,"  p.  293.  Dr.  Mitchell  attributes  much  Scottish  idiocy  to  the  use  of 
the  forceps. 
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panned.  After  recovering  from  the  effects  of  the  operation  and  injury, 
his  intellect  fully  developed  itself.  He  is  said  subsequently  to  have 
exhibited  "  a  mind  endowed  with  a  lively  imagination,  an  amazing 
memory,  and  a  zeal  for  study  rarely  equalled." 

Some  idiots  have  small  heads :  these  are  the  majority ;  and  premature 
ossification  of  the  sutures  of  the  skull  has  been  considered  a  cause.  On 
the  other  hand,  some  idiots  have  large  heads.  Hydrocephalus  is  one  cause 
of  idiocy,  congenital  or  acquired. 

Dr.  Langdon  Down,  whose  experience  in  these  matters  is  greater  than 
that  of  any  other  British  physician,  insists  strongly  *  that  idiocy  and  im- 
becility are  not  diseases  of  the  nervous  system  only,  but  "  profound 
diseases,  involving  almost  every  organ  and  system  of  organs  in  the  body," 
and  essentially  modifying  growth  and  development.  The  principal  pecu- 
liarities noted  by  him  are  the  following: 

The  lips  of  idiots  are  generally  thick,  and  often  fissured,  especially  the 
lower  lip  ;  both  are  deficient  in  muscular  power.  So  is  the  tongue,  although 
large.  The  salivary  glands,  including  the  tonsils,  are  often  hypertrophied  ; 
hence  dribbling  is  common.  So  is  stammering.  The  palate  is  inordinately 
vaulted ;  i.  e.,  the  roof  of  the  mouth  is  high,  and  its  arch  is  narrow,  or 
more  or  less  "  pointed  "  like  a  long  [\_  or  A..  The  hard  palate  is  often 
more  or  less  deficient,  and  the  velum  or  soft  palate  hangs  too  forward. 
The  teeth  are  cut  late  and  irregularly,  and  decay  very  early.  The  gums 
and  buccal  mucous  membrane  are  often  in  a  state  of  chronic  inflammation. 
The  lobules  of  the  ears  are  generally  deficient,  or  badly  developed,  so  that 
the  ear  appears  almost  continuous  with  the  face.  They  are  frequent  sub- 
jects of  hypermetropia,  myopia,  and  congenital  cataract.  There  is  very 
often  strabismus,  approximation  of  the  internal  canthi,  and  the  presence 
of  semilunar  folds  of  integument  at  the  inner  angle  of  the  orbit,  "epi- 
canthus."  The  fingers,  and  especially  the  thumbs,  are  weak,  and  prehen- 
sile power  is  defective ;  the  sphincters  are  deficient  in  tone. 

Dr.  Langdon  Down  urges  very  strongly  the  value  of  these  physical 
deviations  in  a  medico-legal  point  of  view.  In  the  very  important  questions 
that  may  arise  as  to  whether  the  idiocy  be  congenital,  or  from  accidental 
causes  after  birth,  he  believes  the  presence  of  the  deviations  referred  to, 
especially  those  of  the  mouth,  enables  him  to  decide  that  in  those  that  are 
the  subject  of  them  the  idiocy  must  be  attributed  to  causes  operating 
anterior  to  parturition. 

In  addition  to  defective  size  of  brain,  and  defective  gray  matter,  and 
want  of  development  of  the  convolutions,  very  many  post-mortem  obser- 
vations have  shown  other  deficiencies  in  the  nervous  system,  such  as 
absence  of  the  entire  cerebellum,  of  the  pineal  gland,  of  great  part  of  the 
fornix,  of  a  great  part  of  the  olivary  bodies,  corpora  mammillaria,  thala- 
mus, and  corpus  striatum,  optic  commissure,  auditory  nerves,  and  absence 
or  rudimentary  state  of  the  corpus  callosum  and  soft  commissures.  (For 
references  to  these  cases,  see  Griesinger,  he.  cit.,  pp.  356,  357.)  Deaf- 
dumbness  is  common.  Some  idiots  are  born  deaf,  dumb,  and  blind.  On 
the  other  hand,  this  privation  of  senses  did  not  prevent  Laura  Bridgman 
from  developing  great  intelligence  under  careful  training. 

Whilst  the  higher  faculties  are  wanting  in  idiots,  the  lower  (love  of 
money,  sexual  passions,  etc.)  are  often  very  marked.  But  the  majority  of 
idiots  are  tractable,  and  capable  of  affection.     They  often  exhibit  consider- 

*  See  on  this  point  his  paper,  "  On  the  Relation  of  the  Teeth  and  Mouth  to  Men- 
tal Development,"  in  the  "  Transactions  of  the  Odontological  Society,"  vol.  iv,  No. 
I.  November,  1871. 
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able  powers  of  memory  and  imitative  faculties,  so  as  to  draw,  paint,  carve, 
make  ships,  etc.     Many  can  sing,  who  cannot  talk  plainly. 

M.  Cretinism  (supposed  to  be  derived  from  cretina,  old  Italian  for  a 
poor  creature),  is  endemic  in  some  parts  of  Switzerland,  the  Tyrol,  and 
other  mountainous  parts,  such  as  the  Carpathians,  the  Cordilleras,  Him- 
alayas, etc.  Strictly  speaking,  it  is  rather  the  inhabitants  of  the  valleys 
than  those  who  dwell  on  the  hills  who  suffer.  The  poor  cretins  are  gen- 
erally both  deaf  and  dumb,  or,  at  all  events,  speech  and  hearing  are  im- 
perfect. Sight,  smell,  and  touch  are  also  badly  developed,  or  impaired  by 
disease.  They  present  nearly  all  the  symptoms  of  rickets,  and  these  are  ac- 
companied by  goitre,  or  bronchocele  fan  exaggeration  of  the  disease  called 
Derbyshire  neck  in  England),  the  enlarged  thyroid  body  forming  a  tumor, 
which  sometimes  attains  enormous  proportions,  and  almost  reaches  the 
middle  of  the  body.  The  head  is  generally  disproportionately  large  (ma- 
crocephalic),  the  features  old-looking,  the  body  small,  thick-set,  and  almost 
childlike;  the  lips  thick,  the  eyelids  puffy,  the  nose  large,  and  deeply  im- 
pressed at  its  base ;  the  body  is  often  swollen  and  puffy-looking,  owing  to 
hypertrophy  of  the  skin  and  subcutaneous  cellular  tissue;  the  belly  especi- 
ally is  big;  in  the  higher  degrees  they  scarcely  resemble  human  creatures. 
Their  mental  life  has  altogether  the  character  of  apathy  and  torpor;  they 
are  sometimes  inclined  to  outbreaks  of  savage  anger.  Rosch  and  Virchow 
want  to  make  monstrosities  of  these  ;  but  Griesinger  has  shown  that  it  fre- 
quently does  not  commence  till  after  birth,  aud  that  in  its  moderate  degrees 
it  is  capable  of  some  degree  of  improvement.  We  have  seen  bronchoceles 
of  enormous  size  in  the  South  of  England.  The  smaller  goitres  met  with 
in  this  country  do  not  necessarily  impair  the  intellect.  It  is,  however, 
to  be  noted  that  such  patients  are  always  extremely  nervous. 

The  Aztecs,  formerly  exhibited  in  this  country  as  remants  of  an  extinct 
American  people,  were  scarcely  idiots  in  the  common  sense  of  the  term. 
They  had  extremely  small  heads  (microcephalic),  with  aquiline  noses  and 
prognathous  features,  but  their  bodies  were  small  and  well  proportioned, 
and  their  movements  active.  Their  intelligence  was  undoubtedly  small, 
but  they,  and  others  like  them,  are  lively,  happy,  clever  up  to  a  certain 
point,  capable  of  affection,  but  possess  little  or  no  capacity  for  business. 
Gratiolet  has  shown  that  there  is  premature  synostosis  of  the  cranial  arch, 
whilst  the  basis  cranii  often  remains  cartilaginous.  The  spinal  brain 
(cerebellum,  medulla,  pons,  etc.)  is  developed  out.  of  all  proportion  to  the 
convolutions.  (Griesinger,  loc.  cit.,  p.  379.)  The  extraordinary  resem- 
blances presented  by  the  weak-minded  to  certain  birds  and  mammals  has 
attracted  attention  from  almost  time  immemorial.  These  Aztecs  resemble 
birds  ;  and  Pinel  gives  a  case  of  an  idiot  girl,  aged  eleven  years,  resem- 
bling a  sheep,  in  the  form  of  her  head  and  in  her  desires  aud  capacities. 
She  ate  only  vegetable  food,  said  be  ma  tante,  using  no  other  words.  When 
quarrelling  with  other  children  she  butted  them  like  a  sheep.  Her  back, 
shoulders,  and  loins,  were  covered  with  a  kiud  of  soft  black  hair,  one  to 
two  inches  long,  resembling  wool ! 

We  have  already,  at  page  646,  partly  described,  under  the  names  of 
dementia,  amentia,  imbecility,  fatuity,  and  the  like,  those  terminal  forms  of 
mingled  mental  and  bodily  weakness  into  which  all  the  others,  if  not 
cured,  or  the  sufferers  released  by  accident  or  other  diseases,  lapse  in  the 
course  of  time.  It  is  said  that  occasionally  we  meet  with  cases  of  simple 
primitive  dementia,  in  which  there  has  been  no  other  form  of  madness  or 
unsoundness  of  mind  antecedent.  A  curable  form  has  been  described  at 
page  746,  and  really  belongs  to  melancholia  (with  stupor).  Dementia 
may  follow  diseases  of  the  circulatory,  respiratory,  and  secreting  organs, 
degeneration  of  tissues,  and  other  diseases  of  the  brain.    Griesinger  quotes 
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Meding  (in  Siebenbaar  "  Magazin  fur  die  Staatsarzneikunde,"  1, 1842),  as 
to  a  case  in  which  a  state  of  complete  mental  torpor  followed  three  days 
after  a  suicidal  hanging.  The  prisoner's  age  was  twenty  five,  and  he  was 
strong  and  healthy  before.  After  some  weeks  he  recovered  full  conscious- 
ness and  his  mental  powers,  and  was  quite  cured.  These  recoveries  are,  how 
ever,  rare.  The  vast  majority  of  our  asylum  patients  belong  to  the  class 
of  dementia  consecutive  on  other  forms  of  mental  disease.  In  these  cases 
there  is  no  special  predominance  of  any  one  insane  idea,  although  the 
original  character  of  the  madness  (erotic,  ambitious,  religious,  melancholy, 
and  other  ideas;  or  hysterical  and  epileptic  fits,  homicidal  and  suicidal 
tendencies,  paralytic  states  and  the  like)  still  stamps  their  condition  with 
a  feeble  likeness  of  their  former  insane  state;  yet  there  is  a  character  of 
feebleness  in  all  they  say,  or  do,  or  think,  resembling  idiocy  or  childishness, 
or  the  apathetic  state  induced  by  brain  diseases  and  accidents  to  the  skull. 
Loss  of  memory  is  generally  one  of  the  most  striking  features.  They  forget 
the  most  simple  names,  and  lose  all  conception  of  time,*  etc. 

A  man  of  genius  may  forget  his  own  name  (Swift,  Tom  Monre,  Samuel 
Rogers),  and  the  number  and  names  of  his  children.  The  long  past  is 
more  easily  remembered  than  recent  events.  Hence  these  demented  people 
are  said  to  have  "  old  men's  memories." 

Reason,  judgment,  imagination,  perception,  and  all  the  rest  of  the  in- 
tellectual powers,  are  also  feeble.  Their  mental  horizon  is  a  very  small 
one.     If  females,  they  are  content 

"  To  suckle  fools  and  chronicle  small  beer." 

The  artist  loses  his  creative  genius  and  his  executive  power,  the  mechanic 
his  skill  of  hand  and  eye.  Such  patients  usually  talk  little.  They  are 
often  indecent,  and  sometimes  disorderly,  especially  at  night.  Sometimes 
their  muscular  force  is  retained,  and  the  demented  keep  on  walking, 
jumping,  running,  dancing,  etc.,  or  occupy  themselves  in  knitting,  sewing, 
scribbling,  or  some  other  mechanical  occupation.  By-and-by  the  simplest 
propositions  cease  to  be  comprehended,  and  the  only  answer  to  questions 
is  some  mechanical  and  parrot-like  repetition,  or  an  imbecile  and  fatuous 
stare.  Such  patients  are  often  smiling,  amiable,  and  contented.  Some 
patients  of  this  kind  remain  fixed  in  some  comfortable  or  awkward  attitude. 
The  will  becomes  more  and  more  enfeebled. 

The  acute  form  of  dementia  is  known  to  arise  from 

(1)  Mental  shocks  (Dr.  Guy  gives  one  from  the  panic  of  an  earthquake, 
1843).  In  war-times,  also,  from  frights  and  the  loss  of  those  dear,  even 
more  than  in  peaceful  seasons.  Such  cases  were  common  in  the  French 
"Reign  of  Terror." 

(2)  Accidents,  especially  to  the  skull,  and  severe  acute  diseases,  as  the 
exanthemata,  will  also  cause  this  condition. 

(8)  Certain  poisons  (notably  methylic  mercury  compounds,  and  ex- 
posure to  extreme  heat,  insolation,  coup  de  soleil)  may  do  the  same. 

The  chronic  form  of  dementia  (which,  unlike  the  former,  must  be  con- 
sidered as  nearly  always  incurable)  is  induced  by 

1.  Old  age  {dementia  senilis) ,  although  we  need  hardly  tell  you  that  age 
alone  is  no  necessary  cause  of  insanity.     In  the  early  stages  of  this  there 

*  You  must  not  forget,  however,  that  a  very  hiro;e  number  of  sane  persons  have 
little  or  no  memory  for  dates,  and  small  capacity  for  figures.  On  the  other  hand. 
there  was  lately  an  inmate  of  Earlswood  who  could  repeat  a  very  large  portion  of 
Haydn's  "  Dictionary  of  Dates  "  ! 
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is  often  some  excitement.  The  subjects  of  it  have  always  been  feeble- 
minded :  Horace's  "  Garrulus  senex,"  and  Shakspeare's  "Lear"  and 
"  Polonius,"  offer  examples  of  this  stage.  In  others  it  is  the  last  infirmity 
of  noble  minds. 

2.  It  supervenes  on  other  forms  of  insanity.  Thus  acute  dementia  un- 
cured  becomes  chronic,  and  the  maniac,  monomaniac,  melancholic,  hysteri- 
cal, epileptic,  or  general  paralytic  patient  becomes  demented.  "  Second 
childishness  and  oblivion"  overwhelm  him.  In  the  later  stages  (no  mat- 
ter what  the  antecedents)  we  get  extreme  bodily  weakness,  general  or  par- 
tial paresis,  incontinence  of  faeces  and  urine,  inability  to  move  from  one 
position,  even  in  bed,  or  to  feed  themselves.  Bedsores  form  ;  they  get 
boils  and  carbuncles.  Blood-tumors  form  in  the  ears  {hozmatomata  auriuvi), 
as  in  general  paralysis.  They  lose  si«:ht,  and  hearing,  and  every  other 
sense,  and  become,  in  some  cases,  oblivious  even  of  painful  sensations 
(apathetic  dementia).  In  these  the  temperature  is  often  very  low. 
Sugar  is  often  found  in  the  urine.  Cataracts  form.  The  modes  of  death 
are 

(1)  By  gradual  exhaustion  or  starvation  (asthenic  mode). 

(2)  By  pulmonary  congestions,  generally  hypostases. 

(3)  By  apoplectic  attacks,  hemorrhages  into  brain,  etc.,  or  serous  effu- 
sion into  its  cavities  or  membranes. 

(4)  Coma  from  uraemia,  or  other  causes,  may  set  in. 

On  Delusions,  Illusions,  Hallucinations,  and  some  other  Terms  used  by 

Psychologists. 

We  have  endeavored  to  give  you  most  of  the  synonyms  commonly 
used  for  the  various  forms  of  insanity.  There  are,  however,  a  number 
of  terms  used  in  describing  these  mental  states,  which  require  a  brief 
explanation. 

Delirium  (de,  from  ;  lira,  a  ridge  or  furrow*)  signifies  the  wandering 
condition  found  in  fevers  and  other  acute  diseases,  in  a  few  chronic  ones, 
in  exhausted  or  weak  conditious,  such  as  anaemia,  cachexias  (cancerous, 
tubercular,  etc.) ;  the  effects  of  some  accidents,  losses  of  blood,  starvation, 
injuries  purposely  inflicted,  and  the  like.  Delirium  is  a  temporary  condi- 
tion. Whilst  it  lasts,  it  incapacitates  the  person  affected  for  business, 
making  a  will,  and  the  like;  but  in  the  intervals,  the  delirious  person  is 
not  to  be  regarded  as  insane.     Delirium  may  be 

(a)  Acute  and  fierce  (ferox),  resembling  mania;  and  is  met  with  in  the 
early  stage  of  typhus  fever,  in  acute  rheumatism,  and  insolation  when  the 
temperature  is  very  high,  in  tropical  fevers,  acute  alcoholism,  traumatic 
fevers  after  wounds,  etc.,  in  mental  excitement  from  very  bad  news,  in 
scarlet  fever,  meningitis,  etc.,  etc.f 

(,5)  Subacute  or  mild:  the  "night-wandering,"  and  what  delirium 
there  is  by  day  in  most  cases  of  enteric  fever,  is  of  this  character. 
So  is  that  of  many  other  exanthems,  in  people  of  mild  disposition  ;  also 
in  tuberculosis  and  other  exhausting  diseases,  etc.,  chronic  traumatic 
fevers. 

(y)  Low  and  muttering:  later  stages  of  typhus,  exhausting  diseases, 
and  those  accompanied  with  hectic  in  their  later  stages,  in  uraemia,  etc., 
etc. 

*  To  make  balk*  in  ploughing;  i.  e.,  to  wander  from  the  subject  in  hand. 
f  The  delirium  of  poisons,  especially  that  produced  by  the  vegetable  narcotics,  is 
often  of  a  fierce  kind. 
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(S)  Busy  or  active,  but  not  fierce:  many  cases  of  delirium  tremens, 
traumatic  delirium,  iu  cerebral  fever  from  mental  shock,  from  certain  poi- 
sons, etc.,  etc. 

(e)  Hilarious  and  noisy:  a  modification  of  (a),  but  without  violence; 
alcohol  and  other  poisons,  mental  shocks. 

(?)  Melancholic:  in  fevers,  cachexias,  etc.,  in  persons  of  a  sad  tempera- 
ment.    Some  cases  of  chronic  alcoholism. 

(iy)  Delirium  of  dread:  notably  in  alcoholic,  lead,  and  mercurial  poi- 
soning, and  in  hydrophobia  ;  rats,  beetles,  mice,  policemen,  devils,  are  often 
accompanying  spectres. 

(0)  Delirium  of  grandeur,  like  delusions  in  general  paralysis,  and 
monomanias  of  pride,  ambition,  riches,  etc.,  is  occasionally  met  with  after 
accidents,  and  in  febrile  diseases.  A  member  of  the  surgical  staff  of  a 
large  hospital,  known  to  the  authors,  was  attacked  with  enteric  fever 
(having  previously  had  scarlet  fever),  and  his  delirium  precisely  resembled 
that  of  general  paralysis.  He  was  the  Earl  of  Perth,  had  untold  wealth, 
was  amazingly  strong,  clever,  powerful  in  the  cabinet,  etc.,  whilst  he  had 
the  fever.  It  was  noticeable  that  (although  rather  ramblingly)  he  system- 
atized this  delusion  very  like  a  monomaniac.  Reason  returned  with  the 
defervescence  from  the  fever. 

Surgeons  and  accoucheurs  are  said  to  be  sometimes  temporarily 
affected  with  a  peculiar  delirium  of  dread,  in  difficult  and  protracted 
cases  of  operation,  or  difficult  and  complicated  or  lingering  labors. 
(M.  Gueniot  alludes  to  this  in  the  "Revue  Medical,"  July  3  and  10; 
also,  see  "  Medical  Times  and  Gazette,"  Sept.  2,  1876 ;  "  La  Manie  des 
Operateurs.") 

The  panics  which  are  sometimes  epidemic  in  regiments,  armies,  large 
assemblies,  and  amongst  the  inhabitants  of  large  towns,  are  closely  akin  to 
the  delirium  of  dread. 

We  have  before  observed  that  nearly  all  poisons,  notably  the  vegetable 
narcotics  and  narcotico-acrids,  are  apt  to  produce  delirium.  As  regards 
delirium  tremens  produced  by  alcohol,  it  is  well  to  remember  that  the 
shock  of  severe  injuries  or  strong  mental  excitement  will  produce  symptoms 
in  some  delicate  children  and  adults  closely  resembling  delirium  from 
chronic  alcoholism. 

As  regards  the  legal  relations  of  drunkenness,  the  majority  of  our  judges 
rather  consider  it  as  an  aggravation  of  the  crimes  committed  in  this  con- 
dition than  otherwise.  But  in  strict  law  it  has  no  legal  effect  upon  the 
offences  to  which  it  leads.  It  neither  increases  nor  mitigates  the  penalties 
that  attach  to  crime.     (Dr.  Guy.) 

Illusions  are  sensations  without  any  corresponding  external  object.  Most 
persons  can,  by  a  strong  effort  of  the  will,  call  to  the  mind,  and  bring  before 
the  mental  eye,  the  scenes  of  past  pleasures  and  sorrows,  the  features  of 
their  friends,  and  the  like.  They  can  recall  the  tones  of  a  song  they  have 
heard,  the  noise  of  rushing  waters,  and  other  sounds,  and  the  perfume  of 
some  favorite  flower,  or  of  some  favorite  dish,  of  which  the  taste  also  is 
remembered.  Such  mental  images,  when  the  sense  of  sight  is  concerned, 
are  called  spectral  illusions,  phantoms,  or  phantasms.  Those  who  are  quite 
blind  through  accident,  or  disease  of  the  eyes,  are  able  to  see  these  mental 
eidola.  The  French,  and  many  English  authors,  use  the  word  hallucination 
{hallucinor,  to  mistake)  in  a  similar  sense.  Considerable  ambiguity  of 
meaning  has  attached  to  this  word,  owing  to  the  loose  manner  in  which  it 
has  been  employed.  An  illusion  becomes  a  "  delusion"  when  believed  iu  as 
real.  Brierre  de  Boismont,  Griesinger,  and  Esquirol  use  the  word  halluci- 
nation to  designate  an  unreal  sensation,  wholly  due  to  the  action  of  the 


758  DREAMS    AND    SOMNAMBULISM. 

brain  ;  and  illusion  to  designate  a  real  sensation,  exaggerated  or  distorted 
by  the  same  operation,  such  as  the  "  Mirage,"  or  the  "  Spectre  of  the 
Brocken."  Other  writers,  however,  do  not  maintain  this  distinction. 
Nicolai,  a  Berlin  bookseller,  was  for  years  troubled  with  seeing  unreal 
objects  (spectral  illusions),  and  sometimes  by  hearing  unreal  sounds.  He 
did  not,  however,  believe  in  them.  These  illusions  of  his  were  therefore 
not  delusions. 

The  celebrated  Pascal,  after  an  accident,  always  believed  he  saw  a  preci- 
pice on  his  left  hand,  and  had  a  chair  placed  on  that  side  to  prevent  his 
falling  over  it.     With  him,  therefore,  it  was  a  delusion. 

To  make  this  still  more  clear,  we  will  quote  Drs.  Bucknill  and  Tuke : 

"A  delusion  is  a  belief  in  the  existence  of  things  which  have  no  exigence  in 
reality,  or  an  erroneous  perception  of  the  nature  of  things,  or  of  their  relation 
to  each  other,  occasioned  by  cerebro-mental  disease;"  or  again  (as  Dr.  Buck- 
nill defines  it),  "  An  intellectual  error  caused  by  the  pathological  condition  of 
the  mind,  and  displaying  itself  in  false  sensation,  perception,  or  conception,  is 
illusion,  hallucination,  or  delusion  proper"  (op.  cit.,  317).  Whether  a  patient 
be  deceived  by  the  illusions  of  the  senses  which  are  presented  to  him  may 
depend  in  some  cases  on  the  clearness  of  the  image,  distinctness  of  the 
sound,  etc.,  in  others,  and  by  far  the  greater  number  of  cases,  upon  the 
integrity  of  his  powers  of  reflection,  comparison,  judgment,  etc.  Griesinger 
states  that  distinguished  and  highly  intellectual  men  and  women,  especially 
those  of  warm  and  lively  imaginations,  are  most  likely  to  have  halluci- 
nations or  illusions.  "  Nothhig  would  be  more  erroneous  than  to  consider  a 
man  mentally  diseased  because  he  had  hallucinations"  (loc.  cit.,  p.  90).  Yet 
it  is  quite  certain  that  these  phenomena  are  most  common  when  the  bodily 
health  is  slightly  impaired.  Luther's  visions  were  when  suffering  from 
solitary  confinement.  Pascal's  "abyss"  appeared  after  a  dangerous  fall 
from  the  bridge  of  Neuilly.  Spinoza  was  half  starved.  Poets  and  artists 
are  specially  subject  to  illusions.  The  names  of  Sir  Walter  Scott,  Jean 
Paul,  Ben ven u to  Cellini,  Goethe,  and  many  others  might  be  quoted  here.* 

There  has  been  much  discussion  on  the  subject  of  dreams  and  dreaming. 
It  seems  now  pretty  generally  agreed  amongst  physiologists  that  dreams 
occur  between  sleeping  and  waking,  or  at  all  events  in  disturbed  sleep. 
Also  that  they  are  very  often  the  result  of  slight  disturbances  of  health, 
such  as  indigestion,  extreme  fatigue,  etc.  Or  they  are  the  result  of  very 
strong  impressions  made  upon  the  mind  when  awake.  A  sore  head  has 
been  known  to  result  in  a  dream  of  being  scalped  by  the  Indians.  The 
slamming  of  a  door  has  suggested  the  firing  of  muskets  or  the  roar  of 
artillery.  What  is  called  the  nightmare  is  more  than  mere  dreaming: 
there  is  generally  a  sense  of  suffocation.  The  dreams,  on  awaking  from 
which  the  dreamer  is  seized  with  fury,  and  attacks  those  around  him,  are 
probably  epileptic  states.  Those  who  are  truly  sane,  when  roused  from 
sleep  either  forget  their  dreams,  or  know  that  they  have  dreamt,  and  are 
full)'  conscious  of  the  unreality  of  the  visions  of  sleep.  What  Dr.  Car- 
penter has  called  tinconscious  cerebration,  in  other  words,  the  mind  con- 
tinuing to  work  whilst  asleep,  will  partially  explain  the  accouuts  we  hear 
of  difficult  mathematical  problems  being  solved  in  sleep,  and  of  poems 
being  composed  in  the  same  condition.     Coleridge's  "Khubla  Khan"  was 

*  Consult  E-quirol,  "  Traile  d'Alienation,"  and  several  articles  in  the  "  Dic- 
tionnaire  des  Sciences  Medicates ;"  Bayle,  "Revue  Medicale,"  Jan.  1825;  Hibliert, 
"On  Apparitions;"  Sir  D.  Brewster's  "Letters  on  Natural  Magic;"  Sir  W. 
Scott's  "  Denionology  and  Witchcraft;"  Jirierre  de  Boismont,  "  Des  Hallucina- 
tions," Paris,  1853.  Other  references  will  be  found  in  Griesinger  [loc.  cit.,  p.  84) 
and  other  systematic  writers. 
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said  to  owe  its  origin  to  this  source.  The  phenomena  of  somnambulism,  or 
sleep-walking,  are  closely  akin  to  this  state.  Some  of  those  who  walk  in 
their  sleep  appear  to  lead  a  sort  of  doable  life.  Thus  Dr.  Rae,  in  his  "Trea- 
tise ou  the  Medical  Jurisprudence  of  Insanity,"  speaks  of  a  Carthusian 
monk,  who  in  the  day  was  simple,  honest,  and  candid,  but  in  his  sleep- 
walking he  was  a  thief,  and  would  even  plunder  the  dead.  He  speaks  of 
a  pious  clergyman  who  plundered  his  own  church  in  his  sleep-walking. 
Others  have  suicidal  tendencies  in  this  state,  whilst  others  are  violent  and 
attempt  to  commit  murder.  Dr.  Guy  quotes  from  Georget  the  following 
case  of  homicidal  somnambulism.  A  monk,  late  one  evening,  entered  the 
prior's  room  of  his  convent,  his  eyes  open  but  fixed,  his  features  frowning, 
and  with  a  knife  in  his  hand.  He  walked  straight  to  the  bed,  and  gave 
three  stabs,  which  penetrated  the  bedclothes  and  a  mat  which  served  as  a 
mattress.  He  then  returned  to  his  own  room,  with  features  relaxed,  and 
a  smiling  countenance.  The  next  day  he  confessed,  on  being  questioned, 
that  he  had  dreamed  that  his  mother  had  been  murdered  by  the  prior,  and 
that  her  spirit  had  appeared  to  him  and  cried  for  vengeance ;  transported 
with  fury  at  the  sight,  he  ran  directly.to  stab  her  assassin.  Shortly  after, 
he  awoke,  covered  with  perspiration,  and  rejoiced  to  find  it  was  only  a 
dream  ("Des  Maladies  Mentales,"  p.  12). 

Dr.  Guy  states  that  attempts  have  been  made  to  fix  the  responsibility 
of  acts  committed  in  sleep  on  the  somnambulist  when  awake,  on  the  ground 
that  the  act  is  only  the  carrying  out  of  a  previously  conceived  plan.  We 
have,  however,  no  right  to  assume  this,  as  there  are  no  facts  to  justify  it. 
If  the  defence  of  somnambulism  were  raised  in  a  case  of  murder,  you  must 
remember  that  the  sleep-walker  generally  has  his  eyes  open,  takes  little  or 
no  heed  of  any  external  objects  (although  he  often  skilfully  threads  his 
way  amongst  familiar  scenes,  and  will  even  unlock  doors),  and  marches 
straight  forward,  being  generally  aroused  from  his  abstraction  or  sleep  with 
great  difficulty.  The  question  has  been  raised  whether  falls  from  a  height 
in  sleep-walking  can  be  considered  suicide  in  the  meaning  of  life  insurance 
policies.  But  it  has  been  ruled  that  the  proviso  against  suicide  only  in- 
cludes intentional  killing  (case  of  Borradaile  v.  Hunter,  Common  Pleas, 
May,  1843)  (T)v.  Taylor  also  refers  to  the  "Medical  Gazette,"  vol.  xxxvi, 
p.  826).  The  same  writer  gives  a  number  of  instances  showing  that  some 
persons  are  furious  when  first  roused  from  sleep  or  after  a  debauch. 

Hypnotism  or  Braidism,  sometimes  called  the  mesmeric  state  or  mesmeric 
trance,  is  a  curious  condition  into  which  some  persons  (mostly  females)  can 
be  thrown  by  the  influence  of  others,  or  by  staring  long  at  a  fixed  bright 
object  or  luminous  point.  Whilst  this  state  lasts  their  sensations  are  per- 
verted, and  sometimes  abnormally  acute.  The  mind  seems  to  be  subject 
to  the  will  of  the  operator.  The  authors  have  seen  operations  (such  as  the 
removal  of  a  breast  and  amputation  of  a  limb)  done  on  patients  in  this 
state,  who  appeared  to  feel  no  pain  whatever. 

But  inasmuch  as  this  and  allied  conditions  have  no  great  importance  at 
the  present  moment  so  far  as  their  legal  relationships  are  concerned,  the 
authors  feel  it  would  be  undesirable  to  discuss  them  here  in  detail.  What- 
ever truth  or  untruth  there  may  be  in  them,  as  yet  they  are  almost  entirely 
in  the  hands  of  the  ignorant  and  designing,  and  have  not  received  the 
attention  of  the  accurate  and  scientific  observer.  It  would  certainly  be  no 
valid  defence  to  the  accusation  of  murder  for  the  criminal  to  plead  that 
he  was  under  mesmeric  influence !  We  need  not  therefore  discuss  these 
conditions  any  further  in  this  place. 

Catalepsy  or  trance  is  most  likely  to  become  a  legal  question  from  its 
occasional  resemblance  to  death.  The  tests  given  in  Chapter  II  will 
suffice  to  distinguish  these  conditions.     Although  hysteria  and  epilepsy  are 
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closely  allied  conditions,  catalepsy  is  not  insanity  or  unsoundness  of  mind 
in  the  legal  sense  of  the  term.  The  expression,  "unsoundness  of  mind" 
is,  as  Dr.  Taylor  remarks,  rather  a  legal  than  a  medical  phrase.  It  is, 
however,  an  English  equivalent  for  insanity.  Lunacy  (from  the  supposed 
influence  of  the  moon,  Luna)  is  another  term  of  similar  meaning,  retained 
in  such  expressions  as  the  writ  "  de  lunatico  inquirendo."  Another  term, 
"  lucid  intervals,"  is  clearly  derived  from  lux,  Iticis,  light,  and  signifies 
those  periods  in  which  an  insane  person  is  free  from  his  insanity  or  delu- 
sions. A  remission  is  a  mere  abatemeut  of  symptoms.  In  a  lucid  interval 
the  madman  is  no  longer  mad.  He  is  therefore  capable  of  making  a  will, 
and  is  responsible  for  his  acts.  These  intervals  may  be  longer  or  shorter, 
varying  from  a  few  hours,  or  even  less,  to  many  mouths  or  years.  In  the 
latter  instance,  the  insane  person  would  be  said  to  be  cured.  Mania  and 
monomania,  melancholia,  and  general  paralysis  are  most  likely  to  exhibit 
lucid  intervals.  For  idiocy  and  dementia  are  generally  permanent  con- 
ditions. 

"  Non  compos  mentis  "  is  another  legal  term,  equivalent  to  "  insanity." 

Premonitory  Symptoms  of  Insanity. 
Before  a  previously  healthy  person  becomes  insane,  we  shall  generally  find: 

(1 )  Alterations  of  general  health.  For  the  most  part  these  are  degenera- 
tions of  tissue. 

(2)  There  are  altered  or  perverted  sensations.  The  sight,  smell,  hearing, 
taste,  and  other  senses  are  either  impaired,  or  their  sensitiveness  greatly 
increased.  Thus  as  regards  sight,  we  get  diplopia,  chromatopsy,  sensation 
of  sparks,  or  bright  light,  muscse  volitantes,  or  amblyopia,  hemiopia,  and 
the  like ;  *  and  objects  may  appear  inordinately  large  or  inordinately 
small.  The  Hon.  Mr.  Perceval  (who  wrote  the  book  called  "  A  Personal 
Narrative,"  etc.)  says  that  at  the  commencement  of  his  insanity  a  boiled 
fowl  first  appeared  very  large  and  plump,  then  suddenly  small  and  meagre, 
afterwards  of  twice  its  bulk.  He  also  mistook  a  red  silk  handkerchief 
for  one  soaked  in  blood.  Some  patients  see  other  men  uncommonly  large 
(like  elephants),  or  small  (like  fleas),  or  "as  trees  walking."  Or  images 
of  unreal  objects  are  impressed  upon  their  minds.  They  hear  unreal  voices, 
sometimes  urging  them  to  commit  crimes;  or  the  slightest  noise  becomes 
torture.  Others  perceive  strange  smells,  or  are  strongly  atfected  by  even 
pleasant  perfumes:  hence  the  phrase,  "  Die  of  a  rose  in  aromatic  pain." 
These  smells  are  not  always  illusions.  In  some  cases  decaying  bone  in  the 
cranium,  or  elsewhere,  has  been  found  after  death,  when  bad  smells  have 
been  complained  of  in  life.  Sometimes  there  has  been  insensibility  to  pain, 
or  the  slightest  touch  has  been  torture,  whilst  a  firm  grasp  is  not  painful 
{Algesia). 

(3)  In  some  cases  there  is  loss  of  muscular  power,  as  in  general  paralysis 
of  the  insane. 

(4)  There  is  often  sleeplessness. 

(5)  Great  irritability,  alterations  of  temper,  excitability,  tendency  to 
laugh  or  cry  ;  suspiciousness,  without  adequate  cause  ;  unreasonable  likes 
and  dislikes ;  sometimes  intense  self-conceit  (Dr.  Radcliffe),  loss  of  memory, 
confusion  of  ideas,  inability  to  think,  write,  or  speak  connectedly  ;   a 

*  As  regards  perception  of  colors,  we  must  not  forget  that  Daltonism,  or  defec- 
tive perception  of  certain  colors,  is  a  congenital  defect  in  some  persons.  For  the 
most  part  red  and  green  are  confounded.  In  some  the  defect  is  so  slight  as  not  to 
affect  the  perception  of  whatare  called  "  primary  colors  "  (red,  blue,  yellow,  etc.), 
but  only  mixed,  secondary,  or  impure  colors.  Such  a  condition  has  been  the  cause 
of  more  than  one  railway  accident  and  collision  at  sea.  See  Addenda  at  end  of  this 
volume. 
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hesitating,  slow  manner  of  speaking,  or  a  hurried  and  continuous  torrent 
of  words.  These  and  other  changes  in  intellect,  emotions,  or  behavior 
may  severally  or  collectively  precede  decided  symptoms  of  insanity. 

(See  Dr.  Forbes  Winslow's  "  Obscure  Diseases  of  the  Brain,"  p.  88. 
Also  Griesinger,  he.  (tit.,  Book  I.) 

Hoxv  to  Examine  Suspected  Lunatics.  < 

You  may  be  asked  to  examine  persons  supposed  to  be  of  unsound  mind,  or 
pretending  to  be  such,  either  with  a  view  to  their  being  placed  under  re- 
straint or  supervision,  or  in  the  case  of  prisoners  awaiting  trial  or  already  un- 
dergoing sentences.  As  insanity  has  been  often  feigned,  very  violent  methods 
have  at  different  times  been  resorted  to,  to  detect  the  supposed  imposture. 
Amongst  these  violent  or  unscientific  methods  are  the  actual  cautery, 
flogging  (or  blows  with  a  cane),  starvation,  the  whirling-chair,  and  tor- 
tures of  various  kinds,  imprisonment  in  dark  rooms,  cold  baths  in  winter, 
and  the  like.  There  are  some  other  means  which  are  less  violent,  and  may 
be  considered  sometimes  justifiable,  though  not  always  free  from  danger, 
and  generally  inferior  to  the  methods  of  scientific  diagnosis  now  used  by 
skilled  psychologists.     These,  sometimes  permissible,  means  are  : 

(1)  Threats — often  useful  in  the  diagnosis  of  feigned  epilepsy. 

(2)  The  cold  douche. 

(3)  Alcohol,  pushed  to  intoxication.  It  may  be  queried  if  this  is  mor- 
ally right.     It  is  certainly  dangerous,  and  hardly  ever  successful. 

(4)  Chloroform,  ether,  and  other  anaesthetics.  These  also  must  be  cau- 
tiously used,  if  at  all,  as  not  devoid  of  danger. 

(5)  Narcotics,  such  as  opium,  or  chloral  hydrate,  belladonna,  and  stra- 
monium. Also  dangerous.  Mouteggia  gave  a  criminal  shamming  lunacy 
six  grains  of  opium  in  soup,  without  apparent  effect;  on  another  day  six 
grains  again,  and  six  hours  after,  another  six  grains.  The  man  did  not 
sleep;  but  next  day  he  cried  out  suddenly,  "O  my  God!  I  am  dying!" 
and  after  this  behaved  rationally,  and  thanked  Monteggia  for  having  cured 
him.     The  experiment  was,  however,  a  very  dangerous  one. 

(6)  The  sir  ait- jacket,  or  other  means  of  restraint. 

(7)  Blisters. 

(8)  Placing  the  suspects  with  epileptics  or  other  lunatics.  This  also  might 
end  in  real  insanity. 

(9)  Sudden  surprises,  such  as  firing  off  pistols,  crackers,  etc.  This  is  a 
clumsy  method  at  best.  If  to  be  used  at  all,  it  should  be  for  those  who 
pretend  to  be  dumb.  It  is  far  inferior  to  watching  the  suspects  quietly,, 
and  visiting  them  (also  quietly)  at  unsuspected  hours. 

(10)  Deprivation  of  luxuries  (such  as  tobacco  or  wine,  or  meat)  in  the 
case  of  prisoners  has  occasionally  been  of  use  to  detect  impostors. 

Some  examples  of  these  methods  will  be  found  under  the  illustrative 
cases. 

It  may  be  said,  in  general  terms,  that  all  these  methods  (except,  per- 
haps, the  use  of  ansesthetics)  are  somewhat  questionable,  and  are  decidedly 
inferior  to  the  one  about  to  be  described — which  is  that  adopted  by  the 
best  psychologists  in  England  and  on  the  Continent.  The  examination 
divides  itself  into  two  parts — the  direct  and  indirect.  We  will  take  the 
latter  first. 

A.  An  indirect  examination  of  a  real  or  supposed  lunatic  involves — 

An  inquiry  into  his  past  history  and  that  of  his  family: 

(a)  If  only  one  parent  have  been  insane,  it  is  less  indicative  of  taint 
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than  insanity  in  a  parent  and  an  uncle,  or  in  a  brother  and 
sister  as  well  as  parent.  Insanity  on  both  sides  is  obviously  of 
vast  importance,  but  less  so  when  only  occurring  years  after  the 
birth  of  the  person  examined,  This  kind  of  insanity  is  also  im- 
portant, as  puerperal  mania  in  a  mother  need  not  necessarily 
affect  a  sou.  Insanity  of  cousins  is  not  at  present  considered 
of  much  importance.     (Dr.  Bucknill.) 

(b)  If  no  insanity  be  found   hereditary,  inquire  as  to  other  neuroses, 

such  as  epilepsy,  hysteria,  chorea,  paralysis,  migraine,  vertigo, 
etc.,  in  the  supposed  lunatic  or  his  family. 

(c)  Ascertain  if  there  has  been  any  change  of  habits  or  disposition,  or 

any  recent  or  more  remote  serious  accident  or  illness.  Injuries 
to  the  head,  syphilis,  fevers,  sunstroke,  etc.,  are  obviously  im- 
portant. So  is  the  existence  of  renal,  pulmonary,  and  cardiac 
disease.  (See  the  premonitory  symptoms  just  mentioned,  page  760). 

(d)  In  the  case  of  a  criminal  lunatic  you  will  probably  have,  what  is 

called  on  the  Continent,  the  " proces  verbal,"  or,  in  English, 
"  the  depositions,"  or,  at  all  events,  some  account  of  the  prisoner's 
crime.  You  should  inquire  as  to  previous  convictions,  if  any. 
As  regards  the  crime  itself  (murder,  violence,  theft,  etc.),  you 
will  have  to  consider  the  mode  or  manner  of  it :  Was  it  sud- 
den ?  Did  it  appear  premeditated,  or  the  reverse?  Did  any 
quarrel  or  provocation  precede  it?  How  did  the  prisoner  be- 
have afterwards  ?  Did  he  attempt  to  conceal  the  crime,  or  him- 
self? etc.  (We  shall  revert  to  this  in  dealing  with  the  ques- 
tion of  responsibility  of  criminals.) 

(e)  The  letters  or  other  writings  of  the  supposed  lunatic,  if  any,  should 

be  examined.     (We  have  before  referred  to  this.) 

B.  As  regards  the  direct  examination  of  the  supposed  lunatic,  it  will  be 
found  to  include  an  examination. 
(a)  Of  his  physiognomy. 
(/?)  Of  his  attitudes  and  gestures. 
(y)  Of  his  words,  manner  of  speaking,  and  writings. 
.(5)  Of  his  physical  condition,  as  to  sensation,  muscular  power,  and 

organic  functions  (digestion,  etc.). 
(e)  Of  his  mental  condition,  as  tested  by  careful  interrogations,  which 
should  be  directed  (as  Guislain  well  says)  in  the  direction — 

(1)  Of  amatory  ideas. 

(2)  Of  religious  ones. 

(3 )  Of  ideas  of  property. 

(4)  Of  ideas  of  an  ambitious  kind,  and  as  to  his  success  in  life. 

(5)  As  to  ideas  on  social  subjects,  and  on  national,  literary, 

and  artistic  progress. 

The  physician  will  interrogate  the  various  faculties  of  the  intellect.  He 
will  ask  the  patient  to  give  him  his  own  ideas,  to  reason,  use  his  judgment, 
and  calculate.  He  will  test  his  memory  as  deeply  as  possible.  He  will 
address  the  imagination,  the  will,  and  the  attention.* 

You  must  not  be  frightened  by  all  this!  Dr.  Bucknill  has  very  well 
summarized  the  matter  in  the  following  excellent  rules: 

(1)  Learn  as  thoroughly  as  possible  the  antecedents  and  history  of  the 
patient  (or  criminal). 

(2)  Ascertain  if  there  have  been  any  change  of  habit  or  disposition. 

*  Guislain  (de  Gand),  "  Lc9ons  Oralcs  sur  lea  Phrenopathies,"  torn,  i,  p.  35. 
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(3)  Exercise  the  greatest  tact  and  discretion  in  the  personal  examination  of 
probable  insane  patients. 

(4)  Observe  any  peculiarities  of  residence  or  dress. 

(5)  Study  the  appearances,  demeanor,  and  general  conduct  of  the  patient. 

(6)  Notice  any  peculiarities  of  bodily  condition. 

(7)  Observe  any  peculiarities  of  gesture,  and  the  expression  of  the  counte- 
nance. 

(8)  In  medico-legal  cases  let  the  physician  avoid  becoming  a  partisan  on 
either  side. 

(See  also  "  Hints  for  Certifying  in  Cases  of  Insanity,"  by  Dr.  J.  S. 
Bnshnau.  "  Medical  Times  and  Gazette,"  for  August,  1862,  and  Dr. 
Millar's  valuable  "  Hints  on  Insanity.") 

The  following  cautions  as  to  manner  may  be  of  some  use  to  you,  if  inex- 
perienced in  these  matters  : 

I.  If  possible,  do  not  let  the  supposed  lunatic  know  your  real  object  in 
the  questions. 

II.  Do  not  use  roughness,  at  least  at  first.  A  quiet  gentle  manner  is 
more  likely  to  put  impostors  off  their  guard. 

III.  Your  natural  manner  (unless  that  be  a  very  rough  one,  which  we 
will  not  suppose)  will  usually  be  the  best. 

IV.  Whilst  keeping  all  the  ideas  in  mind  to  which  we  have  directed 
you,  avoid  too  artificial  an  arrangement  of  questions. 

V.  It  is  generally  best,  especially  in  difficult  or  legal  cases,  to  get  several 
interviews  with  the  patient  or  criminal,  rather  than  prolong  your  examina- 
tion too  much. 

VI.  It  may  sometimes  be  well  to  watch  the  suspect,  without  allowing 
him  or  her  to  see  you. 

VII.  Do  not  be  too  hasty  in  assuming  that  all  the  information  derived 
from  others  is  correct. 

VIII.  Found  your  opinion  chiefly  on  matters  observed  by  yourself. 

Certificates  in  Lunacy. 

"  As  a  general  rule  two  certificates  are  required  with  every  insane  per- 
son who  is  to  be  placed  in  an  asylum  or  licensed  house,  each  of  which 
must  be  signed  by  a  registered  physician,  surgeon,  or  apothecary,  in  actual 
practice.  Each  certificate  must  state  that  the  patient  is  a  proper  person 
to  be  taken  charge  of  and  detained,  and  the  person  signing  the  same  must 
specify  the  facts  upon  which  he  has  formed  his  opinion  that  the  patient  is 
a  lunatic,  idiot,  or  person  of  unsound  mind,  and  must  distinguish  facts 
observed  by  himself  from  facts  communicated  to  him  by  others.  It  must 
not  be  fouuded  only  upon  facts  communicated  by  others,  nor  must  there 
be  any  want  of  certainty  in  stating  the  facts  required  to  be  specified.  The 
two  medical  men  who  sign  the  certificates  must  not  be  partners,  nor  must 
one  be  an  assistant  to  the  other,  nor  may  either  of  them  be  a  commissioner 
or  visitor  (in  lunacy)  ;  nor,  if  the  patient  is  to  be  received  into  a  licensed 
house  or  a  hospital,  may  either  certificate  be  signed  by  any  one  who,  or 
whose  father,  orother,  son,  partner,  or  assistant,  is  wholly  or  partly  the 
proprietor  of,  or  a  regular  professional  attendant  in,  such  house  or  hospital, 
or  has  signed  the  order  for  the  reception  of  the  patient ;  nor  may  any  per- 
son receiving  any  percentage  on,  or  otherwise  interested  in,  the  payments 
to  be  made  by  or  on  account  of  the  patient,  or  keeping  a  licensed  house, 
or  attending  in  his  medical  capacity  a  licensed  house,  asylum,  hospital,  or 
place  where  any  lunatic  may  be  confined,  sign  a  certificate  for  the  recep- 
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tion  of  a  private  patient  into  any  licensed  or  other  house ;  nor  may  any 
one  who,  or  whose  father,  brother,  son,  partner,  or  assistant,  shall  sign  the 
order  for  the  reception  of  a  patient  into  an  asylum  sign  the  certificate  for 
the  reception  of  the  same  patient.  Medical  men  signing  certificates  con- 
trary to  any  of  these  provisions  are  liable  to  heavy  penalties.  Each  medi- 
cal man  mud,  separately  from  the  others,  have  "personally  examined  the  person 
to  whom  the  certificate  signed  by  him  relates  not  more  than  seven  days  pre- 
viously to  the  reception  of  such  person  i)do  the  house  or  hospital.  If  he  be 
not  satisfied  with  his  own  personal  examination,  he  is  bound  to  make 
further  inquiries  before  signing  the  certificate.  The  certificate  need  not 
be  dated  on  the  day  of  examination.  Any  person  falsely  stating  or  certi- 
fying anything  in  such  certificate,  and  auy  person  not  being  a  physician, 
surgeon,  or  apothecary,  signing  as  such,  is  guilty  of  a  misdemeanor.  A 
medical  man,  moreover,  signing  any  such  certificate  which  is  untrue,  with- 
out taking  due  care  and  making  due  inquiries,  is  liable  to  an  action  by 
the  person  injured  by  the  consequences  which  may  ensue.  He  is  only 
liable,  however,  where  he  has  wilfully  signed  a  false  certificate,  or  where 
he  has  been  guilty  of  gross  negligence  in  conducting  the  examination.  If 
the  certificate  be  signed  maliciously,  and  without  reasonable  or  probable 
cause,  it  may  also  be  treated  as  a  libel." 

(The  principal  acts  relating  to  lunacy  are  1  and  2  Vict.,  ch.  14  (1838); 
3  and  4  Vict.,  ch.  54  (1840) ;  8  and  9  Vict.,  ch.  100  (1845) ;  16  and  17 
Vict.,  ch.  70  (1853) ;  16  and  17  Vict.,  ch.  96  (1853) ;  16  and  17  Vict.,  ch. 
97  (1853);  18  and  19  Vict.,  ch.  105  (1855);  23  and  24  Vict.,  ch.  75 
(1860);  25  and  26  Vict.,  ch.  86  (1862) ;  25  and  26  Vict., ch.  Ill  (1862)*.)f 
Besides  the  Commissioners  in  Lunacy  (office,  19  Whitehall  Place,  Lon- 
don, 8.W.),  there  are  two  Medical  Visitors  of  Lunatics  appointed  from  time 
to  time  by  the  Lord  Chancellor.  Every  candidate  must  be  a  physician  in 
actual  practice,  and  must  not  have  been,  within  the  two  preceding  years, 
interested  in  any  house  licensed  for  the  reception  of  lunatics.  The  salary 
is  £1500  per  annum.  They  are  debarred  from  practice  during  their  tenure 
of  appointment.  Travelling  and  incidental  expenses  are  allowed,  and  the 
Lord  Chancellor  may  order  a  superannuation  allowance  to  any  visitor 
who  has  served  for  twenty  years,  and  is  above  sixty  years  of  age,  or  who 
is  disabled  by  permanent  infirmity. 

Under  section  10,  ch.  96  (16  and  17  Vict.),  Nojierson  can  he  received 
into  any  registered  hospital  or  licensed  house,  or  as  a  single  patient,  under 
any  certificate  which  purports  to  be  founded  only  upon  facts  communicated  by 
others.  A  medical  certificate  may  be  amended  if  incorrect  or  defective. 
No  medical  man  can  receive,  as  a  boarder  in  his  house,  any  insane  person, 
whether  for  medical  treatment  or  otherivise,  unless  he  has  previously  obtained 
a  license  from  the  Commissioners  of  Lunacy,  and  one  certificate  duly  signed 
by  two  other  medical  men. 

In  January,  1861,  a  medical  man  was  convicted  of  misdemeanor  for 
thus  illegally  receiving  a  patient  (Reg.  v.  Kelly,  C.  C.  C,  January  29,  1861). 
He  pleaded  ignorance  of  the  law.  This  was  not  a  legal  defence.  ("  Med. 
Times  and  Gaz.,"  Jan.  28,  1861,  p.  105;  "Lancet,"  Feb.  9,  1861,  p.  151.) 

There  seems  to  be  an  idea  in  the  minds  of  medical  men  that  they  are 
allowed  to  take  idiots,  epileptics,  or  other  feeble-minded  patients,  without 
a  license.  This  is  not  so.  If  the  mind  be  unsound,  you  are  no  more  war- 
ranted in  taking  the  patient  into  your  house  without  a  license  than  you 
would  be  in  keeping  a  large  establishment  for  the  insane.     In  any  doubtful 

*  Lunatic  Asylums  in  Ireland,  38  and  39  Vict.  ch.  67  (1875). 
f  "Abstract  of  the  principal   laws  affecting  the  medical  profession."     By  R.  G. 
Glenn,  LL.B.,  Barrister-at-Law.     (Churchill's  "Medical  Directory.") 
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case  it  would  be  better  to  lay  the  exact  facts  before  the  Commissioners  of 
Lunacy,  or  to  seek  the  advice  of  one  or  more  experts.  The  seventy -fourth 
section  of  cap.  97  provides  that  in  cases  of  emergency  a  person  (not  a 
pauper)  may,  under  special  circumstances  (these  being  stated  in  the  order) 
be  received  into  a  house  or  hospital  upon  a  certificate  signed  by  only  one 
medical  practitioner,  provided  that  within  three  days  two  other  such  cer- 
tificates are  signed  by  two  other  medical  practitioners,  not  being  connected 
with  such  house  or  hospital,  upon  a  like  examination.  If  the  keeper  of 
the  house  or  hospital  detain  a  person  upon  one  medical  certificate  only 
beyond  a  period  of  three  days  without  such  further  certificates,  it  is  a  mis- 
demeanor in  such  keeper  of  house  or  hospital. 

A  pauper  lunatic,  however  (s.  67,  cap.  97),  does  not  require  the  certifi- 
cate of  more  than  one  medical  practitioner,  provided  the  person  has  been 
previously  examined  by  a  justice  of  the  peace,  clergyman,  and  overseer, 
or  relieving  officer.  The  certificates  of  Irish  medical  practitioners  are 
valid  for  the  confinement  of  lunatics  in  England,  and  conversely  those  of 
English  practitioners  are  valid  for  asylums  in  Ireland.  A  special  act  has 
been  passed  for  Scotland  (20  and  21  Vict.,  ch.  71)  ;  and,  by  Sections  34  and 
35,  the  rules  regarding  the  certificates  are  similar  to  those  of  the  English 
statute.  But  Scottish  asylum-keepers  do  not  recognize  certificates  signed 
in  England.  Whether  this  be  the  law,  or  whether  it  be  founded  on  a 
misunderstanding  of  the  statutes,  we  know  this  to  be  the  fact.  The  form 
of  the  certificate  in  the  case  of  private  patients  (not  being  paupers)  is  as 
follows : 

"I,  the  undersigned,  being  a  (duly  registered)  physician  [or  surgeon, 
or  apothecary  ;  here  set  forth  the  qualification],  and  being  in  actual  practice 
as  such,  hereby  certify  that  I,  on  the  day  of  ,  at  [here 

insert  the  street  and  number  of  the  house  (if  any),  or  other  like  particulars], 
in  the  county  of  ,  etc.,  separately  from  any  other  medical  prac- 

titioner, personally  examined  A.  B.  [here  insert  the  patient's  names'],  the 
person  named  in  the  accompanying  statement  or  order,  and  that  the  said 
[here  insert  the  names  again]  is  a  lunatic  [or  an  idiot,  or  a  person  of  un- 
sound mind],  and  a  proper  person  to  be  taken  charge  of  and  detained 
under  care  and  treatment,  and  that  I  have  formed  this  opinion  upon  the 
following  grounds,  viz.: 

"  I.  Facts  indicating  insanity,  observed  by  myself.  [Here  state  the 
facts.] 

"  2.  Other  facts  (if  any)  indicating  insanity,  communicated  to  me  by 
others.     [Here  state  the  information,  and  from  whom.] 

[Signed]  "  Name. 

"  Place  of  abode. 

"  Dated  this         day  of        ,  one  thousand  eight  hundred  and         ." 

For  the  sake  of  convenience,  the  order  for  reception  (signed  by  the 
father,  husband,  mother,  wife,  brother,  sister,  or  other  relative,  or  guardian 
or  friend,  who  undertakes  the  responsibility  of  payment,  etc.)  and  the 
blank  form  for  the  second  medical  certificate  (precisely  similar  to  the  one 
just  given)  are  generally  printed  upon  the  same  paper.  Except  under 
circumstances  of  great  emergency  (where  the  single  certificate  is  to  suffice 
for  three  days),  the  certificates  should  be  written  on  these  printed  forms. 

The  form  for  pauper  lunatics  is  very  similar,  there  being  forms  and 
spaces  for  the  magistrate's  order,  etc. 

N.B. — Remember — 

(1)  To  state  your  medical  qualification,  that  is,  your  diploma[s],  and 
whence  obtained. 
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(2)  Put  the  address  of  the  patient  as  well  as  your  own.  Mr.  Justice 
Coleridge  pronounced  the  certificate  of  an  alleged  lunatic  (re  Greenwood) 
which  came  before  him  on  a  habeas  for  the  discharge  of  said  alleged  lunatic, 
informal,  and  therefore  he  set  it  aside  (Feb.  1855)  because  the  late  Serjeant 
Wilkins  took  objection  that  the  number  of  the  house  and  name  of  the 
street  where  the  examination  took  place  were  not  inserted. 

(3)  Comply  with  the  rules  as  to  dates.  In  Hall  v.  Semple  the  certificate 
was  informal,  and  the  commissioners  ordered  him  to  be  discharged,  because 
Hall  was  admitted  into  an  asylum  on  July  31st  by  certificate  dated  on  the 
29th,  hut  the  visit  aud  examination  were  made  on  June  13th,  whereas  the 
act  only  allows  seven  days.  (Queen's  Bench,  Westminster,  Dec.  1862.) 
Hall  recovered  £150  damages  from  one  of  the  medical  men  who  had  cer- 
tified, because  this  physician  had  confided  too  much  in  the  statements  of 
the  wife  and  other  interested  persons.  Hall  was  a  very  bad-tempered 
man,  but  it  was  not  found  that  he  was  really  insane. 

(4)  Remember  that  your  certificate  may  some  day  become  the  subject 
of  legal  investigation.  Even  in  the  case  of  a  penniless  pauper,  some  one 
or  other  may  be  found  to  champion  his  cause.  And  it  is  enough  for  you 
to  act  bond  fide,  and  to  be  right  in  your  motives.  The  certificate  you  give 
should  be  such  as  you  would  not  be  ashamed  to  defend  in  any  court  of 
law. 

Dr.  Millar,  in  his  "  Hints  on  Insanity,"  remarks  that  some  medical  men 
fill  up  certificates  with  vague  and  irrelevant  facts,  such  as — 

(1)  "Obstinate;  has  the  manner  and  appearance  of  an  insane  person; 
complained  of  her  head;  refused  her  food,  and  would  not  go  downstairs: 
melancholy." 

(2)  "His  countenance  is  expressive  of  great  anxiety  aud  restlessness  ; 
his  pulse  exceedingly  feeble — he  appears  to  have  been  bled  ;  he  says  all 
the  public  houses  in  London  belong  to  him  ;  also  that  he  is  going  to  marry 
the  Queen." 

(3)  "  She  is  suspicious  of  her  husband  without  cause  ;  says  he  keeps  bad 
company ;  she  is  most  irritable  and  jealous,  and  takes  stimulating  drinks 
to  a  dangerous  and  exciting  extent." 

(4)  "  His  unreasonable  aud  inconsistent  conversation." 

(5)  "That,  being  a  married  woman,  recently  confined  of  her  first  child, 
she  persists  that  she  is  not  married,*  and  is  under  delusions  that  she  has 
committed  some  great  sin  ;  she  is  melancholy,  seldom  speaking  when  spoken 
to,  and  almost  totally  refusing  her  food,  aud  constantly  attempting  to  beat 
herself,  requiring  to  be  kept  under  restraint." 

(6)  "She  is  very  good-tempered,  but,  day  and  night,  she  talks  almost 
incessantly,  occasionally  sings;  she  says  she  comes  from  Otaheite,  and 
relates  stories  of  those  around  her  doing  absurd  things." 

(1)  "The  patient  has  old  bronchitis,  and  is  very  weak  ;  her  memory  is 
almost  lost;  she  believes  her  mother  is  still  alive,  and  gives  me  messages 
to  persons  long  since  dead ;  at  times  she  is  noisy  and  excitable,  and  is  gen- 
erally very  loquacious." 

But  Dr.  Millar  quotes  worse  still,  from  certificates  which  could  not  be 
received,  and  were  therefore  sent  back  to  be  amended,  because  these  facts 
offer  no  evidence  of  insanity. 

(8)  "  Refuses  to  take  her  medicine,  and  resists  in  every  way ;  closes  her 
teeth,  and  threatens  to  strike  any  one  near  her ;  obliged  to  use  the  strait- 
waistcoat." 

*  It  turned  out,  afterwards,  that  this  woman  was  really  not  married. 
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(9)  "  Violent  in  her  temper  and  very  abusive." 

(10)  "  He  is  very  bad-tempered,  and  imagines  he  is  coming  into  some 
property." 

(11)  "He  has  a  suspicious,  dangerous,  suicidal  eye;  he  evinces,  in  his 
appearance,  cerebral  mischief." 

(12)  "  Moody,  irritable  temperament,  and  of  weak  memory  in  many  par- 
ticulars." 

(13)  "She  has  an  insane  appearance  and  wanders  about,  apparently 
without  object;  she  is  anasarcous." 

(14)  "  General  conduct  for  the  last  three  months;  sleeping  on  the  coffiu 
of  his  wife  three  months  ago;  general  obstinacy  and  delusions  of  various 
kinds;  extreme  excitement  at  times;  this  day  he  appears  much  more 
rational  and  quiet." 

(15)  "Great  excitability  from  religious  delusions." 

(16)  "He  imagines  he  has  no  other  clothes  to -put  on  beside  his 
present  habiliments;  he  imagines  he  is  about  to  come  into  some  property." 

On  the  other  hand,  the  following  are  cited  by  Dr.  Millar,  and  Dr.  Tay- 
lor also,  as  "  good  facts :" 

(17)  "That  she  is  in  a  state  of  restlessness  and  excitement,  and  gener- 
ally incoherent  in  her  conversation  and  conduct.  Thus  stating  her  place 
of  abode  to  be  twenty-five  miles  from  Hertford,  when  it  is  only  two  miles; 
that  her  doctor  resides  in  Fore  Street,  Cripplegate,  and  goes  to  Hertford 
to  see  her  every  day,  when,  in  fact,  he  resides  in  Hertford,  and  only  sees 
her  now  and  then;  that  her  uncle  farms  3000  acres  of  land  in  one  farm, 
besides  several  others,  when,  in  fact,  he  only  farms  150  acres  ;  and  that  all 
her  conduct  is  without  rational  sequence  of  ideas,  passing  rapidly  from  one 
thing  to  another;  that  whilst  I  was  conversing  with  her  she  began  to 
undress  herself,  apparently  without  purpose." 

(18)  "  From  desperate  attempts  at  self-destruction ;  from  groundless 
fears  of  poverty." 

(19)  "She  states  that  she  is  a  lost  person,  and  without  hope  of  for- 
giveness; that  she  will  be  taken  to  prison  and  die  a  miserable  death;  that 
the  devil  whispers  in  her  ear  that  she  has  committed  the  unpardonable 
sin." 

(20)  Of  an  old  man  aged  eighty-three.  "Mental  and  moral  incapacity, 
and  perverted  feeling  and  views  with  regard  to  women  and  female  chil- 
dren ;  personal  habits  uncleanly  and  slothful." 

(21)  "He  states  that  he  is  a  Prince  of  France  ;  that  he  possesses  a 
palace,  and  has  recently  had  two  fortunes  left  him — one  of  £400,000,  the 
other  of  £600,000;  that  he  is  going  to  Liverpool,  a  distance  of  160  miles, 
with  a  horse  and  cart,  that  will  take  him  four  hours  to  go,  and  eight  to 
return." 

(22)  "Violent  excitement,  with  rapid,  incoherent,  and  obscene  speech." 

(23)  "  From  his  being  subject  to  epileptic  attacks,  followed  by  incohe- 
rence, and  occasionally  [by]  uncontrollable  violence." 

(24)  "A  general  restlessness  and  perturbed  manner.  When  asked  to 
sit  down,  he  says,  'I  can't  sit  down  ;'  to  put  out  his  tongue,  'I  can't  put 
out  my  tongue;'  if  he  eats  his  food,  he  replies,  '  he  can't  eat  his  food;  he 
can't  swallow  ;  that  he  has  no  throat;  that  he  never  eats  anything  ;  that 
his  feet  are  broken  and  his  hips  are  broken — that  he  is  altogether  broken.' 
He  lies  in  bed,  and  when  asked  to  get  up,  he  says,  '  I  can't  get  up.'  All 
of  which  sayings  are  delusions  and  not  true.  He  does  get  up  and  he  does 
sit  down ;  and  he  does  eat,  drink,  and  sleep ;  and  his  feet  are  not  broken, 
nor  has  he  received  any  injury  to  his  ribs  or  hips." 
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It  is  greatly  to  be  regretted  that  some  medical  men  have  rendered 
themselves  ridiculous  by  assigning  as  symptoms  of  insanity  such  things  as 
"keeping  a  cockatoo,"  "  revoking  at  whist,"  "a  great  desire  to  excel  as  a 
musician,"  "  inability  to  repeat  the  multiplication-table,"  "  not  knowing 
how  much  money  is  in  his  pocket,"  and  the  like.  No  mere  loss  of 
memory,  no  want  of  bookdearning  or  of  accomplishments  make  a  man 
insane;  and  a  man  or  woman  may  be  very  eccentric  without  being  non 
compos  mentis  in  the  eyes  of  the  law.  Mere  bad  temper,  again,  is  not 
insanity  in  a  legal  sense.  In  Hall  v.  Semple  it  was  proved  that  the  quar- 
relsome husband  of  au  equally  quarrelsome  wife  had  been  confined  as  a 
lunatic  at  the  instigation  of  the  wife,  and  that  for  some  years  she  had  been 
unsuccessfully  endeavoring  to  obtain  certificates  of  his  insanity  from  medi- 
cal men,  who  had  very  properly  refused  to  sign  them.  In  this  case  the 
judge  remarked,  "A  man  might  detest  and  hate  his  wife  very  much,  and 
be  guilty  of  brutal  conduct  towards  her,  and  yet  not  be  insane."  And 
again,  "A  delusion,  of  course,  does  not  mean  a  mere  mistake  of  fact. 
Hundreds  of  people  may  have  notions  that  their  friends  have  injured  them, 
or  their  wives  deceived  them,  not  founded  on  fact;  and  yet  these  are  not 
delusions,  as  we  now  use  the  word.  By  delusions,  we  understand  ideas 
fixed  in  the  mind,  without  anything  to  lead  any  rational  being  to  entertain 
them.  These  delusions  often  accompany  insanity,  and  so  are  taken  to  be 
indicia  of  insanity;  and  in  this  case,  no  doubt,  it  is  extremely  important, 
when  so  much  stress  is  laid  on  delusions,  to  make  up  our  minds  first 
whether  they  had  any  real  foundation  in  fact.  Now,  I  should  very  much 
doubt  the  case  of  the  defendant  if  it  rested  on  his  examination  of  the 
plaintiff  alone.  It  was  a  very  short  one,  and  he  himself  said  it  led  to  no 
certain  conclusions;  and  what  took  place  at  it  is  doubtful,  as  the  plaintiff 
and  defendant  gave  contradictory  evidence  about  it.  It  is  agreed  that  he 
was  not  there  above  ten  minutes.  You  will  consider  what  took  place  on 
this  occasion ;  but  what  strikes  me  is,  that  at  the  end  of  it,  the  defendant 
states  he  was  not  satisfied  and  had  not  made  up  his  mind.  It  would  be 
culpable  negligence  on  his  part  if  he  did  not  make  due  inquiries." 

In  reference  to  the  important  question  of  medical  responsibility,  the 
following  observations  were  made  by  the  same  judge:  "The  true  ground 
of  complaint  is  the  negligence  of  the  defendant,  and  the  want  of  due  care 
in  the  discharge  of  the  duty  thrown  upon  him  ;  and  I  think  that  if  a 
person  assumes  the  duty  of  a  medical  man  under  this  statute,  and  signs  a 
certificate  of  insanity,  which  is  untrue,  without  making  the  proper  exam- 
ination or  inquiries  which  the  circumstances  of  the  case  would  require 
from  a  medical  man  using  proper  care  and  skill  in  such  a  matter ;  if  he 
states  that  which  is  untrue,  and  damage  ensues  to  the  party  thereby,  he  is 
liable  to  an  action  ;  and  it  is  to  that  I  desire  to  draw  your  particular  atten- 
tion. In  point  of  law,  if  a  medical  man  assumes  under  this  statute  the 
duty  of  signing  such  a  certificate,  without  making,  and  by  reason  of  not 
making  a  due  and  proper  examination,  and  such  inquiries  as  are  necessary, 
and  which  a  medical  man  under  such  circumstances  ought  to  make,  and  is 
called  on  to  make,  not  in  the  exercise  of  the  extremest  possible  care,  but 
in  the  exercise  of  ordinary  care,  so  that  he  is  guilty  of  culpable  negligence, 
and  damage  ensues,  then  an  action  will  lie,  although  there  has  been  no 
spiteful  or  improper  motive,  and  although  the  certificate  is  not  false  to  his 
knowledge." 
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On  Feigned  Insanity,  and  on  Some  Difficulties  in  the  Diagnosis  of  Unsound- 
ness of  Mind. 

We  have  before  remarked  that  insanity  is  often  feigned,  in  order  to 
escape  punishment.  Occasionally  (as  in  the  case  of  David  amongst  the 
Philistines)  it  may  be  assumed  for  political  purposes.  Mania,  melancholia, 
monomania,  and  some  kinds  of  dementia,  are  the  forms  most  likely  to  be 
assumed.  Epileptic  fits  are  also  often  simulated.  Impostors,  for  the  most 
part,  overdo  their  part.  They  make  too  absurd  replies ;  and  they  often 
mingle  together  the  features  characteristic  of  different  forms  and  different 
stages  of  insanity.  Either  they  refuse  to  answer  all  questions,  or  they 
answer  too  much  at  random,  and  wildly.  Thus  it  would  rouse  suspicions 
for  a  supposed  lunatic  to  reply  to  the  question  of  "  What  is  your  name?" 
bv  the  answer,  "  Twenty-two  miles  ;  "  or,  if  asked  how  many  children  she 
had,  to  answer,  "  Twenty  thousand." 

Real  lunatics  may  ramble  from  one  thing  to  another,  mix  up  dates,  and 
jumble  the  false  together  with  the  real,  but  they  seldom  interchange  num- 
bers with  names,  or  colors  with  the  value  of  money.  Those  who  feign 
insanitv  may  often  be  detected  by  watching  them  when  they  think  they 
are  alone,  and  by  putting  them  off  their  guard.  We  have  before  objected 
to  the  employment  of  violent  measures,  as  often  useless,  almost  always  un- 
necessary, and  unsuited  to  the  use  of  educated  gentlemen,  who  are  mem- 
bers of  a  humane  profession.  The  methods  which  are  useful  in  private 
practice  for  the  discovery  of  mental  disease  are  to  be  used  in  criminal  cases. 
The  illustrative  cases  will  show  how  difficult  it  sometimes  is  when  insanity 
really  exists  to  discover  the  particular  delusions  which  monomaniacs 
cherish.  Two  examples,  often  quoted  before,  are  so  apposite,  that  we 
think  they  will  bear  to  be  cited  again.  The  late  Lord  Erskine  was  en- 
gaged on  a  case,  in  which  the  lunatic  had  indicted  a  most  affectionate 
brother,  together  with  the  keeper  of  the  madhouse,  for  false  imprisonment. 
He  was  placed  in  the  witness-box  ;  and  the  learned  lord,  not  instructed  in 
the  delusion  of  the  monomaniac,'  consumed  the  whole  day  in  fruitless 
attempts  to  expose  the  hallucination.  At  length,  Dr.  Sims  came  into  court, 
and  suggested  to  the  learned  counsel  that  the  patient  believed  himself  to 
be  the  Lord  and  Saviour  of  mankind.  Lord  Erskine  then  directly  ad- 
dressed him  in  that  character,  lamenting  the  indecency  of  his  ignorant 
examination.  The  patient  at  once  expressed  his  forgiveness,  and  with  the 
utmost  gravity  and  emphasis,  in  the  face  of  the  whole  court,  said,  "  I  am 
the  Christ ! " 

In  a  similar  case,  tried  before  Lord  Mansfield,  the  patient  evaded  the 
questions  of  the  court  the  whole  day,  till  his  physician  arriving,  asked  him 
what  had  become  of  the  princess  with  whom  he  corresponded  in  cherry- 
juice  ?  Instantly  the  man  forgot  himself,  and  said  it  was  true  he  had  been 
confined  in  a  castle,  where,  for  want  of  pen  and  ink,  he  had  written  his 
letters  in  cherry-juice,  and  thrown  them  into  the  stream  below,  and  that 
the  princess  had  received  them  in  a  boat.  Such  answers,  of  course,  imme- 
diately terminated  these  cases. 

If  it  be  thus  difficult  to  determine  the  existence  of  insanity  when  it 
really  exists,  it  is  almost  obvious  that  it  is  likely  to  be  still  more  difficult 
to  detect  feigned  insanity,  except  by  continuous  observations.  But  rather 
than  condemn  the  innocent,  or  allow  the  guilty  to  go  unpunished,  you 
should,  if  necessary,  ask  for  extension  of  time,  when  your  opinion  is  re- 
quested in  a  difficult  case.  Far  better  that  a  trial  should  be  postponed  for 
a  few  weeks,  or  even  for  a  few  months,  than  that  you  should  commit  an 
injustice,  or  give  a  hasty  opinion,  which  you  may  afterwards  bitterly  re- 


770 


TRUE    AND    FEIGNED    INSANITY. 


gret.  The  works  of  Laurent  and  Tardieu,  previously  quoted,  with  the 
systematic  treatises  of  Esquirol,  Bucknill,  and  Tuke,  Conolly,  Win'slow, 
Blandford,  Combe,  Brierre  de  Boismont,  Delasiauve,  Griesinger,  and  others, 
quoted  in  the  "  Bibliography,"  will  all  afford  you  valuable  assistance  in 
this  direction.     The  following  table  may  give  you  some  useful  hints: 


True  insanity. 

Feigned  insanity. 

1.  Almost  hereditary. 

2.  Usually    preceded    by    well-uiarked    pre- 

monitory symptoms, 
or 

3.  If  sudden,  lias  an  adequate  or  sufficient 

cause,  sucli   as  accident,  sudden   loss  of 
fortune,  bodily  disease,  losses  of  blood, 
etc. 

4.  Usually  adheres  to  certain  types  (as  de- 

scribed, pp.  740  to  756).* 

5.  The  real  lunatic  is  often  ignorant  of  his 

condition,  and   imagines   himself  sane, 
or  apologizes  for  his   condition   when 
conscious  of  it. 

6.  The    criminal    lunatic    seldom     seeks    to 

escape.   He  is  usually  somewhat  sobered 
by  the  crime — if  he  be  conscious   of  it 
he  often  affirms  that  he  was  impelled  to 
it,  that  he  could  not  help  it,  etc. 

7.  Whin  deaf  and  dumb  this  is  usually  con- 

genital or  acquired  before  the  crime. 

8.  True  lunatics  generally  change  their  be- 

havior but    little  in    the    presence    of 
medical  men  or  of  other  spectators. 

9.  They  are  generally  indifferent  to  danger, 

or  to  the  consequences  of  their  actions. 

10.  Almost  every  form  of   insanity   has   its 

characteristic  facial  eoepresxion,  gait,  and 
accompanying  complications  'paralysis, 
convulsions,  constipation,  incontinence, 
etc.,  etc.). 

1.  Evidence  of  hereditary  transmission  want- 

ing or  weak. 

2.  Comes  on  suddenly  without   warning — or 

with  very  slight  "premonitory  symptoms. 

3.  Has  no  sufficient  determining  cause,  un- 

less  the  fear  of  punishment   be  so   re- 
garded. 

4.  The  symptoms  are  incongruous — not  typi- 

cal— symptoms    of    acute    mania    being 
mixed  with  idiocy,  for  example. 

5.  The  impostor  nearly  always  strives  hard  to 

convince  you  of  his  insanity,  and  seems 
to  glory  in  it. 

6.  The  impostor  who  has  committed  a  crime 

tries  to  escape — when  caught,  he  tries  to 
seem  more  mad  than  before,  and  gener- 
ally denies  the  crime,  or  justifies  it  by 
logical  reasons  as  self-defence. 

7.  Deaf-dumbness  and  loss  of  sight,  etc.,  are 

said  to  come  on  suddenly  after  the  crime. 

8.  Impostors    generally     overact    their   part, 

and   seem   mnre  mad   when   they   think 
they  are  watched. 

9.  The  impostor  is  generally  careful   not   to 

hurt   himself,  and  is  keenly  alive  to  the 
danger  of  imprudent  admissions. 

10.  Except  the  impostor  be  a  tine  actor  who 

has  carefully  studied  his  part  from  the 
lite  (i.e.,  from  real  cases),  this  expression, 
gait,  etc.,  will   be  wanting — so  will  the 
complications. 

No  doubt  this  table  might  be  extended  considerably,  but  we  fear  not 
profitably.  A  very  slight  experience  of  true  insanity  will  soon  convince 
you  that  no  very  hard  and  fast  lines  can  be  laid  down  on  these  subjects. 
Whilst  deprecating  violent  means,  we  must  own  that  the  use  of  threats, 
the  exhibition  of  surgical  instruments,  and  the  electric  shock  from  some 
form  of  battery,  have  often  proved  useful  in  unmasking  those  who  pre- 
tended to  be  deaf  and  dumb. 


On  the  Responsibility  of  Criminals  in  a  Medico-Legal  Sense,  especially  as 
regards  Insanity  and  Allied  Conditions. 

Deaf  nudes  were  formerly  classed  with  idiots,  and  therefore  presumed 
not  to  be  responsible  for  their  actions,  nor  admissible  as  witnesses  for  or 
against  others.  This  is  very  properly  no  longer  the  case.  We  know  that 
many  deaf  mutes  (the  majority  of  whom  are  born  so)  are  possessed  of 
very  fair  intelligence  ;  and  they  can,  therefore,  when  able  to  converse  by 
signs,  the  "Manual  Alphabet,"  and  the  like,  be  admitted  as  witnesses 
(unless  blind  also),  and  are  held  to  be  responsible,  unless  they  are  shown 
to  be  imbecile  or  otherwise  of  unsound  mind.  In  Regina  v.  Goodman 
(Stafford  Summer  Assizes,  1841)   a  deaf  mute  was  sentenced  to  imprison- 

*  You  must  not,  however,  expect  all  cases  of  true  insanity  to  conform  strictly  to 
rule  or  to  the  description  of  nosologists.  Nature  is  not  to  be  thus  cramped.  Nor 
will  any  given  case  be  likely  to  exhibit  all  the  features  of  its  type. 
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ment  for  theft;  in  Reginav.  Brook  (Bucks  Summer  Assizes,  1842)  the 
deaf  and  dumb  prisoner  was  charged  with  feloniously  cutting  and  stabbing. 
The  proceedings  were  reported  to  him  in  writing.  Baron  Alderson 
sentenced  him  to  a  year's  imprisonment.  In  Regina  v.  Jackson  (Bedford 
Summer  Assizes,  1844)  Baron  Alderson  held  that  before  the  evidence  of 
a  deaf  and  dumb  witness  could  be  received,  the  court  must  be  satisfied 
that  he  understands  the  obligation  of  an  oath.  But  this  is  clearly  treating 
him  as  sane.  Dr.  Taylor  reports  (probably  from  Archbold)  one  case,  in 
which  a  deaf  and  dumb  woman  was  charged  with  cutting  off  the  head  of  her 
child.  She  pleaded  not  guilty  by  signs,  but  she  could  not  be  made  to  under- 
stand the  rest  of  the  proceedings.  She  was  therefore  discharged,  and  after- 
wards confined  as  a  criminal  lunatic. 

The  deaf  and  dumb  can,  therefore,  legally  contract  marriage,  when  it 
can  be  shown  that  they  understand  the  meaning  of  the  contract. 

In  Harrod  v.  Harrod  (Vice-Chancellor's  Court,  June,  1854)  it  was 
attempted  to  prove  that  the  plaintiff  was  illegitimate,  on  the  ground  that 
his  mother,  who  was  a  deaf  mute,  and  of  more  than  ordinarily  dull  intel- 
lect, was  an  imbecile,  and  therefore  unable  to  contract  marriage.  Sir  \V. 
P.  Wood  said  there  was  an  important  difference  between  "  unsoundness  of 
mind,"  and  "dulness  of  intellect."  The  presumption  in  such  cases  is 
always  in  favor  of  sanity  ;  and  the  fact  of  a  person  being  deaf  and  dumb 
did  not  raise  a  presumption  the  other  way. 

Mere  paralysis,  or  the  existence  of  neuroses,  such  as  epilepsy,  hysteria, 
and  the  like,  are  also  not  to  be  assumed  as  in  themselves  evidences  of  in- 
sanity. It  is  true  that  repeated  epileptic  attacks  blunt  the  intellectual 
powers;  but  this  is  not  to  be  assumed.  It  will  usually  be  sufficiently 
evident.  We  have  before  said  that  drunkenness,  per  se,  does  not  affect 
legal  responsibility  for  crime.  It  is  also  necessary  to  insist  strongly  that 
paralysis,  per  se,  is  not  insanity,  because  one  form  of  hemiplegia  (generally 
that  in  which  the  right  arm  and  leg,  etc.,  are  paralyzed)  is  very  often 
associated  with  aphasia,  or  inability  to  formulate  the  thoughts  in  articulate 
and  intelligent  speech.  The  patient  then  becomes  in  many  instances  either 
just  like  a  mute,  being  unable  to  speak  at  all,  or,  like  a  foreigner,  only 
able  to  say  a  few  words,  "  yes,"  "  no,"  and  a  few  more,  in  his  own  or  any 
other  language.  That  this  does  not  necessarily  exclude  intelligence  is 
shown  by  the  fact  that  many  aphasics  can  write  down  what  they  mean, 
and  make  themselves  intelligible  by  signs.  In  Moberly  v.  Mitchell  (Probate 
Court,  December,  1875)  this  subject  was  discussed.  Sir  Wm.  Jeuner  and 
Dr.  F.  Braine  were  examined  on  this  point.  The  latter  stated  (correctly) 
that  "Anybody  suffering  from  aphasia  might  call  a  thing  by  the  wrong 
name  ;  and  supposing  he  required  a  book,  might  ask  for  a  teapot.  At  the 
time  he  knew  he  was  making  a  mistake,  and  this  would  make  him  irri- 
table." The  case  ultimately  turned  on  other  issues.  Of  course,  the  intellect 
often  is  impaired  in  these  cases  of  paralysis  with  aphasia ;  bid  this  is  not  to  be 
assumed  without  other  evidence. 

Professor  Jaccoud  ("  Clinical  Lectures  at  the  Lariboisiere  Hospital," 
Paris;  "Medical  Times  and  Gazette,"  September  30,  1876)  distinguishes 
five  kinds  of  aphasia,  which  may  be  classed  under  three  principal  head- 
ings, namely : 


II. 


I.  Disorder  of  formation  or)  1.  Hebetude. 

verbal  ideation.  j  2.  Verbal  amnesia. 

Disorder     of     voluntary  )  0    T  ,     . 

,  ■    •  r  o.  .Logoplegia. 

transmission.  j  &>  r    t> 

III.  Disorder     of     expression^  4.  Glosso-ataxy. 

or  articulation.  j  5.  Glossoplegia. 
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Only  hebetude,  or  extreme  degrees  of  the  other  forms,  combined  with 
inability  to  write  intelligently,  or  to  convey  the  requisite  ideas  by  other 
modes  (such  as  signs),  would  necessarily  invalidate  the  sufferer  from 
making  a  will  which  would  be  good  in  law.  The  safest  rule,  however, 
is  to  disregard  the  paralytic  condition,  per  se,  and  to  test  the  intelli- 
gence in  other  ways,  noting  the  general  conduct  and  behavior,  and  the 
effect  of  speaking  to  and  reading  to  the  patient. 

Acts  committed  in  the  delirium  of  disease  or  accident,  if  criminal,  would 
fall  into  the  same  category  as  the  acts  of  lunatics.  In  the  case  of  suicide, 
this  is  generally  met  by  the  verdict  of  temporary  insanity  in  the  coroner's 
court.  Suicide,  although  a  criminal  act,  is  not  held  to  be  a  legal  proof  of 
insanity. 

We  are  now  coming  to  one  of  the  most  difficult  parts  of  our  subject. 
We  cannot  conceal  our  conviction  that  legal  opinion  and  practice,  as  re- 
gards the  responsibility  of  criminals  for  their  acts,  are  not  in  accord  with 
the  teachings  of  medical  science.  Nor  can  we  deny  that  medical  wit- 
nesses themselves  are  greatly  to  blame  for  this  discrepancy.  Instead  of  a 
clear  statement  of  the  facts  of  the  case,  and  a  clear  expression  of  scientific 
opinion,  they  have  often  jumbled  together  facts  and  opinions,  and  treated 
the  courts  to  exhibitions  of  metaphysical  subtleties,  equally  foreign  to  law 
and  common  sense,  or  to  still  more  painful  exhibitions  of  their  own  ignor- 
ance. The  plea  of  insanity,  too,  has  very  often  been  raised  on  the  most 
trivial  grounds  by  counsel,  in  order  to  appeal  to  the  sympathies  of  jury- 
men, some  of  whom  may  have  insane  friends  and  relatives.  We  would  not 
blame  an  advocate  for  doing  his  best  to  screen  the  criminal  for  whom  he 
pleads.  We  do,  however,  blame  the  members  of  our  own  profession  for 
appearing  as  partisans,  whether  in  civil  or  criminal  cases;  and  we  wish 
you  to  clearly  understand  that  you  are  not  justified,  as  scientific  or  skilled 
witnesses,  in  pronouncing  any  man  insane  in  a  criminal  case,  unless  you 
could  equally  assert  his  insanity  were  the  issues  of  the  trial  entirely  in- 
different to  him.  The  evidence  for  the  insanity  of  a  criminal  (apart  from 
those  rare  cases  in  which  crime  itself,  or  the  manner  of  its  execution, 
afford  almost  conclusive  evidence  of  insanity)  should  be  similar,  if  not  iden- 
tical, in  character  with  that  required  for  rendering  certificates  of  insanity  valid 
in  non-criminal  cases.  In  other  words,  as  medical  witnesses,  dismiss  from 
your  minds  entirely  the  nature  of  the  penalties  to  which  the  prisoner  is 
liable,  except  so  far  as  they  may  make  you  anxious,  in  the  interests  of  jus- 
tice to  the  supposed  criminal,  not  to  overlook  any  discoverable  proofs  of 
his  irresponsibility. 

Before  commenting  further  on  the  subject,  wTe  will  take  the  interpreta- 
tion of  the  law  as  it  stands  by  our  judges. 

Mr.  Justice  Brett  (trial  of  George  Blomfield  for  murder  of  James  Catt 
in  dockyard  at  Chatham  (Midsummer  Assizes,  1875)  ;  vide  "  Lancet,"  July 
31,  1875)  said:  "The  man  may  be  mad.  I  assume  that  he  is  so  in  the 
medical  sense  of  the  term  ;  but  the  question  here  is,  whether  he  is  so  mad 
as  to  be  absolved  from  the  consequences  of  what  he  has  done  ?  He  is  not 
so  absolved,  though  he  is  mad,  if  he  be  not  so  mad  as  not  to  know  what 
he  was  doing,  or  not  to  know  that  he  was  doing  wrong."  In  the  trial  of 
Hadfield,  in  1800,  for  shooting  at  King  George  III,  in  Drury  Lane 
Theatre,  Lord  Kenyon,  with  the  concurrence  of  the  rest  of  the  judges  of 
King's  Bench,  interrupted  the  defence,  and  said,  that  "  with  regard  to 
the  law,  as  it  has  been  laid  down,  there  could  be  no  doubt  whatever.  If 
a  man  be  in  a  deranged  state  of  mind  at  the  time  of  committing  an  act, 
he  is  not  criminally  answerable;  the  material  part  of  the  case  is,  whether 
at  the  very  time  his  mind  was  sane."  (Here  the  distinction  between  right 
and  wrong  is,  we  think,  very  properly,  lost  sight  of.)     Lord  Kenyon  held 
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that,  as  (it  had  beeu  proved  that)  the  prisoner  was  deranged  immediately 
before  the  offence  was  committed,  it  was  improbable  that  he  had  recovered 
his  senses  in  the  interim  ;  and  although,  were  they  to  run  into  nicety,  proof 
might  be  demanded  of  his  insanity  at  the  precise  moment  when  the  crime  ivas 
committed,  yet  there  being  no  reason  for  believing  him  to  have  been  at 
that  period  a  rational  and  accountable  being,  he  ought  to  be  acquitted  ; 
and  the  jury  according]}'  acquitted  him.  ("Collinsou  on  Lunacy,"  vol.  i, 
p.  458,  quoted  by  Beck.)  In  the  case  of  Belliugham,  tried  at  the  Old 
Bailey,  for  the  murder  of  Mr.  Perceval,  May  1.5,  1812,  Chief  Justice 
Manstield  is  reported  to  have  told  the  jury  that  they  must  be  satisfied,  in 
order  to  acquit,  that  the  prisoner  was  incapable  of  judging  between  right 
and  wrong,  and  that  at  the  time  of  committing  the  atrocious  act  with 
which  he  stood  charged,  he  did  not  consider  that  murder  was  a  crime 
against  the  laws  of  God  and  Nature.  Two  months  after  (trial  of  Bowler 
for  shooting  Mr.  Burrows)  Mr.  Justice  Le  Blanc  left  it  to  the  jury  to  de- 
termine whether  the  prisoner,  when  he  committed  the  offence,  was  capable 
of  distinguishing  between  right  and  wrong,  or  whether  he  was  under  any 
illusion  iu  respect  to  the  person  he  shot,  which  rendered  his  mind  at  the 
time  insensible  to  the  nature  of  the  act  he  was  about  to  commit,  since  in  that 
case  he  would  not  be  legally  responsible  for  his  conduct.  Lord  Lyndhurst 
(in  Rex  v.  Offord,  Bury  Assizes,  1831,  where  the  prisoner  was  tried  for 
murder,  by  shooting  with  a  gun)  told  the  jury  that  they  must  be  satisfied 
before  they  could  acquit  the  prisoner,  on  the  ground  of  insanity,  that  he 
did  not  know  when  he  committed  the  act  what  the  effect  of  it,  if  fatal, 
would  be.  With  reference  to  the  crime  of  murder,  the  question  was,  "  Did 
he  know  that  he  was  committing  an  offence  against  the  laws  of  God  and 
Nature?"  Lord  Erskiue,  in  his  speech,  on  the  trial  of  Hadfield,  said  that 
to  absolve  from  criminal  responsibility,  there  must  first  be  delusion,  and 
secondly,  the  delusion  and  the  act  must  be  connected.  In  the  recent  case  of 
McNaughten,  who  shot  Mr.  Drummond  in  mistake  for  another  person, 
under  the  influence  of  the  monomania  of  persecution  (January  7,  1843), 
and  was  tried  in  the  Midsummer  Assizes,  1843,  Chief  Justice  Tindall,  in 
his  charge,  strongly  and  clearly  laid  down  the  distinction  of  right  and 
wrong.  Fifteen  judges  returned  answers  to  queries  submitted  to  them  by 
the  House  of  Lords  in  consequence  of  MdSTaughten's  trial ;  and  the  bench, 
with  the  exception  of  Mr.  Justice  Maule,  were  unanimous  in  affirming 

"  (1)  That  notwithstanding  the  party  committed  a  wrong  act  ivhile  laboring 
under  the  idea  that  he  ivas  redressing  a  supposed  grievance  or  injury,  or  un- 
der the  impression  of  obtaining  some  public  or  private  benefit,  he  ivas  liable  to 
punishment. 

"  (2)  The  jury  ought  in  all  cases  to  be  told  that  every  man  should  be  con- 
sidered of  sane  mind,  until  the  contrary  was  clearly  proved  in  evidence* 

"  That  before  a  plea  of  insanity  should  be  allowed,  undoubted  evidence 
ought  to  be  adduced,  that  the  accused  was  of  diseased  mind,  and  that  at  the 
time  he  committed  the  act  he  was  not  conscious  of  right  and  wrong.  This 
opinion  related  to  every  case  in  which  a  party  was  charged  with  an  illegal 
act,  and  a  plea  of  insanity  was  set  up.  Every  person  was  supiposed  to 
knoiu  what  the  law  was,  and  therefore  nothing  could  justify  a  ivrong  act, 
except  it  was  clearly  proved  that  the  party  did  not  know  right  from  wrong.  If 
that  was  not  satisfactorily  proved,  the  accused  was  liable  to  punishment; 
and  it  was  the  duty  of  the  judge  so  to  tell  the  jury  when  summing  up  the 
evidence,   accompanied   by  those   remarks   and  observations  which    the 

*  This  seems  founded  in  natural  equity. 
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nature  and  peculiarities  of  each  case  might  suggest  and  require."  In 
answer  to  Question  III,  "In  what  terms  ought  the  question  to  be  left  to 
the  jury  as  to  the  prisoner's  state  of  mind  at  the  time  when  the  act  was 
committed?"  they  gave  no  answer.  In  reply  to  Question  IV,  "  Whether 
delusions  excused  offences?"  their  answer  was,  "  If  the  delusion  were  only 
partial,  the  parti/  accused  was  equally  liable  with  a  person  of  sane  mind.  If 
the  accused  killed  another  in  self-defence,  he  would  be  entitled  to  an  acquittal ; 
but  if  the  crime  were  committed  for  a,  supposed  injury,  he  ivoidd  then  be  liable 
to  the  punishment  awarded  by  the  laws  to  his  crime."  The  judges  were  fur- 
ther questioned  as  to  the  propriety  of  examining  experts  (who  never  saw 
the  prisoner  previous  to  his  trial),  and  asking  them  as  to  their  opinion  on 
the  state  of  the  prisoner's  mind — and  here  the  opinions  were  not  quite 
unanimous — but  most  thought  that  interrogatories  could  only  be  put  after 
the  facts  were  proved.  Mr.  Justice  Maule  dissented  from  this  view.  (These 
questions  and  answers,  in  extenso,  are  contained  in  Dr.  Guy's  "  Principles 
of  Forensic  Medicine,"  p.  207,  note.) 

If  we  analyze  these  opinions  they  come  to  this,  that  the  majority  of  our 
judges  consider  a  man  with  a  fractional  intelligence  is  to  be  treated  pre- 
cisely (as  regards  the  acts  committed  by  him)  as  if  his  intellectual  powers 
were  in  their  integrity,  or,  to  put  the  matter  in  a  more  familiar  form,  that 
a  lunatic,  who  may  have  less  than  half  his  intellectual  powers  in  a  healthy 
state,  is  to  be  punished  for  the  acts  he  commits  precisely  as  if  he  had  the 
use  of  the  whole  of  his  brain,  unless  the  witnesses,  and  especially  the 
medical  witnesses,  are  prepared  to  state  that  at  a  particular  moment  he 
did  not  know  right  from  wrong.  In  the  case  of  George  Victor  Townley, 
Derby  Wiuter  Assizes,  1863,  arraigned  for  the  murder,  by  stabbing,  of 
Miss  Goodwin,  a  young  lady  to  whom  he  was  to  have  been  married,  Baron 
Martin  said,  commenting  on  the  medical  evidence  (which  was  somewhat 
weak  in  regard  to  actual  delusions  on  the  part  of  the  prisoner,  although 
evidence  of  insanity  in  his  grandmother's  family  was  adduced),  "I  shall 
tell  the  jury  that  although  there  might  have  been  disease  of  the  mind  to 
some  extent,  yet  if  the  prisoner  knew  that  the  act  he  was  committing  would 
probably  cause  death,  and  that  the  doing  of  it  would  subject  him  to  legal 
punishment,  there  was  criminal  responsibility."  Counsel  for  the  prisoner. ,-— 
"  Many  men  have  been  acquitted  with  approval  who  must  have  been 
convicted  under  such  a  direction."  Baron  Martin. — "I  have  drawn  that 
up  from  a  summing  up  of  Justice  Le  Blanc,  which  has  been  much  approved 
of,  and  from  a  decision  of  Lord  Denman,  and  another  of  Lord  Lyudhurst, 
and  I  believe  it  to  be  a  correct  statement  of  the  law.  I  have  put  aside 
from  my  consideration  the  ruling  of  the  judge  who  tried  Bellingham,  because 
that  has  been  objected  to."  The  jury  returned  a  verdict  of  wilful  murder. 
And  as  regards  this  particular  case  we  think  not  unjustly.  The  prisoner 
was  subsequently  examined  by  Commissioners  in  Lunacy,  and  by  various 
medical  men,  respited,  sent  to  Bethlehem  Hospital,  afterwards  sentenced 
to  penal  servitude  for  life,  removed  to  a  convict  prison,  where  he  subse- 
quently committed  suicide.  Dr.  Taylor  (loc.  cit.,  583-589)  gives  this  case 
in  considerable  detail,  and  Baron  Martin's  charge  almost  in  extenso  as 
relates  to  this  point,  with  a  number  of  references,  of  which  the  most  im- 
portant are  Meg.  v.  Johnstone  ("Med.  Gaz.,"  vol.  37,  p.  421),  Beg.  v. 
Overston  ("Journal  of  Physiological  Med.,"  1848,  p.  193),  Beg.  v.  Brough 
(Guildford  Summer  Assizes,  1854),  ("Jour.  Psych.  Med.,"  1854,  p.  609), 
Beg.  v.  Clarke  (Norfolk  Lent  Assizes,  1851),  Beg.  v.  Monkhouse  (C.  C. 
Court,  Dec.  1849),  Beg.  v.  Arnold  (Aylesbury  Lent  Assizes,  1850),  Beg. 
v.  Butters  (Shrewsbury  Summer  Assizes,  1853),  and  the  following  works: 
"Mayo's  Clinical  Facts,"  1847,  p.  193  ;  "Crooniau  Lectures,"  "Med.  Times 
and  Gazette,"   1853;    "Lettsomian   Lectm-es  by  Dr.  Forbes  Winslow," 
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"Lancet,"  June,  1853,  "Med.  Gazette"  (vol.  37,  p.  421).  Other  papers 
in  "Journal  of  Psychological  Medicine;"  Mr.  F.  Stephen  ("Judicial 
Papers,"  vol.  1,  p.  67),  and  "Criminal  Law  of  England,  1853,"  by  the 
same  ;  Bucknill  on  "  Unsoundness  of  Mind  in  Relation  to  Criminal  Acts," 
1854;  an  essay  by  Mr.  Kuaggs  of  same  date  on  "Unsoundness  of  Mind 
in  reference  to  Responsibility."  See  also  the  references  given  by  us  under 
Epileptic  Mania,  p.  748.  Dr.  Taylor  justly  remarks  that  the  phrases 
"right  and  wrong,"  as  laid  down  by  some  judges,  are  objectionable,  since 
thev  assume  that  what  is  legal  is  right,  and  vice  versa;  and  that  the  worst 
feature  of  our  law  is  its  uncertainty.  It  also,  as  he  says,  completely  iguores 
that  uncontrollable  impulse  to  kill  which  is  the  very  essence  of  autophonic 
or  homicidal  mania. 

Whilst  thus  thinking  the  present  state  of  the  law  unsound  in  a  scientific 
point  of  view,  we  are  fully  alive  to  the  fact  that  this  proceeds  partly  from 
the  defective  state  of  medical  science  on  many  of  these  questions — partly 
from  the  inherent  difficulties  of  the  subject — and  from  the  tendency  of 
counsel  and  of  medical  witnesses  to  raise  the  defence  of  insanity  in  the  case  of 
almost  every  criminal  whose  means  will  permit  him  to  pay  for  the  opinions 
of  experts.  The  question  has  been  very  fully  and  fairly  discussed  by  Dr. 
Guy  in  his  "Forensic  Medicine,"  pp.  195  to  223. 

The  following  statements  and  conclusions  of  Dr.  Guy  deserve  quotation. 
We  have  inserted  some  qualifying  remarks  in  brackets  so, — [  ] : 

1.  In  mania  consciousness,  memory,  and  reason  may  remain  intact,  even 
in  the  midst  of  most  violent  jxiroxysms. 

2.  In  insanity  the  senses  are  deceived  and  confounded  (see  remarks  on 
this  at  page  760). 

3.  The  persons  with  whom  the  madman  associates  derive  their  character 
[in  his  eyes]  from  his  delusion. 

4.  Real  impressions  on  the  organs  of  sense  become,  as  in  dreams,  the 
materials  of  imaginary  scenes. 

5.  The  strange  antics  of  the  madman  are  the  effects  of  his  delusion. 

6.  The  acts  of  the  madman,  the  result  of  his  delusions,  are  [often]  such 
as  no  sane  man  would  believe  fitted  to  compass  the  object  in  view. 

7.  The  violeuce  of  the  madman  is  often  the  effect  not  of  mere  passion 
but  of  his  delusions. 

8.  The  maniac,  if  of  a  reserved  disposition,  or  when  impelled  by  a  strong 
motive,  can  [and  often  does]  conceal  his  delusion  (see  remarks  at  page 
769). 

9.  The  acts  of  the  maniac  often  evince  the  same  forethought  and  prep- 
aration as  those  of  the  insane  (see  case  at  p.  201  of  Dr.  Guy's  work). 

10.  The  maniac,  in  spite  of  his  proverbial  cunning,  is  easily  imposed  upon. 
[Our  literature,  even  in  novels  and  serials,  is  full  of  instances  of  preser- 
vation of  life  by  ready  wit  in  the  sane,  and  of  presence  of  mind  acting  as 
a  defence  against  lunatics.] 

11.  Maniacs  in  confinement  [and  otherwise]  are  often  conscious  of  their 
[mental]  state,  and  know  the  legal  relations  in  which  it  ])laces  them.  Dr. 
Guy  quotes  the  following:  When  Martin  set  fire  to  York  Minster  the 
inmates  of  a  neighboring  asylum  eagerly  discussed  how  and  whether  he 
would  be  punished.  One,  who  seemed  as  mad  as  the  rest,  said,  "They 
cannot  hang  him,  because  he  is  mad — he  is  one  of  ourselves  !" 

Dr.  Guy  also  insists,  very  properly,  that  a  great  number  of  lunatics 
know  that  the  acts  they  do  are  wrong,  only  they  cannot  help  doing  them. 
He  therefore  submits  (p.  214)  that  all  legal  and  moral  tests  in  the  case  of 
lunatics  who  are  subject  to  delusions,  completely  fail,  and  that  our  law 
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ought  to  be  assimilated  to  that  of  France — "  II  n'y  a  ni  crime  ni  delit  lors- 
que  le  preveuu  etait  en  etat  de  demence  au  temps  de  Taction."  In  this  we 
most  thoroughly  agree. 

Summary. 

In  all  cases  of  crime  committed  by  supposed  lunatics,  be  very  careful, 
cautious,  and  slow,  in  forming  your  opinion.  When  there  is  much  doubt 
it  is  better  to  state  the  facts  as  you  find  them,  and  not  to  give  any  opinion 
unless  the  facts  fully  justify  it.  There  should  be  clear  evidence  in  the  fol- 
lowing points : 

(1)  Of  hereditary  tendencies. 

(2)  Of  sufficient  predisposing  causes,  such  as  severe  accident  or  disease, 
loss  of  fortune,  overwork,  and  the  like. 

(3)  Of  weakness  of  the  intellectual  powers,  delusions,  or  of  epileptic  fits, 
and  previous  insane  acts. 

(4)  The  conformation  of  the  cranium,  and  the  state  of  the  general  health, 
as  well  as  the  habits  of  the  accused,  should  be  carefully  inquired  into. 

(5)  The  proccs-verbal,  or  dispositions,  should  be  carefully  studied  as  to 
the  nature  of  the  crime,  its  mode  of  perpetration,  its  suddenness,  the  exist- 
ence, or  otherwise,  of  provocation  and  possible  motives — the  time,  place, 
etc.,  and  the  behavior  of  the  criminal  afterwards,  when  first  arrested,  or  on 
giving  himself  into  custody.  These  hints  will  be  best  understood  from  ex- 
amples.    See  Illustrative  Cases. 

On  the  Physical  Basis  of  Insanity,  and  on  the  Morbid  Changes  found  in  the 
Brain  and  in  other  organs. 

Under  the  heading  of  Idiocy  and  Cretinism  (page  752),  we  have  given 
some  of  the  physical  characters  of  the  cranium  and  other  bodily  organs  of 
those  very  deficient  in  intellect.  Whilst  in  the  descriptions  of  mania, 
general  paralysis,  etc.,  other  physical  conditions  have  been  noted.  Many 
of  the  textbooks  give  pictures  of  the  facial  expression  of  many  typical 
forms  of  unsound  mind  (Bucknill,  Guy,  Taylor).  These  are  generally 
drawn  from  rather  extreme  cases  (glaring  instances),  but  in  minor  degrees 
the  same  characters  are  presented  by  the  features  of  all  who  have  either 
been  long  insane  or  suffer  from  severe  forms.  Some  monomaniacs,  how- 
ever, present  no  very  special  physiognomy.  Although  the  hysterical  dia- 
thesis is  well  marked,  epilepsy  requires  to  be  of  some  long  standing,  and 
the  fits  to  be  frequent,  before  the  "  facies  epileptica  "  becomes  recognizable. 

I.  Still  it  may  be  said  in  general  terms  that  the  great  majority  of  persons 
of  unsound  mind  have  a  peculiar  physiognomy.  The  principal  differences 
presented  are:  (1)  Either  unusual  smoothness  of  the  features,  due  to  pa- 
ralysis of  the  facial  muscles,  and  degenerative  changes — giving  a  want  of 
expression  and  feeble  look  to  the  face* — this  is  often  combined  with  (2) 
Tremulous  movements  of  the  lips,  tongue,  and  other  muscles,  and  convul- 
sive movements  of  the  lower  jaw,  etc.  (3)  In  mania,  monomania,  melan- 
cholia, etc.,  we  often  get  the  facial  lines  unusually  marked  (or  a  direct 
contrast  to  Nos.  (1)  and  (2)).  Opposing  muscles  are  in  action  at  one  and 
the  same  time,  as  the  occipito-frontalis  and  corrugators,  etc.  (4)  The  star- 
ing, glaring,  fixed  or  rolling,  and  fierce  or  dull  expression  of  the  eyes  of 
the  insane  is  a  matter  of  common  observation.     (5)  There  may  be  special 

*  Sir  James  Paget  has  shown  that  changes  in  the  spinal  cord  and  other  parts  of 
the  nervous  system  give  a  peculiar  smoothness  to  the  skin  of  the  fingers  and  other 
parts. 
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paralysis  of  single  muscles  or  groups  of  muscles  of  the  head  and  face.  The 
two  sides  of  the  face,  or  the  two  halves  of  the  head,  may  be  uusymmetrical 
or  unequally  developed.  (6)  No  one,  however,  of  these  characters  by 
itself,  nor  any  combination  of  them,  is  pathognomonic  of  insanity. 

II.  Other  parts  of  the  body  besides  the  head  may  exhibit  deformities 
or  changes  due  to  paralysis  or  other  neuroses,  or  to  other  diseases.  It  is 
sufficient  to  mention  the  changes  of  the  muscles  in  general  paralysis,  the 
rickets  and  bronchocele  in  cretinism,  etc.,  to  explain  our  meaning. 

One  general  disease  is  exceedingly  common  in  the  insane.  We  refer  to 
tuberculosis,  especially  in  the  form  of  pulmonary  phthisis.  This  is  often  over- 
looked in  life.  There  appear  to  be  some  peculiarities  in  regard  to  the 
symptomatology  of  consumption  in  those  mentally  afflicted,  which  render 
the  diagnosis  difficult.  Thus  it  would  appear  that  the  temperature  in 
such  cases  is  often  lower  than  in  sane  persons  suffering  from  the  same  dis- 
ease. Even  the  stethoscopic  signs  appear  to  be  less  clearly  marked.* 
The  tubercles  may,  in  some  cases,  be  in  the  nervous  centres,  in  the  abdom- 
inal organs,  etc. 

Valvular  and  other  diseases  of  the  heart,  including  dilatation,  hyper- 
trophy, and  degenerations,  are  also  pretty  common. 

So  are  diseased  bones.  We  have  already  mentioned  rickets.  The  medico- 
legal relations  of  insanity  would  be  very  incompletely  described  if  we  did 
not  mention  the  remarkable  fact  that  the  bones  of  chronic  lunatics  are  often 
extremely  brittle,  and  therefore  easily  broken  by  slight  violence.  Drs. 
Ormerod  and  S.  W.  D.  Williams  investigated  this  subject  some  years  ago, 
and  found  that  their  experiments  justified  them  in  concluding  that  nearly 
half  the  chronic  insane  have  bones  more  or  less  diseased. 

In  many  cases  the  animal  matter  exceeds  the  mineral  (contrary  to  the 
rule  in  health).  The  ribs  are  specially  prone  to  thjs  brittleness,  and  could 
often  be  easily  crushed  between  the  finger  and  thumb!  (St.  Bartholomew's 
Hospital  Reports,  vol.  vi ;  "Lancet,"  Sept.  3,  1870,  and  Sept.  30,  1876  ; 
"Journal  of  Mental  Science,"  vol.  xix,  p.  160.)  It  is  important  to  remem- 
ber this,  when  asylum  attendants  and  others  are  charged  with  brutal  con- 
duct towards  the  insane,  who  are  found  with  broken  bones.  Do  not,  how- 
ever, assume  this  in  fatal  cases,  but  examine  the  bones  themselves.  We  must 
also  bear  in  mind  that  though  the  brittleness  adds  to  the  ease  with  which 
the  bones  may  be  fractured,  it  does  not,  per  se,  exclude  violence.  When  a 
man  has  nearly  all  his  ribs  broken,  it  may  be  assumed  that  he  has  either 
been  very  roughly  treated  or  that  he  has  himself  inflicted  the  injuries  by 
falls  or  otherwise.     {See  wounds,  etc.,  in  the  next  chapter.) 

Diseases  of  the  genito-urinary  organs  are  very  common  in  the  insane, 
e.g.,  Bright's  disease,  uterine  and  ovarian  disorders  in  females,  disease  of 
the  bladder  and  urinary  passages,  and  of  the  testicles  in  males.f 

The  liver  and  alimentary  canal  are  often  diseased  in  those  of  unsound 
mind.  This  is  especially  true  of  melancholia  and  of  forms  of  insanity 
with  depression. 

Painful  affections  of  the  lower  bowel  and  anus  (piles,  fissures,  ulcers, 
strictures,  both  simple  and  malignant)  have  a  peculiarly  depressing  in- 
fluence on  the  mind.  We  have  known  a  man's  character  completely 
altered  by  the  cure  of  a  fistula  in  ano. 

*  See  Papers  by  Dr.  Clouston  in  the  "  Journal  of  Mental  Science,"  April,  1863, 
and  July  1864. 

f  Sugar,  albumen,  phosphates,  oxalates,  uric  acid  and  urates,  and  cbolesterin  and 
other  biliary  products  are  often  found  in  the  urine,  as  may  be  supposed,  but  we 
need  not  say  do  not  prove  insanity  ! 

50 
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Cancer*  and  semi-malignant  tumors,  and  intestinal  worms,  by  the  pain 
and  annoyance  they  inflict,  may  aid  in  the  genesis  of  insanity. 

Ancemia  is  very  common,  especially  amongst  female  lunatics — in  puer- 
peral mania,  etc.  Hsematomata  or  blood  tumors  (especially  in  the  ears), 
erysipelas,  gangrene  (of  the  skin,  limbs,  lungs,  etc.),  and  bedsores,  are  all 
common  towards  the  closing  scenes  of  chronic  forms  of  insanity. 

Eczema  and  psoriasis  are  moderately  common.  It  has  been  noted  (we 
think  first  by  Dr.  Brown Sequard)  thai  very  peculiar  and  erratic  forms  of 
zkiu  disease  often  accompany  or  precede  neuroses  and  insanity. 

Syphilis  undoubtedly  plays  a  large  part  in  the  production  of  conditions 
of  mental  unsoundness. 

As  regards  the  pulse,  respiration,  and  temperature  of  the  insane,  no  gen- 
eral rules  can  be  very  safely  laid  down.  We  may  admit  that  except  in 
acute  mania,  and  in  the  presence  of  complications,  the  temperature  is  gener- 
ally lower  in  the  insane  than  in  those  of  sound  mind,  but  we  shall  find 
many  exceptions.  The  respirations  will  often  be  quicker,  owing  to  tuber- 
cular deposit,  or  lung  complication,  or  the  violent  exertions  of  maniacs, 
but  this  is  by  no  meaus  invariable,  while  the  pulse  is  very  variable.  In 
acute  mania  and  conditions  of  excitement,  it  is  quicker  than  in  health. 
The  presence  of  tubercles  also  will  often  have  the  same  effect."!" 

The  bowels  are  usually  constipated.  The  skin  has  an  unpleasant  odor 
in  a  large  number  of  the  insane.  They  often  bear  such  large  closes  of 
narcotics,  emetics,  and  purgatives,  as  few  sane  persons  could  safely  take. 
They  can  dispense  with  sleep  for  many  days,  go  without  food  for  a  long 
time,  often  seem  indifferent  to  pain,  bear  a  strong  light  with  impunity,  and 
in  other  ways  differ  from  healthy  persons. 

III.  The  most  important  deviations  from  health  in  the  insane  are  found 
in  the  cranium,  and  mo^e  especially  in  the  brain.  We  have  already  alluded 
to  premature  ossification  of  the  skull,  and  to  a  want  of  symmetry  in  the 
two  sides  of  the  head  and  brain,  and  to  congenital  absence  of  parts  (see 
especially  under  Idiocy,  page  753).^  Very  little  importance  is  now 
attached  to  the  mere  size  of  the  head  or  absolute  weight  of  the  brain.  We 
have  already  seen  that  we  may  have  a  very  large  or  a  very  small  head, 
even  amongst  idiots.  Hydrocephalus  may  cause  the  head  to  enlarge  in 
adult  life  or  old  age,  as  in  the  case  of  Dean  Swift.  Foville  has  shown  that 
insanity  and  brain  diseases  are  especially  common  in  Gascony  and  Nor- 
mandy, where  children's  heads  are  artificially  compressed  into  an  elongated 
pointed  cylindrical  form.     Esquirol  confirms  this.§ 

1.  The  cranial  bones  are  often  thickened.  Grediug  found  in  216  autopsies, 
167  instances  of  thickening,  38  of  abnormal  thinness  of  these  bones.  There 
are  exostoses,  spiculae,  etc.,  in  some  cases,  especially  syphilitic  ones. 

2.  The  dura  mater  and  other  membranes  are  often  greatly  thickened. 
What  is  called  pachymeningitis  is  particularly  common  in  the  intem- 
perate. The  arachnoid  is  very  often  opaque.  All  the  membranes  are 
hyperemia 

3.  The  bloodvessels  of  the  membranes,  and  of  the  brain  itself,  are  ab- 
normal (from  disease)  in  a  vast  number  of  the  insane.  Hoffman  thinks 
inequality  of  the  jugular  foramina  from  contraction  very  common  in  the 
insane. 

Atheroma,  calcareous  changes,  deposit  of  lymph  outside  vessels,  plug- 
ging inside  them  (embolism),  and  great  thickening  of  the  connective  tissue 

*  Cancer  is,  however,  said  to  be  very  rare.     Only  six  cases  in  384  autopsies  in 
the  Vienna  Asylum  (Griesinger),  or  less  than  2  per  cent, 
f  See  remarks  by  Dr.  Guy  in  a  note  to  his  Manual,  p.  218. 

j  See  Dr.  Mitchell's  remarks  on  the  use  of  the  forceps  under  Idiocy  (page  752). 
\  Meningeal  apoplexies  or  haemorrhages  are  very  common. 
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of  the  smaller  arteries  and  arterioles  are  exceedingly  common  changes, 
especially  in  general  paralysis  and  chronic  forms  of  mania,  dementia,  etc. 
The  bloodvessels  of  both  the  brain  and  its  membranes  may  be  partially 
empty  or  filled  with  a  pale  watery  blood  (anaemia  of  brain  and  mem- 
branes). Or  the  gorged  vessels  relieve  themselves,  either  by  rupture,  pro- 
ducing extravasations  and  apoplectic  clots  (the  remains  of  which  are  often 
found),  or  by  exudation  of  serum,  giving  the  brain  a  sodden  aspect,  making 
the  membranes,  etc.,  oedematous,.  and  distending  the  ventricles.  The 
lumen  of  the  cerebral  vessels,  or,  in  other  words,  their  calibre,  is  generally 
lessened  by  the  morbid  changes. 

4.  The  convolutions  are  often  wasted  or  atrophied  ;  there  are  inflamma- 
tory softenings  in  the  gray  matter.  The  whole  cerebral  substance  may  be 
softened  to  a  pulp.  Sometimes  the  white  substance  of  the  brain  is  not  only 
softened,  but  presents  a  sievelike  or  cribriform  aspect  from  perforations 
and  erosions.  Or  the  brain-substance  (and  this  is  very  common)  is  harder 
than  it  should  be,  from  increase  of  its  connective  tissue.  Sclerosis  is  the 
name  given  to  this  condition.  It  often  occurs  in  patches  or  placques  (insu- 
lar sclerosis),  as  Charcot  pointed  out.  In  most  of  these  cases  there  are 
muscular  tremors. 

5.  The  cells  of  the  gray  matter  may  have  undergone  degeneration,  or 
disappeared  altogether,  whilst  the  white  tubes  or  fibres  are  converted  into 
mere  fibrous  cords. 

6.  There  may  be  either  increased  brain  weight  or  diminished  ditto. 
Parchajipe  ("  Mem.  de  l'Acad.  de  Medecine,"  1840,  p.  142,  and  "  Comptes 
Rendus,"  31  Juill.,  1848)  seems  to  think  the  brain  is  generally  less  heavy 
in  insanity,  especially  in  chronic  cases.  Whilst  Boyd  ("Brit.  Med.  Jour- 
nal," Sept.  30,  1876,  page  425)  seems,  from  an  examination  of  2050  brains 
of  the  sane  and  insane,  to  draw  a  different  conclusion.  We  take  the  fol- 
lowing table,  only  altering  its  arrangement,  from  him  : 

Weight  in  ounces. 


Organ. 

Sane  males. 

Insane  males. 

Sane  females. 

Insane  females. 

Cerebrum,    .    .    . 
Cerebellum,      .    . 
Pons  and  medulla, 

41.4 
5.1 
1 

41.8 
5.4 
1 

36.4 
4.6 
9 

37.5 
4.7 
1 

All  together,    .    . 

47.5 

48.2 

41.9 

43.2 

But  in  the  insane  dying  from  nervous  diseases  he  confirms  Parchappe 
as  to  there  being  slight  wasting.  He  finds  the  left  brain  is  usually  the 
heavier  one.  Male  brains  weigh  more  than  the  females  (as  a  rule)  both 
in  the  sane  and  insane  (.016  in  the  insane).  (See  "  Philosophical  Trans- 
actions," for  1861,  and  "Med.-Chirurg.  Trans.,"  vol.  xxxix.)  The  weight 
of  the  encephalon  was  greatest  in  mania,  54 \\  oz.,  less  in  melancholia, 
51}^  oz.,  still  less  in  dementia,  50T5g  oz.,  least  of  all  in  general  paralysis, 
49  j  |  oz. 

Dr.  Boyd's  table  of  average  weights  of  sane  brains  is  quoted  in  Aitken's 
"Science  and  Pract.  of  Med.,"  3d.  ed.,  p.  259,  vol.  ii.  We  do  not  repro- 
duce it,  as  the  differences  of  weight  in  the  sane  and  insane  are  not  suffi- 
ciently great  to  warrant  our  making  them  tests.  At  30  to  40  years  of  age 
he  gives  48.2  oz.  for  the  encephalon,  and  5.15  for  the  cerebellum  =  53.35 
oz.  for  males,  and  43.09  and  4.74  =  47.83  oz.  for  females  at  the  same  age. 
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The  specific  gravity  of  the  brain  is  said  by  Skae  and  Saukey  to  be  gener- 
ally increased  in  those  of  unsound  mind.  Dr.  Bucknill  states  the  reverse. 
He  gives  1.036  as  the  specific  gravity  of  average  healthy  brain.  Dr.  Sankey 
1.041  for  white  matter,  1.034  for  gray  in  health.  Dr.  Aitken  gives  the 
following:  Central  ganglia  1.040  to  1.047;  cerebrum  1.030  to  1.048; 
cerebellum  1.038  to  1.049.  All  these  results  are  very  closely  approximate. 
The  amount  of  blood  in  the  brain  causes  discrepancy  in  fatal  cases  of  insanity. 
Our  methods  of  taking  the  specific  gravity  are  also  somewhat  imperfect. 
Solutions  of  common  salt  are  generally  employed.* 

We  may  get  gummous,  hydatid,  cancerous,  and  other  tumors  in  the 
brain.  Also  abscess  ;  but,  of  course,  all  these  may  exist  without  insanity.f 
Griesinger's  conclusion  may  be  quoted  here  in  an  abbreviated  form  (see 
loc.  cit.,  p.  432,  etc.). 

I.  In  Acute  Insanity. 

(1)  The  brain  may  be  found  apparently  quite  healthy,  as  far  as  our 

present  knowledge  extends.  It  is  to  be  noted  that  the  micro- 
scopic changes  now  often  found  have  only  recently  attracted 
atteution.  Yet  skilled  observers  have  failed  to  find  disease  in 
some  cases  of  very  recent  insanity. 

(2)  Ansemia  with  serous  infiltrations,  or  hypersemia,  especially  of  gray 

matter,  is  common. 

(3)  The  membranes  are  often  thickened. 

(4)  There  is  no  constant  anatomical  distinction  between  mania  and 

melancholia. 

(5)  The  brain  is  more  often  found  healthy  in  melancholia  than  in 

mania.     Yet  in  melancholia  it  is  very  often  anaemic. 

(6)  There  is  usually  some  anatomical  change  in  mania. 

II.  Chronic  Insanity. 

(1)  There  is  nearly  always  some  anatomical  lesion — hyperemia  and 

thickening  of  the  membranes  are  common. 

(2)  So   are  atrophy  of  the  brain,  especially  of   the   convolutions, 

chronic  hydrocephalus,  effusion  into  the  subarachnoid  space, 
pigmentation  of  the  cortical  substance,  extensive  and  profound 
sclerosis  (conditions  not  often  found  in  acute  cases). 

(3)  There  may  be  softening,  but  more  often  pigmentation  of  the  super- 

ficial layers,  superficial  induration,  and  adhesion  of  the  pia 
mater  in  various  degrees. 

(4)  The  ventricular  walls  become  inflamed,  granular,  and  adherent 

in  many  cases. 

(5)  Hypersemia  is  rare  in  chronic  cases,  unless  it  be  hyperozmia  ex 

vacuo ;  sometimes  the  more  or  less  atrophied  brain  is  ausemic 
and  oedematous. 

(6)  In  profound  mental  weakness  (dementia)  there  is  generally  con- 

siderable atrophy  of  the  brain. 


*  Healthy  brain-matter  will  sink  slowly  in  good  beer  or  in  milk  of  good  quality. 

|  The  optic  disks,  retina?,  and  other  parts  of  the  eye  will  sometimes  disclose 
neuritis,  optic  atrophy,  and  other  ocular  changes  when  the  eye  is  examined  with 
the  ophthalmoscope  in  cases  of  brain  disease.  These  changes,  however,  do  not 
imply  insanity,  although  they  may  coexist  with  it. 
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III.  Paralytic  Dementia. 

(1)  Sometimes  no  naked-eye  changes,  but  always  microscopic  ones. 

It  is  rare  for  coarse  changes  to  be  absent. 

(2)  Great  oedema  of  membranes,  adhesion  of  pia  mater,  grayish-red 

softening,  coloration,  partial  or  superficial  induration  of  cortical 
substance,  increase  of  connective  tissue,  destruction  of  true 
nervous  matter  (cells  and  tubes),  are  the  common  changes. 

(3)  The  bi'ain  is  generally  much  wasted  (atrophied),  the  convolutions 

flattened,  indistinct.  There  is  great  increase  of  connective 
tissue  in  the  white  matter. 

(4)  Pachymeningitis,  meningeal  apoplexy,  degeneration  of  cerebral 

arteries,  are  all  common. 

(5)  The  spinal  cord  becomes  involved  in  many  cases,  by  extension  of 

the  degeneration  of  brain-cells,  increase  of  connective  tissue, 
etc.  (Rokitansky,  Joffe,  Mildner,  Lockhart  Clarke,  etc.).  The 
authors  have  often  seen  this. 

(6)  No  other  form  of  insanity  shows  such  constant  lesions.     They  are 

not,  however,  always  the  same  in  all  cases,  but  varied. 

Conclusions.  A.  Insanity  may  exist  without  any  appreciable  abnor- 
mality. This  may  be  due  to  peripheral  causes,  or  to  our  imperfect  methods 
of  examination. 

B.  In  the  vast  majority  of  cases,  however,  there  are  anatomical  lesions 
in  the  brain,  or  in  its  membranes,  or  in  both. 

C.  Sometimes  these  spread  to  the  spinal  cord. 

D.  Other  diseases  (especially  tuberculosis)  often  complicate  insanity. 

The  following  figures  may  help  the  comprehension  of  part  of  this  chapter, 
and  of  the  section  on  injuries  to  the  head  in  the  next  chapter: 

Fig.  107  shows  the  base  of  the  brain  (turned  uppermost),  ivith  the  cranial 
nerves.  If  we  begin  in  front,  on  the  left  side  of  the  figure,  we  get  (1)  the 
anterior  lobe  of  the  cerebrum;  (2)  the  middle  lobe;  (3)  is  part  of  the 
posterior  lobe  of  the  cerebrum.  The  shaded  part,  marked  (4)  is  the  cere- 
bellum; (5)  is  part  of  the  inferior  vermiform  process  of  that  organ.  Im- 
mediately above  this  is  the  medulla  oblongata  (19),  in  the  middle  line. 
Above  this  is  (14)  the  pons  varolii,  or  mesencephalon;  (8),  in  front,  shows 
the  two  olfactory  bulbs,  springing  from  three  roots :  these  give  off  the 
nerves  of  smell ;  the  figure  (7)  shows  where  the  corpus  callosum  would  be 
found  by  slightly  separating  the  anterior  lobes  ;  (10)  lies  just  in  front,  and 
(11)  just  behind  the  optic  commissure,  or  X-like  body,  giving  off  the  nerves 
of  sight  (optic  or  second  pair)  ;  (12)  the  corpora  albicantia  or  mammillaria, 
which  are  really  the  anterior  crura  of  the  fornix.  Close  here  is  the  pitui- 
tary body ;  (13)  shows  the  third  (pair)  of  nerves  (motores  oculorum),  sup- 
plying the  upper  eyelids,  pupils,  and  several  muscles  of  the  eyeballs  ;  (14) 
pons  (see  before);  (16)  shows  in  front  the  fourth  nerve  (patheticus),  sup- 
plied to  the  superior  oblique  muscle  of  the  eyeball ;  and  behind  this  the 
fifth,  or  trifacial  (trigeminal)  nerve,  which  supplies  the  face,  etc.,  with  sensa- 
tion, is  supplied  to  the  tongue,  teeth,  nose,  muscles  of  mastication,  etc.  (one 
of  the  most  important  nerves  in  the  body,  and  resembling  a  spinal  nerve) ; 
(17)  the  sixth  pair  (abducentes)  of  nerves,  supplied  to  external  rectus  of 
eyeball,  which  rolls  eye  outwards;  (15)  is  the  seventh  nerve  (portio  dura), 
supplying  the  facial  muscles  of  expression,  etc.,  and  the  gustatory,  or  nerve 
of  taste,  to  the  tongue  in  part,  and  the  portio  mollis,  or  nerve  of  hearing 
(auditory);  (20)  is  the  eighth  nerve  (pueumogastric,  glosso-pharyngeal, 
and  spinal  accessory),  supplied  to  palate,  throat,  windpipe,  gullet,  lungs, 
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heart,  stomach,  liver,  and  sundry  muscles  (trapezius,  etc.) ;  (21)  is  the 
hypoglossal,  or  ninth  nerve,  supplying  the  muscles  of  the  tongue;  (6)  is 
one  of  the  tonsils  of  the  cerebellum,  not  to  be  confounded  with  the  tonsils 
of  the  throat. 


Fig.  107. 


Fig.  108  shows  the  upper  surface  of  the  convolutions  of  the  brain,  or 
cerebrum,  showing  the  two  symmetrical  halves  into  which  it  is  divided.  F 
shows  the  anterior  or  frontal  covolutions;  P  the  middle,  or  parietal  ones; 


Fig.  1( 


d,  d  shows  the  fissure  of  Rolando  ;  the  numbers  refer  to  the  convolutions. 
We  have  a  side  view  of  the  convolutions,  with  similar  numbering  and 
lettering,  in  Fig.  109. 
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F  and  P  denote  frontal  and  parietal  convolutions,  as  before  ;  O  means 
occipital  ditto.  The  cerebellum  and  medulla  oblongata  are  seen  below, 
under  the  figures  9  and  12 ;  c,c  mark  the  fissure  or  furrow  of  Rolando;  e,  e 
mark  the  fissure  of  Sylvius ;  T  is  the  inferior  marginal  convolution.  Between 
the  convolutions  7,  7  and  8,  8  is  the  parallel  fissure.  The  O,  which  is 
white,  just  above  e  7,  shows  the  insula,  or  rather  lobe  of  the  insula. 

The  convolution  marked  I  in  our  figures  is  often  called  the  third  frontal 
or  superior  marginal  convolution.  This  (posterior  part  of  anterior,  and 
anterior  part  of  middle  lobe),  especially  in  its  posterior  third,  is  often 
called  Broca's  region.  This,  with  the  parts  about  the  insula,  is  supposed 
to  be  the  special  region  of  articulate  speech.  It  is  the  part  generally 
affected  in  aphasia.  We  must  remember  that  aphasia  is  most  common 
with  hemiplegia  on  the  right  side.  The  clot,  or  embolism,  or  other  lesion, 
is  to  be  found  on  the  opposite  or  left  side  of  the  brain  in  a  large  majority 

Fig.  109. 


of  the  cases  ;  but  the  recent  lectures  delivered  by  Dr.  Brown-Sequard  at 
the  College  of  Physicians  warn  us  not  to  be  too  dogmatic  in  attempting  to 
localize  cerebral  injuries  from  the  symptoms  in  life. 

The  Facial  Angle — Estimation  of  Cranial  Capacity. 

The  mere  size  of  the  brain  is  of  small  importance  compared  with  the 
proportion  of  the  various  parts  one  to  another,  and  the  integrity  of  each 
part  in  itself.  It  is  true  on  the  one  hand  that  men  distinguished  for  their 
mental  powers  (Goethe,  Cuvier,  Sir  Walter  Scott,  etc.)  have  often  had 
large  and  heavy  brains  ;  the  average  in  such  cases  (according  to  Dr.  Davis, 
"Proc.  Roy.  Soc,"  January  23, 1868)  being  54.6  ozs.,  whilst  in  individual 
instances  as  much  as  60  ozs.  have  been  reached.  Yet  on  the  other  hand  a 
man  may  have  a  large  brain,  and  still  more,  a  large  head,  without  being 
either  a  genius  or  even  possessing  average  mental  powers ;  whilst  there 
are  many  men  to  whom  Goldsmith's  lines  may  be  applicable — 

"  While  still  the  wonder  sjrew, 
That  one  small  head  could  carry  all  he  knew." 

In  relation  to  insanity,  the  remark  previously  made  as  to  idiocy  applies 
to  nearly  all  the  varieties  of  mental  unsoundness — that  both  large  and 
small  heads  may  be  found  amongst  the  mentally  afflicted.     Some  remarks 
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have  been  made  at  p.  578  on  the  capacity  of  the  cranium  in  different  races, 
as  tested  by  millet-seeds.  In  judging,  however,  of  this  point  in  the  living 
subject,  it  is  clear  that  other  methods  must  be  adopted.  The  calipers  are 
often  used  for  this  purpose.  The  "Transactions  of  the  Anthropological 
Society,"  the  "  Comptes  Rendus,"  and  the  works  on  anthropology  pre- 
viously referred  to  (page  578),  all  contain  numerous  measurements  of  the 
skull  in  different  races.  For  practical  purposes,  the  authors  recommend 
the  following  method:  Measure  from  the  root  of  the  nose  to  the  junction 
of  the  head  with  the  neck  (antero-posterior  measure);  take  the  circumfer- 
ence of  the  head  at  the  most  prominent  part  of  the  forehead  (circumfer- 
ence); take  the  measurement  across  the  top  of  the  head  from  ear  to  ear 
(transverse  measurement).  The  facial  angle  has  fallen  into  some  disrepute, 
probably  because  its  importance  was  overrated.  Without  entering  into 
the  question  of  priority  of  discovery,  we  may  state  that  it  was  first  brought 
into  notoriety  by  P.  Camper.*  This  angle  is  the  intersection  of  a  line 
drawn  through  the  centre  of  the  meatus  auditorius  externus  towards  the 
floor  of  the  nostril,  with  a  perpendicular  let  fall  from  the  most  prominent 
part  of  the  forehead.  Some  draw  the  first  line  level  with  the  intermaxil- 
lary bone.  It  can  be  most  simply  determined  (as  Colin  suggests)  by  a 
pair  of  compasses  with  the  legs  extended  so  as  to  correspond  with  the  lines 
mentioned.  The  angle  can  then  be  easily  traced  on  paper,  and  subse- 
quently measured  by  a  protractor  or  otherwise.  The  angle  is  thus  given 
by  Cuvier : 


Man. 

Other  animals. 

European  infant 90° 

adult 85° 

Decrepit  ditto, 75° 

Female  Bosjesman,          ....        71° 

Young  ourang-outang 67° 

Dogs 35°-40° 

Fox, 24° 

Colin  gives  the  following  for  domestic  animals  (see  the  original  for 
others) : 

Horse  (4  years  old),        ........  14° 

Very  old  horse  (English), 13° 

Donkey, 16° 

Bull  (adult), 20° 

Dromedary,  .         .         .         .         .         .         .         .  15° 

Goat, 25° 

Newfoundland  dog, 36° 

Pic;, 13° 

Rabbit, 29° 

Domestic  cat,  .........  41° 

For  other  modes  of  estimating  the  capacity  of  the  cranium,  such  as 
Daubenton's  angle  (founded  on  the  position  of  the  foramen  magnum),  the 
measurement  of  the  face  compared  with  the  skull,  and  the  like,  we  must 
refer  to  the  sources  named  in  the  footnote.     All  these  methods  rather  refer 


*  "  Dissertation  Physique  sur  les  differences  reelles  que  preVentent  les  traits  du 
Visage,"  etc.  Par.  P.  Camper.  Utrecht,  1791,  p.  34,  etc.  See  also  Carpenter's 
"  Physiology,"  pp.  24  and  25;  Colin's  "  Traile  de  Physiologie  Comparee  des  Ani- 
maux  Domestiques,"  torn,  i,  p.  168;  Cuvier's  "  Anatomie  Comparee,"  2d  edit., 
torn,  ii,  p.  164;  Ward's  "Osteology,"  p.  142,  etc.,  1st  edition  ;  Durer,  A.,  "  De 
Symmetric  Partium  in  Rectis  Forinis  Humanorum  Corporum,"  1553. 
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to  original  capacity  than  to  the  present  condition  of  the  person  examined. 
The  facial  angle  alone  would  often  lead  to  erroneous  conclusions,  as  Dr. 
Down  and  the  authors  have  repeatedly  found  it  to  measure  nearly  90°  in 
idiots. 

Capacity  for  Making  a  Will. 

There  is  little  difference  hetween  the  inquiry  as  to  soundness  of  mind 
and  the  capacity  to  make  a  will.  The  testator  or  will-maker  must  be  sane 
at  the  time  he  makes  it.  He  is,  therefore,  temporarily  incapacitated  by 
drunkenness,  delirium,  the  stupor  induced  by  narcotics,  and  similar  con- 
ditions. The  case  of  the  late  Mr.  Bravo  shows  that  a  valid  will  may  be 
made  by  a  man  who  is  suffering  from  the  action  of  a  powerful  poison. 
One  of  the  authors  was  lately  consulted  ou  the  question  whether  a  man 
suffering  from  typhoid  fever  was  capable  of  making  a  will.  In  the  special 
case  referred  to,  there  was  no  delirium  in  the  daytime;  the  question  was, 
therefore,  answered  in  the  affirmative.  This  case  has  not,  so  far  as  we 
know,  been  argued  before  any  court,  but  in  Maxwell  v.  Maxwell  (Probate 
Court,  July,  1872),  gastric  fever,  by  which  enteric  fever  was  possibly 
meant,  was  held  by  the  court  an  insufficient  ground  of  objection.  As  Dr. 
Taylor  says,  "  Integritas  mentis  non  corporis  sanitatis  exigenda  est,"  is  the 
rule  of  the  courts.  Thus  in  Hamvood  v.  Baker,  not  erysipelas  and  fever, 
but  the  stupor  and  drowsiness  induced  by  them,  were  held  by  the  Privy 
Council  (in  1841),  as  invalidating  the  will.  In  the  case  of  Blewitt  (March, 
1833),  paralysis  was  the  alleged  ground  of  incompetency.  But  in  Penfold 
v.  Crawford  (C.  P.,  1843),  though  the  testator  had  suffered  from  apoplexy 
and  loss  of  speech,  yet  it  was  shown  that  his  mental  powers  were  good,  and 
a  deed  made  subsequently  was  held  to  be  valid.  A  similar  case,  occurring 
last  year,  has  already  been  referred  to  at  page  771.  In  Whyddon  v.  Bil- 
linghurst  (Prerogative  Court,  July,  1850),  the  testatrix  executed  a  will  in 
an  attack  of  cholera.  It  was  set  aside  because  it  could  not  be  proved 
that  her  mental  powers  were  unaffected  by  her  condition.  The  authors, 
however,  know  from  the  experience  of  1866  that  persons  who  are  pulseless 
and  speechless  from  the  collapse  of  cholera  may  be  perfectly  sensible,  and 
on  recovering  will  repeat  what  has  been  said  under  the  supposition  that 
they  could  neither  hear  nor  understand  what  was  said  of  them. 

In  Day's  case  (June,  1838),  epilepsy  was  alleged  to  have  affected  the 
mind.  Of  course  it  often  does  so.  EsquiroPs  opinion  on  hemiplegia  (agree- 
ing with  that  given  above)  may  be  found  in  the  "  Annales  d'Hygiene" 
(for  1832,  vol.  i,  p.  203).  The  case  of  the  Duchess  of  Manchester  is 
briefly  given  in  the  illustrative  cases. 

The  Making  of  Wills. 

Medical  men  are  sometimes  asked  to  make  wills  for  their  patients. 
They  should  never  do  so  when  it  is  possible  for  a  respectable  solicitor, 
notary,  or  even  an  intelligent  friend  to  be  called  in  for  the  purpose.  Yet 
it  is  well  for  medical  men  to  know  the  law  on  this  subject.  We  may 
briefly  summarize  it  as  follows  : 

1.  A  will  should  be  in  writing.  It  will  not  do  to  sign  a  printed  form. 
It  is,  of  course,  best  for  it  to  be  on  parchment,  and  written  in  ink,  but 
paper  and  even  pencil  may  be  made  use  of  on  an  emergency.  In  the  re- 
markable case  of  Lord  St.  Leonard's  will,  the  original  document  being 
lost  or  stolen,  the  evidence  of  witnesses,  and  principally  of  his  daughter 
(Miss  Sugden),  was  taken  as  to  its  nature  and  contents,  and  this  verbal 
will  was  acted  upon  by  order  of  the  court. 
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2.  Every  will  must  be  signed  at  its  foot  or  end  by  the  testator,  or  by 
some  other  person  in  his  presence,  at  his  dictation,  and  by  his  direction. 
Whatever  is  written  below  this  signature  is  of  no  force  as  a  will.  The  tes- 
tator may  make  a  mark  if  unable  from  any  cause  to  write. 

3.  The  separate  sheets,  if  there  are  more  than  one,  should  be  at  least 
initialled  by  the  testator  and  witnesses. 

4.  Two  at  least,  or  more  witnesses,  must  sign  at  the  same  time,  in  the 
presence  of  the  testator.  They  should  be  in  such  a  position  that  he  [or 
she]  can  see  them,  and  they  see  him  [or  her]. 

5.  No  legacy  to  witnesses  is  valid.  A  legacy  may,  however,  be  left  in  a 
separate  codicil. 

6.  An  executor  may  witness.  If  he  do  so,  however,  he  cannot  inherit, 
except  as  mentioned  under  last  paragraph. 

7.  All  alterations  must  be  attested  by  initialling  or  otherwise. 

8.  So  must  all  codicils. 

9.  In  drawing  up  a  will,  those  who  are  not  members  of  the  legal  pro- 
fession should  use  the  plainest  language  they  can,  and  carefully  avoid  all 
ambiguous  terms.  It  is  better  to  repeat  names  and  descriptions  than  to 
permit  any  doubt  as  to  the  meaning  of  a  pronoun  or  other  word  used  to 
indicate  those  who  are  to  benefit. 

10.  The  will  should  be  read  over  to  the  testator,  if  drawn  up  by  another, 
before  he  affixes  his  signature. 

11.  His  hand  should  not  be  guided.  It  is  better^  for  him  [or  her]  to 
sign  in  a  shaky  hand  than  to  allow  it  to  be  said  he  or  she  was  forced 
to  sign. 

12.  Medical  men  cannot  be  too  careful  for  their  own  reputation,  and  for 
that  of  the  profession,  to  give  no  occasion  to  relatives  or  friends  to  say 
that  they  have  exercised  undue  influence  over  their  patients  in  order  to 
secure  for  themselves  the  property  of  those  whom  they  have  attended  in  a 
medical  capacity.  Our  courts  of  law  look  with  just  suspicion  on  all  wills 
which  leave  very  large  sums,  or  the  bulk  of  a  testator's  property,  to  a 
medical  attendant  to  the  prejudice  and  injury  of  lawful  heirs.  It  is,  no 
doubt,  often  just  and  proper  that  grateful  recognition  of  medical  skill  and 
kindness  should  be  made,  but  it  is  by  no  means  desirable  that  the  public 
should  be  allowed  to  think  that  medical  men  abuse  the  great  influence  their 
peculiar  position  gives  them  for  their  own  personal  aggrandizement. 


Of  the  Capacity  of  Lunatics  and  Persons  in  Advanced  Stages  of  Disease  for 

Marriage. 

Mutatis  nmtandis,  what  we  have  said  about  wills  applies  to  marriage. 

The  law  considers  insanity  a  civil  impediment  to  matrimony,  because 
there  must  be  in  lunacy  an  absence  of  that  rational  consent  which  is  neces- 
sary to  the  validity  of  a  coutract.  The  marriage  of  a  lunatic  is  therefore 
void,  ab  initio.  If  it  be  alleged  that  the  parties  were  married  during  a 
lucid  interval,  strict  proof  of  such  lucidity  would  be  required.  For  this 
reason  the  marriage  of  a  lunatic  was  dissolved  at  his  own  request,  when 
he  recovered,  in  the  case  of  Turner  v.  Myers  ("Med.  Gazette,"  vol.  viii, 
p.  481).  See  also  the  case  of  Baldry  v.  Ellis  (Norwich  Summer  Assizes, 
1851).  A  lunatic's  estate  may,  however,  be  taxed  to  supply  a  wife  with 
necessaries,  because  this  is  fulfilling  a  rational  contract  made  whilst  he  was 
sane.  (Reed  v.  Legard  (Court  of  Exchequer,  May  30,  1851) ;  and  Seat  on 
v.  Adcock  ("  Journal  Psych.  Med.,"  1851,  p.  297).)  See  also  the  illustra- 
tive cases.  Beck  states,  in  a  note  to  p.  425,  loc.  cit.,  "  that  in  the  State  of 
Ohio,  the  having  carnal  intercourse  with  an  insane  woman,  not  the  of- 
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fender's  wife,  he  being  over  eighteen  years  of  age,  is  an  offence  punish- 
able by  confinement  in  the  penitentiary  from  three  to  ten  years." 
("  American  Quarterly  Review,"  vol.  x,  p.  41.)  No  special  provision 
is  made  by  our  law  for  such  cases.  Doubtless  both  judge  and  juries 
would  consider  the  insanity  of  the  female  assailed  as  an  aggravation  of 
a  criminal  assault,  or  an  act  of  adultery.  In  the  case  of  Mor daunt  v. 
Mordaunt,  the  wife's  insanity  after  marriage  was  held  to  be  a  sufficient  ground 
for  dissolving  the  fo'e— an  entirely  novel,  and,  in  our  opinion,  unjust  decis- 
ion, which  at  present  is  unique.     See  illustrative  cases. 

Marriages  contracted  in  extremis,  in  other  words,  in  articulo  mortis,  are 
justly  looked  upon  with  suspicion  by  our  courts.  Provided,  however,  it 
can  be  shown  that  the  dying  man  or  woman  was  in  perfect  possession  of 
his  or  her  senses,  and  was  not  overawed  by  force  ;  such  marriages  are,  we 
believe,  considered  as  valid.  Rochefort,  best  known  as  the  editor  of  "La 
Lanterne,"  was  married  to  his  former  mistress  on  her  deathbed,  he  being 
taken  from  prison  for  the  purpose.  This  marriage  was  legal  in  France, 
and  would  have  been  so  in  England.  Although  these  late  marriages 
may  be  equitable  in  some  cases,  it  is  doubtful,  in  our  minds,  if  their 
legality  is  founded  in  justice,  when  one  of  the  parties  is  incapable  from 
physical  weakness  of  fulfilling  the  conditions  implied  in  a  marriage.  It 
might,  however,  be  argued  that  medical  skill  is  not  infallible,  and  that  it 
is  possible  for  recovery  to  take  place  in  the  most  desperate  cases;  and  that 
therefore,  if  both  parties  are  willing,  no  impediments  should  be  thrown  in 
their  way. 

On  other  Civil  Contracts  made  by  Lunatics. 

Our  law  regards  marriage  as  a  civil  contract.  As  regards  engagements 
(bonds,  checks,  promises  to  pay,  leases,  agreements  to  sell  on  mortgage, 
and  other  contracts),  their  validity  will  depend  very  much  (as  Dr.  Taylor 
remarks)  on  the  circumstances  which  accompany  the  act.  "If  there  be 
nothing  unreasonable  in  the  conduct  of  the  lunatic,  and  the  party  with 
whom  he  contracts  has  no  suspicion  or  knowledge  of  his  insanity,  then  the 
contract  will  be  binding  on  the  lunatic  and  his  representatives.  It  was 
so  held  in  Monckton  v.  Cameroux  (Exchequer,  June,  1848)."*  The 
contract  must,  however,  be  a  reasonable  one  iu  itself,  and  suitable  to  the 
circumstances  of  the  contractor.  Thus  in  a  case  (known  to  the  authors) 
heard  before  the  judges  in  chambers,  the  defendant,  who  was  the  medical 
superintendent  of  a  lunatic  asylum,  was  sued  for  a  wine-bill.  It  appears 
that  he  was  (temporarily)  attacked  with  an  expansive  delirium,  like  that 
of  general  paralysis,  and  during  this  state,  gave  orders  for  £3000  or  £4000 
worth  of  a  particular  sherry.  His  whole  income  from  all  sources  was  uu- 
.der  £2000,  and  the  judges  therefore  held  that  this  was  an  unreasonable 
order,  prima  facie,  as  it  was  stated  that  the  wine  was  for  his  own  use.  Both 
as  regards  contracts  and  wills,  it  is  often  difficult  to  distinguish  between 
eccentricity  and  insanity.  This  difficult  question  is  in  this  country  fre- 
quently referred  to  a  common  jury  for  their  decision,  j" 

*.  Dr.  Taylor  refers  also  to  Staniland  v.  W'dlett,  Vice  Chancellor's  Court,  Nov. 
18-18;  and  Donat  v.  Haniquet  (Guildhall,  1854) ;  also  to  Reed  v.  L*gard  (Exchequer, 
May  30,  1851),  as  to  the  responsibility  of  a  lunatic  for  necessaries  supplied  to  his 
wife;  and  Seaton  v.  Adcock  ("  Journ.  Psych'.  Med  ,"  1851.  p.  297). 

f  At  p.  739  it  is  stated  that  there  are  some  90,000  lunatics  in  the  British  Islands. 
The  actual  numbers  for  England  and  Wales,  as  reported  by  the  Lunacy  Commis- 
sioners, are  as  follows:  On  the  1st  of  January,  1876,  there  were  in  asylums  and. 
workhouses  64,916  persons.  During  the  year  1875,  4909  were  discharged  as  "re- 
covered;" and  4592  were  reported  as  having  died.  These  numbers,  added  to- 
gether, make  74,417. 


788  BAD    TEMPER    NOT    INSANITY. 

Illustrative  Cases. 
Case  I. — Mr.  Edward  Davies'  Case. 

(Abridged  from  Beck  {he.  cit.,  p.  420,  etc.).     See  also  "Quarterly  Review," 
vol.  xlii,  p.  354;  "Lancet,"  vol.  vi,  N.S.,  p.  214.)  " 

Mr.  Davies  was  of  low  birth,  and  imperfectly  educated.  At  school  he 
was  thought  shy  rather  than  stupid.  As  a  tea-dealer  he  amassed  wealth, 
and  displayed  great  industry,  but  he  was  habitually  nervous  and  anxious, 
so  that  the  night  before  the  great  tea  sales  at  the  India  House  he  could 
not  sleep.  He  was  dyspeptic  and  hypochondriacal.  He  read  a  great  deal, 
and  was  fond  of  reciting  aloud  ("spouting").  He  would  gesticulate  whilst 
reciting  Byron  and  Shakspeare.  His  mother  treated  him  as  a  child  when 
he  was  twenty-seven,  never  allowing  him  any  control  over  his  time  or  his 
money.  She  prevented  him  from  seeing  persons  of  the  female  sex.  He 
began  to  be  impatient  of  this  ceaseless  vigilance  and  control,  offered  her 
money  to  go  away,  and  consulted  Mr.  Lawrence,  Dr.  Burrows,  Dr.  Latham, 
and  other  medical  men,  who  thought  him  suffering  from  monomania, 
especially  as  he  often  used  threats  against  his  mother  and  those  who 
thought  him  insane.  He  was  soon  after  confined  in  a  private  madhouse. 
An  application  was  made  for  his  release.  Several  physicians  examined 
him  (Sir  George  Tuthill,  Drs.  Munro,  Macmichael,  and  Sutherland),  and 
the  majority  being  of  opinion  that  he  was  insane,  a  commission  was  ap- 
pointed by  the  Chancellor.  The  testimony  adduced  was  chiefly  what  has 
already  been  stated.  His  feelings  against  his  mother,  and  his  having  pur- 
chased property  at  an  extravagaut  rate,  were  alleged  against  him.  He  ex- 
pressed much  indignation  at  his  confinement,  but  was  calm  and  correct  in 
his  conversation.  It  appeared  that  at  the  very  time  that  he  was  just  about 
to  be  confined,  he  not  only  gave  sensible  directions  as  to  his  business,  but 
was  consulted  by  the  very  persons  who  put  him  in  the  asylum  as  to  the 
management  of  the  business.  The  result  of  the  commission  was  his  restora- 
tion to  his  liberty  and  property.  As  Dr.  Gooch  remarked,  Davies  always 
was,  and  probably  always  would  be,  a  person  of  weak  mind;  but  he  had 
sufficient  capacity  for  making  money,  was  inoffensive  in  his  habits,  although 
eccentric,  and  had  absolutely  no  known  delusion,  unless  we  consider  his 
antipathy  to  his  mother's  conduct  as  such.  As  Dr.  Coombe  says,  "  The 
true  standard  is  the  patient's  own  natural  character,  and  not  that  of  the  phy- 
sician or  the  philosopher." 

Case  II. — Supposed  Dementia  or  Imbecility. 

(Quoted  from  Tardieu  ("Etude  Medico-legale  sur  la  Folie," 
pp.  241-251.)) 

On  the  28th  of  August,  1863,  the  Civil  Tribunal  of  the  Department  of 
the  Seine  issued  a  commission  to  try  the  sauity  of  Mdlle.  Stephanie  de  S. 
C.  It  was  alleged  that  from  infancy  almost  she  had  been  incoherent,  and 
her  conduct  outrageous  and  extraordinary.  She  was  said  to  grow  worse 
as  she  grew  older.  In  1858,  she  was  reported  to  have  been  violent,  and 
from  this  time  showed  no  regard  or  respect  for  her  mother,  whom  she 
abused  in  no  measured  terms,  and  had  even  struck  upon  one  occasion. 
Her  mother  had  sent  her,  in  March,  1859,  to  a  convent  school.  There  she 
so  pestered  her  mother  by  letters  that  after  fifteen  days  she  was  taken 
home  again.  It  was  said  that  she  had  threatened  her  mother,  her  teachers, 
servants,  and  even  a  priest,  aged  eighty.     Those  who  flattered  her  could 
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do  anything  they  liked  with  her.  For  one  servant  who  thus  behaved,  she 
stole  wine  ;  and  she  sought  to  be  always  in  his  company.  On  his  dismissal, 
she  refused  to  eat  or  sit  at  table.  In  her  fury  she  smashed  her  watch, 
jewelry,  a  lamp,  etc.,  etc.  Finally  she  left  her  mother,  and  took  a  lodging 
in  a  low  street,  hired  for  her  by  the  dismissed  servant.  It  would  appear 
that  she  had  contracted  a  liaison  with  a  designing  person,  and  was  prob- 
ably pregnant  by  him  when  she  left  her  mother's  house.  Dr.  Lasegue  and 
other  medical  men  who  examined  her,  testified,  however,  that  her  answers 
to  questions  were  perfectly  rational.  She  accused  her  mother  (apparently 
with  justice)  of  many  of  the  faults  with  which  she  herself  was  charged. 
We  give  specimens  of  her  letters.     She  writes  to  the  cure : 

"  You  would  have  done  far  better  had  you  persuaded  my  mother  to  send 
away  her  servant,  and  not  her  daughter.  Had  she  done  so,  I  should  not 
have  been  the  talk  of  taprooms.  My  character  would  not  have  been  quite 
destroyed.     I  might  indeed  have  been  married  respectably." 

And  to  her  mother : 

"  Mamma,  I  am  greatly  astonished  at  the  way  in  which  you  treat  me. 
What  have  I  done  that  I  should  be  forbidden  to  set  my  foot  inside  my 
own  mother's  house?     Do  you  wish  to  kill  me  with  grief? 

"  I  may  have  done  many  wrong  things.  My  head  is  a  very  poor  one, 
but  I  am  not  mad." 

And  again : 

"  Miss  de  C.  says  the  people  have  been  gossipping  about  me  in  the  village- 
ever  since  I  left.  Do  you  really  wish  that  my  reputation  and  my  whole 
future  should  be  ruined  in  this  manner? 

"If  you  really  believe  all  you  have  said  I  cannot  be  your  daughter! 

"  Will  not  you  send  Mrs.  M.  to  call  for  me  next  Saturday,  to  assist  at 
the  village  feast,  in  giving  away  the  prizes  for  the  little  girls?  This> 
would  silence  scandalous  tongues,  and  is  as  much  to  the  interest  and  credit 
of  all  the  family  as  it  is  to  my  own." 

She  was  placed  for  a  while  in  a  private  asylum,  but  manifested  no  signs 
of  insanity  there.  She  then  eloped  (as  has  been  stated),  and  was  again, 
placed  under  restraint.  Then  came  the  inquiry  by  Commission,  the  result 
of  which  was,  that  however  blamable  in  a  moral  point  of  view  she  might 
be,  and  however  weak-m'mded,  she  was  neither  imbecile  nor  demented,, 
therefore  not  of  unsound  mind  in  a  legal  point  of  view. 

Case  III. — Miss  Bagster's  Case. 

(Beck,  he.  ciL,  page  423.) 

Miss  Bagster  was  a  young  lady  of  fortune,  who  perpetrated  (sic)  a  run- 
away match  with  Mr.  Newton.  An  application  was  made  by  her  family 
to  dissolve  the  marriage,  on  the  ground  that  she  was  of  unsound  mind. 
The  facts  urged  against  her  before  the  Commissioners  were,  that  she  had 
been  a  violent,  self-willed,  and  passionate  child ;  that  this  continued  as 
she  grew  up;  that  she  was  totally  ignorant  of  arithmetic,  and  therefore 
incapable  of  managing  her  property  ;  that  she  had  evinced  a  great  fond- 
ness for  matrimony,  having  engaged  herself  to  several  persons  ;  and  that 
in  many  respects,  she  evinced  little  of  the  delicacy  becoming  her  sex.  Dr. 
Sutherland  (four  visits)  came  to  the  conclusion  that  she  was  incapable  of 
taking  care  of  herself  or  of  her  property.     She  had  memory,  but  neither 


790  mr.  windham's  case. 

judgment  nor  reasoning  power.  Dr.  Gordon  did  not  consider  her  capacity 
to  exceed  that  of  a  child  of  seven  years  of  age.  Several  non-medical 
witnesses  who  had  known  her  from  infancy  spoke  of  her  extremely  pas- 
sionate and  occasionally  indelicate  conduct.  On  her  examination  before 
the  Commissioners  her  answers  were  pertinent,  and  given  in  a  proper 
manner.  No  indelicate  remark  escaped  from  her.  Drs.  Morrison  and 
■Haslam  were  not  disposed  to  consider  her  imbecile  or  idiotic.  She  con- 
fessed her  ignorance  of  arithmetic,  but  said  that  her  grandfather  sent 
excuses  when  she  was  at  school,  and  begged  that  she  might  not  be  pressed. 
The  jury  brought  in  a  verdict  that  Miss  Bagster  had  been  of  unsound 
mind  since  November  1,  1830  (the  trial  was  in  1832),  and  the  marriage 
was  consequently  dissolved.  "London  Medical  Gazette,"  vol.  x,  pp.  519, 
553,  and  London  "Atlas"  newspaper,  July  8  and  15,  1832.  This  verdict 
seems  to  the  authors  to  have  been  unreasonable.  Dr.  Morrison  very  justly 
said  that  he  would  undertake,  in  six  months,  to  teach  her  arithmetic  and 
the  use  of  money.  "  A  deficiency  of  education,"  he  said,  "  would  account 
for  all  the  appearances  observed  in  Miss  Bagster." 


Case  IV. — The  Earl  of  Portsmouth's  Case. 
(Beck,  note  to  page  423.) 

In  the  suit  for  the  dissolution  of  the  marriage  of  the  Earl  of  Portsmouth, 
on  the  ground  that  he  was  of  weak,  and  afterwards  of  unsound  mind,  it  was 
proved  that  his  servants  were  his  playfellows,  that  he  was  fond  of  driving 
carts  loaded  with  dung  or  hay,  that  he  was  occasionally  extremely  cruel 
to  his  horses  and  his  domestics,  breaking  the  leg  of  his  coachman,  who 
was  lying  with  it  already  broken.  He  had  a  great  desire  to  bleed  per- 
sons, carrying  lancets  with  him  ;  would  follow  funerals,  etc. !  The  Com- 
mission found  him  of  unsound  mind,  and  the  marriage  was  subsequently 
dissolved.     Haggard's  "  Ecclesiastical  Reports,"  vol.  i,  p.  355. 

As  regards  cruelty,  not  to  refer  to  Nero,  or  to  the  tyrant  of  Syracuse  in 
ancient  times,  or  to  the  police  reports  of  the  present  day,  the  reader  may 
consult  with  advantage  the  "  Merkwurdige  Criminal-Rechtsfalle  "  of  Dr. 
P.J.  A.  Hitter  von  Feuerbach ,  2ter  theil  (Giessen,  1839)  art.  Andreas 
Bichel,  the  girl  slayer,  and  art.  George  Rede.  It  is  extremely  likely  that 
the  ivere-ivolves  and  vampires  of  the  middle  ages  were  lunatics  with  the 
mania  of  cruelty. 

Case  V.—Mr.  TV.  F.    Windham's  Case. 

(December,  1861,  Taylor,  loc.  cit.,  pp.  543-547.) 

The  question  raised  here  was  similar  to  that  in  Miss  Bagster's  case. 
Fifteen  relatives  petitioned  for  an  inquiry  into  the  state  of  Mr.  Windham's 
mind,  on  the  ground  that  he  labored  under  congenital  deficiency  of  intel- 
lect. On  the  other  side  it  was  argued  in  his  favor  that  his  mental  condi- 
tion, if  below  the  normal  standard,  was  entirely  owing  to  the  results  of  a 
neglected  education.  The  inquiry  lasted  thirty-three  days,  and  140  wit- 
nesses were  examined,  fifty  for  the  petitioners,  and  ninety  for  Mr.  Wind- 
ham. The  evidence  was  very  conflicting.  His  whole  life  and  conduct 
were  inquired  into.  He  had  been  sent  to  Eton,  but  learned  little  there. 
As  a  boy  he  was  wholly  unlike  other  boys  ;  and  when  he  attained  his  ma- 
jority, in  1861,  his  conduct  was  extravagant  and  wild.  But  he  was  not 
entirely  deficient  in  business  matters  ;  for  it  was  proved  that  his  uncle,  one 
of  the  petitioners,  had  shortly  before  negotiated  with  him  for  the  sale  of  a 
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piece  of  land  of  the  value  of  £1000,  thereby  admitting  his  capacity  to 
transact  business.  It  was  said  that  he  was  very  extravagant,  buying 
things  he  did  not  want  at  exorbitant  prices,  thus  incurring  large  debts, 
with  no  reasonable  prospect  of  being  able  to  pay  them.  That  he  was  guilty 
of  gross  indecency  of  language  and  conduct  in  public  places;  and  that 
even  in  the  presence  of  ladies  he  appeared  to  have  no  sense  of  shame  ;  that 
he  habitually  associated  with  low  characters  of  both  sexes;  and  three 
weeks  after  he  became  of  age,  he  married  the  paramour  of  one  of  his  asso- 
ciates ;  having  infected  her  with  syphilis,  he  gave  her  from  £12,000  to 
£14,000  in  jewelry,  and  settled  upon  her  £800  per  annum  for  life  as  a 
compensation  for  his  misconduct,  his  income  at  this  time  being  not  more 
than  £1250  per  annum.  Although  his  wife  cohabited  with  another  man, 
Windham  again  lived  with  her,  etc.  He  was  fond  of  dressing  and  acting 
as  a  detective,  railway  guard,  and  of  driving  trains,  etc.  The  Lord  Jus- 
tices appointed  Dr.  Forbes  Winslow  and  Dr.  Mayo  as  examiners,  with  Dr. 
Bright  as  assessor.  There  were  two  interviews  of  three  hours  in  all.  It 
was  found  difficult  to  keep  his  attention  fixed  on  any  one  point.  Drs. 
Winslow  and  Mayo,  and  Dr.  Southey  (also  appointed  by  the  Lord  Justices), 
all  considered  him  imbecile.  On  the  other  hand,  Dr.  Tuke,  Dr.  Seymour 
(eight  years  a  Commissioner  in  Lunacy),  and  Mr.  Hancock,  Dr.  Hood, 
of  Bethlehem  Hospital,  Dr.  Sutherland,  and  Dr.  Conolly,  all  considered, 
him  of  sound  mind.  The  Master  in  Lunacy,  Mr.  Warren,  in  addressing 
the  jury,  said  :  "  The  question  to  be  decided  was,  not  whether  Mr.  Wind- 
ham was  absolutely  insane,  but  whether  there  was  such  imbecility  of  mind, 
not  amounting  to  actual  insanity  (!),  as  to  render  him  unable  to  act  with 
any  proper  or  provident  discretion,  or  to  render  him  liable  to  be  robbed 
by  any  one.  The  broad  question  was,  whether  he  was  of  sufficiently  sound 
mind  to  be  intrusted  with  the  management  of  himself  and  of  his  affairs. 
Mere  weakness  of  character,  mere  liability  to  impulse,  good  or  bad,  mere 
imprudence,  recklessness,  and  eccentricity,  to  which  might  be  added  im- 
morality, did  not  constitute  unsoundness  of  mind,  unless  in  looking  first  at 
the  whole  of  the  evidence,  there  was  good  reason  to  refer  them  to  a  morbid 
constitution  of  the  intellect.  They  might  furnish  evidence  of  unsoundness, 
but  they  did  not  constitute  it." 

Mr.  Windham  then  underwent  a  private  examination  before  the  jury; 
and  it  is  said  that  he  gave  proper  answers  to  the  various  questions  put  to 
him.  The  jury,  by  a  majority  of  fifteen  to  eight,  returned  the  following 
verdict :  "  That  Mr.  Windham  is  of  sound  mind,  and  capable  of  taking 
care  of  himself  and  of  his  affairs."  After  this  verdict,  he  was  guilty  of 
other  eccentric  acts,  exhausted  a  splendid  fortune,  and  became  a  bankrupt. 
(It  is  worth  while  referring  to  Dr.  Taylor,  and  to  the  newspapers  of  the 
time,  to  read  the  severe,  and  often  unjust,  strictures  of  the  medical  evi- 
dence in  this  case.  Some  of  Mr.  Windham's  relatives  appeared  in  no 
very  favorable  light  on  the  trial.  Whenever  they  could  make  an  advan- 
tageous bargain,  they  considered  him  sane ;  when  they  "  stood  to  lose  "  by 
him,  they  denounced  him  as  imbecile  and  demented!) 

Case  VI. —  Case  of  Hadfield.  and  Truelock,  tried  in  1800,  for  shooting  at 

King  George  III. 

(Beck,  loc.  cit.,  p.  429,  who  refers  to  "  Collinson  on  Lunacy,"  vol.  i,  p.  475.) 

"  Hadfield's  insanity  had  been  of  some  years'  standing,  owing  to  a  wound 
of  the  head  received  in  battle ;  he  had  repeatedly,  in  these  paroxysms, 
attempted  murder,  and  a  day  or  two  before  the  act  he  attempted  to  kill 
his  own  child.     Hadfield  shot  at  the  King  on  the  persuasion  of  Truelock, 
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a  maniac,  who  prophesied  that  the  Messiah  should  proceed  from  his  mouth, 
and  told  Hadfield  that  the  ouly  obstacle  was  the  King,  who  must  first  be 
dispatched.  They  both  became  tenants  of  Bedlam  for  life.  Hadfield  was 
still  alive  in  1823,  and  may  be  at  present  (1836).  At  the  time  now  re- 
ferred to,  he  did  not  evince  any  symptoms  of  insanity,  but  his  impatience 
of  confinement  had  soured  his  temper,  and  he  was  constantly  grumbling 
and  discontented.  He  was  cleanly  and  regular  in  his  habits,  and  made 
handsome  straw  baskets,  which  he  sold."  "  Sketches  in  Bedlam,"  London, 
1823,  p.  18. 

Case  VII. — Regina  v.  Pate. 

The  prisoner  was  indicted  for  an  assault  on  the  Queen  (Central  Crimi- 
nal Court,  in  1850,  Taylor,  loc.  cit.  p.  561).  It  was  proved  that  he  was 
guilty  of  strange  and  eccentric,  and  even  of  that  which  some  might  call 
insane  conduct,  but  there  was  no  evidence  to  show  that  he  had  not  a 
rational  control  over  his  actions.  Dr.  Conolly  admitted  that  the  prisouer 
was  laboring  under  no  delusion,  that  he  knew  the  distinction  between  a 
right  and  a  wrong  action,  but  he  was  subject  to  sudden  impulses  of  passion. 
He  attributed  his  act  to  some  sudden  impulse  which  he  was  quite  unable 
to  resist.  The  late  Baron  Alderson,  who  tried  the  case,  observed  in  charg- 
ing the  jury,  "That  it  was  not  because  a  man  was  insane  that  he  was  un- 
punishable, and  he  must  say  that  upon  this  point  there  was  generally  a 
very  grievous  delusion  in  the  minds  of  medical  men.  The  only  insanity 
which  legally  excused  a  man  for  his  acts,  was  that  species  of  delusion 
which  conduced  and  drove  him  to  commit  the  act  alleged  against  him. 
They  ought  to  have  proof  of  a  formed  disease  of  the  mind  ;  a  disease  ex- 
isting before  the  act  was  committed,  and  which  made  the  person  accused 
incapable  of  knowing,  at  the  time  be  did  the  act,  that  it  was  a  wrong  act 
for  him  to  do."  The  jury  convicted  the  prisoner,  and  he  was  sentenced  to 
transportation  ("Med.  Gaz.,"  vol.  46,  p.  152;  "Journ.  Psychol.  Med.," 
1850,  p.  557).  Dr.  Taylor  remarks  that  "  here  the  defence  of  insanity 
was  advanced  upon  very  weak  grounds.  Had  the  prisoner  assaulted  a 
policeman  instead  of  the  Queen,  he  would  have  been  fined  or  imprisoned, 
and  nothing  heard  of  the  plea,  although  the  rank  of  the  person  assaulted 
can  make  no  difference  respecting  the  existence  or  non-existence  of  a  dis- 
eased state  of  mind"  ("Journ.  Psychol.  Med.,"  1859,  p.  445;  remarks  by 
Dr.  Forbes  Winslow). 

Francis,  who  shot  at  the  Queen,  was  convicted. 

Oxford,  who  did  the  same,  was  acquitted. 

Arthur  O'Connor  made  an  attempt  on  the  life  of  the  Queen  in  1872. 
Hereditary  taint  and  feeble-miudedness  were  proved,  but  the  court  was 
not  satisfied,  and  he  was  convicted.  We  believe,  however,  that  his  sen- 
tence was  afterwards  commuted  to  detention  in  Broadmoor  Criminal 
Lunatic  Asylum. 

N.  B. — The  frequent  attempts  made  on  the  lives  of  kings  and  queens, 
prime- ministers,  and  eminent  persons,  may  almost  be  held  to  constitute  a 
species  of  insanity  by  themselves.  Apart,  however,  from  strong  political 
feelings,  and  the  desire  of  revenge,  which  are  sometimes  the  motives,  there 
can  be  little  doubt  that  many  of  these  crimes  are  committed  for  the  same 
reason  which  led  to  the  burning  of  the  Temple  of  Diana  at  Ephesus,  by  He- 
rostratus,  and  of  York  Minster  by  Martin, — the  foolish  love  of  notoriety 
in  wTeak-minded  persons, 

"  The  fond  attempt  to  give  a  deathless  lot 
To  names  ignoble,  born  to  be  forgot!"* 

*  Cowper. 
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Case  VIII. —  Case  of  James  Gibson,  commonly  known  as  "Baft  Gibson." 

(Edinburgh  High  Court  Justiciary,  Dec.  23,  1844.  See  "Banking's 
Abstract,"  vol.  i,  Jan.-June,  1845,  p.  383;  and  the  "London  and 
Edinburgh  Journal  of  Medical  Science,"  Feb.  1845.) 

"James  Gibson  was  a  weaver.  He  was  tried  for  fire-raising  before 
Lord  Justice-Clerk  Hope  and  Lords  Moncrieff  and  Cockburn.  The  case 
was  one  of  those  difficult  ones,  which  we  may  expect  to  be  of  frequent 
occurrence,  where  the  words  and  actions  of  a  sane  man  were,  both  before 
and  after  the  trial,  so  mixed  up  with  symptoms  of  unsoundness  as  to  lead 
some  parties,  and  amongst  the  number  one  medical  witness,  to  believe  that 
the  man  was  feigning.  The  evidence  of  several  witnesses  who  had  known 
Gibson  previous  to  the  fire-raising,  was  to  the  effect  that  they  thought 
him  of  weak  mind,  and  he  was  very  generally  known  as  '  Daft '  Gibson. 
It  was  also  distinctly  proved  that  he  had  been  subject  to  delusions.  The 
evidence  of  the  medical  men  confirmed  the  statements  of  other  witnesses; 
and  eight  out  of  nine  medical  men,  of  whom  the  greater  part  were  either 
practically  versed  in  diseases  of  the  mind,  or  prepared  by  the  nature 
of  their  studies,  and  their  general  talents  and  acquirements,  to  form  a 
trustworthy  opinion,  were  in  favor  of  the  prisoner's  insanity.  The  judges' 
charge,  in  face  of  this  decided  balance  of  opinion,  was  strongly  against  the 
prisoner's  insanity,  and  the  evidence  of  the  medical  witnesses  was  under- 
valued to  an  extent  unusual  even  in  a  court  of  law,  while  the  jury  were 
flattered  by  being  told  that  they  were  in  a  better  position  to  judge  of  the 
real  state  of  the  prisoner's  mind  than  the  medical  witnesses,  who  had  re- 
peatedly and  carefully  examined  him  !  The  jury  unanimously  found  the 
panel  'guilty  as  libelled/  and  consequently  disallowed  the  plea  of  insanity. 
The  case  is  one  deserving  of  more  minute  examination  than  our  space  will 
allow  us  to  devote  to  it.  The  judges'  charge  especially  invites  comment, 
and  no  part  of  it  more  than  the  statement  that  the  question  whether  the 
delusions  were  real  or  feigned  'was  purely  a  jury  question.'  One  of  the 
most  difficult  and  delicate  questions  in  the  world  purely  a  question  for  a 
jury  !  The  writer  of  this  has  since  been  informed  that  James  Gibson,  prior 
to  the  carrying  of  the  sentence  of  transportation  into  effect,  was  lodged  at 
the  Millbank  Penitentiary,  where  he  had  not  been  more  than  a  day  when 
the  physician  of  that  establishment,  with  the  concurrence  of  an  eminent 
surgeon,  sent  him  off  to  Bethlehem  Hospital  as  being  decidedly  insane. 
This  he  did  in  entire  ignorance  of  the  particulars  of  his  case,  or  the  fact 
that  the  plea  of  insanity  had  been  raised  in  regard  to  him.  Gibson  was 
detained  at  Bethlehem  as  a  proper  subject  of  treatment." 

Case  IX. — Imbecility  with  Homicidal  Mania. 
(Dr.  Guy,  he.  cit.,  p.  178.) 

Some  years  since  a  Commission  of  Lunacy  was  granted  in  the  case  of  a 
young  gentleman,  aged  twenty,  who  was  the  slave  of  a  childish  fancy  for 
windmills,  with  an  aversion  equally  strong  to  u'aferrnills.  Having  been 
placed  under  control  in  a  place  where  there  were  no  windmills,  he  cut 
the  calves  of  a  child's  legs  through  to  the  bone,  and  stated  that  he  should 
have  taken  away  its  life,  that  he  might  be  tried  for  his  act,  and  removed 
from  a  place  where  there  were  no  windmills.  He  had  always  been  violent 
when  thwarted  in  his  fancy,  had  threatened  his  keeper  and  members  of 
his  family,  and  had  more  than  once  made  preparations  for  committing 
murder. 
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Cases  X,  XI,  and  XII. — Masked  Epilepsy — Homicidal  Mania. 
(Dr.  Guy,  loc.  cit.,  p.  216.) 

A  shoemaker,  subject  to  epilepsy,  was  often  furious  for  some  time  after 
the  fits,  but  sensible,  amiable,  and  industrious  in  the  intervals.  One  day, 
when  in  the  gloomy  and  morose  state  of  mind  that  often  precedes  a  fit,  he 
met  the  superintendent  of  the  asylum,  to  whom  he  was  much  attached, 
and  stabbed  him  to  the  heart.  He  had  not  had  a  fit  for  three  weeks,  but 
the  night  following  the  homicide  he  had  a  severe  fit,  and  for  some  time  the 
attack  continued  to  be  frequent  and  severe. 

A  peasant  suffered  from  epilepsy  from  his  eighth  to  his  twenty-fifth 
year,  when,  instead  of  epileptic  attacks,  he  was  seized  with  an  irresistible 
impulse  to  kill.  He  felt  the  approach  of  his  attack  sometimes  for  days 
beforehand,  and  begged  to  be  restrained.  "  When  it  seizes  me,"  he  said, 
"I  must  kill  some  one — were  it  only  a  child  !"  Before  the  attack  he  was 
very  weary  and  depressed,  could  not  sleep,  and  had  slight  convulsions  of  the 
limbs.  Quoted  from  "Marc,"  by  Maudsley  ("Physiology  and  Pathology 
of  the  Mind,"  p.  309). 

See  also  the  cases  in  Trousseau  referred  to  at  page  749. 

The  "Finsbury  Square  Murder"  was  committed  by  an  epileptic  waiter, 
who  imagined  that  he  had  "  killed  the  devil."  He  made  no  attempt  at 
escape,  and  indeed  was  the  first  to  inform  others  as  to  the  murder. 

Cases  XIII,  XIV,  XV,  XVI,  and  XVII.— Homicidal  Mania. 
(Abridged  from  Beck,  loc.  cit,  pp.  435-443.) 

Robert  Dean,  a  young  man  of  weak  intellect  and  strong  animal  passions, 
became  warmly  attached  to  a  female  superior  in  station  to  himself,  and 
was  rejected.  This  caused  ungovernable  feelings  of  revenge,  and  he  deter- 
mined on  her  murder.  He  had  at  the  same  time  some  religious  ideas;  it 
occurred  to  him  that  she  was  unprepared  to  die,  but  the  impulse  to  shed 
blood  had  taken  irresistible  possession  of  him.  There  was  a  child,  of  which 
he  was  very  fond,  aud  whom  he  had  often  caressed,  who,  he  concluded,  had 
fewer  sins  to  answer  for,  and  this  he  determined  should  be  the  victim.  He 
murdered  it,  and  then  gave  himself  up  to  justice.  He  was  tried,  con- 
demned, and  executed  in  the  county  of  Surrey,  1819.  The  act,  itself  a 
sufficient  proof  of  insanity,  was  strengthened  by  insane  notions  and  actions, 
and  absolute  raving,  even  on  the  scaffold. 

John  Howson,  aged  forty-five,  a  sturdy  beggar,  but  formerly  a  petty 
peddler,  was  tried  before  the  High  Court  of  Justiciary  in  Scotland,  Decem- 
ber 31st,  1831,  for  the  murder  of  a  widow  called  Geddes,  on  the  2d  of  that 
month.  When  taken,  he  denied  all  knowledge  of  the  murder.  He  did 
not  rob  her,  although  he  might  easily  have  done  so.  Drs.  Spens  and 
Watson  visited  him  several  times  in  jail,  but  could  discover  no  signs  of 
insanity.  He  appeared,  however,  to  be  of  low  and  weak  intellect,  and  to 
be  possessed  of  much  cunning.  A  woman  who  knew  him  deposed  at  the 
trial  that  of  late  his  habits  had  altered  ;  he  had  become  filthy  in  person 
and  peculiar  in  mind.  He  was  solitary  and  silent,  living  alone  with  a  cat 
and  a  child  ;  salting  his  bed  and  head  ;  wearing  a  Bible  round  his  waist 
or  round  his  head;  sitting  for  hours  brushing  away  imaginary  flies,  aud 
possessing  an  insatiable  appetite,  eating  half  a  peck  of  potatoes,  with  one 
or  two  pounds  of  bullock's  liver,  almost  raw  and  generally  filthy,  with  two 
pennyworth  or  three  pennyworth  of  bread  at  one  meal.  He  often  wounded 
his  hands,  wrists,  and  arms  with  needles  and  pins,  and  would  suck  the 
blood.     When  asked  why  he  ate  his  meat  raw,  he  said  "  he  liked  the 
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blood."  He  had  taken  a  fancy  to  be  a  Quaker,  but  at  the  meetings  he 
paid  no  attention  to  the  worship,  only  muttering  to  himself  and  pricking 
himself  with  pins  and  needles.  The  medical  defence  was  imperfect,  as 
some  of  the  witnesses  had  never  seen  him.  They  considered  his  insanity 
to  consist  in  a  sudden  morbid  impulse  to  commit  murder.  Howson  was  con- 
victed, and  the  Home  Department  refused  leave  for  additional  proofs  of 
insanity,  consisting  of  unprovoked  and  boisterous  acts  of  violence,  to  be 
adduced.  The  evening  before  his  execution  he  accused  himself  of  eight, 
murders,  which  were  supposed  to  be  pure  delusions.  His  voracious  appe- 
tite continued  to  the  last.  ("Edinburgh  Med.  and  Surg.  Journal,"  vol. 
38,  p.  51;  "Edinburgh  Law  Journal,"  vol.  1;  "Medico-legal  Cases  of 
Homicide,"  by  A.  "Watson,  Esq.) 

Louis  Papavoine,  first  clerk  in  the  Port  of  Brest,  had  always  been 
unsocial  and  melancholic,  and  much  addicted  to  solitary  walks.  During 
the  last  year  of  his  clerkship  he  seems  to  have  had  a  delusion  or  a  dream 
that  some  one  wanted  to  kill  him  in  his  sleep.  This  lasted  ten  days.  He 
soon  after  took  charge  of  his  father's  business  as  a  woollen  clothier,  and 
got  involved  in  difficulties.  In  September,  1824,  he  complained  of  illness. 
He  was  ordered  change  of  air.  He  began  to  doubt  if  his  father  and  bro- 
ther were  really  dead.  On  October  3d  he  received  good  news  of  the  busi- 
ness, and  went  to  Paris.  Five  or  six  days  after,  he  suddenly  murdered 
two  children,  who  were  strangers  to  him,  in  the  presence  of  their  nurse. 
He  had  bought  a  knife  just  before.  He  escaped,  and  when  taken  and 
accused,  declared  that  he  mistook  the  children  for  those  of  the  Due  de 
Berri.  He  then  set  fire  to  his  bed,  stabbed  a  fellow-prisoner,  and  was 
hardly  restrained  from  murdering  him.  It  appeared  on  the  trial  that  his 
father  had  been  subject  to  mania,  and  was  generally  a  morose,  melancholy 
man.  The  prosecution,  however,  believed  that  the  accused  was  a  ferocious 
criminal,  and  that  his  conduct  in  prison  was  feigned.  The  jury  found  him 
guilty.  He  was  condemned  to  death,  and  executed  on  the  19th  of  March, 
1825.  When  interrogated,  he  defended  himself  with  some  ingenuity. 
("Causes  celebres  du  dixneuvieme  siecle,"  vol.  1,  pp.  203-290.)  A 
perusal  of  this  trial  leaves  hardly  any  reasonable  doubt  as  to  this  man's 
insanity. 

Dr.  Prichard,  in  his  article  Soundness  and  Unsoundness  of  Mind,  in  the 
"  Cyclopaedia  of  Practical  Medicine,"  quotes  the  following  from  "  Marc :" 
The  servant  of  a  German  mistress  begged  the  lady  to  discharge  her.  She 
said  that  whenever  she  undressed  the  child  she  nursed,  its  white  skin 
tempted  her  to  murder  it  and  tear  it  to  pieces.  She  was  afraid  she  could, 
not  resist  the  desire,  and  preferred  to  leave  the  house.  This  occurred  in 
Baron  von  Humboldt's  family.  A  young  lady  in  a  French  asylum  used 
every  now  and  then  to  experience  a  violent  desire  to  kill  somebody,  and 
would  at  such  times  ask  for  a  strait-waistcoat,  and  to  be  carefully 
guarded  until  the  paroxysm  was  over. 

A  distinguished  chemist  and  poet,  naturally  mild  and  sociable,  volun- 
tarily sought  safety  in  a  lunatic  asylum.  Tormented  by  the  desire  of 
killing,  he  often  prayed  most  earnestly  at  the  altar  to  be  delivered  from 
such  a  horrible  feeling.  In  the  asylum  he  would  go  to  its  director  and 
ask  to  have  his  thumbs  tied  together  with  a  ribbon.     This  slight  ligature 

was  sufficient  to  calm  the  unhappy  R ,  who,  however,   finished  by 

endeavoring  to  kill  one  of  his  friends,  and  perished  in  a  violent  fit  of 
maniacal  fury. 

Henrietta  Cornier,  aged  twenty-seven,  a  French  servant,  naturally  gay, 
amiable,  mild,  and  fond  of  children,  became  silent,  melancholy,  and  ab- 
sorbed in  reverie,  in  June,  1825.  She  was  dismissed  from  service,  and  fell 
into  a  state  of  permanent  stupor.     In  September,  she  tried  to  drown  her- 
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self  in  the  Seine,  but  was  prevented.  Employment  was  again  procured 
for  her  in  October.  On  the  fourth  of  November  she  took  home  a  beauti- 
ful child  of  a  neighbor's,  a  girl  aged  nineteen  months,  and  cut  its  head 
off.  The  poor  mother  came  to  seek  her  child.  Henriette,  perfectly  calm, 
said,  "Your  child  is  dead."  As  the  mother  forced  her  way  into  the  room, 
Henriette  threw  the  head  into  the  street.  When  arrested,  she  was  found 
sitting  on  a  chair  near  the  body  of  the  child,  gazing  at  it,  with  the  bloody 
knife  by  her,  and  her  hands  and  clothes  covered  with  blood.  So  far  from 
denying  or  excusing  the  crime,  she  confessed  it,  and  said  with  indifference, 
"  I  intended  to  kill  the  child."  MM.  Adelon,  Esquirol,  and  Leveilles 
could  find  no  positive  proofs  of  insanity,  but  did  not  deny  she  might  be 
insane.  She  was  confined  in  the  Salpetriere,  but  the  repeated  examina- 
tions of  the  physicians  do  not  appear  to  have  led  them  to  any  definite 
opinion  of  her  insanity.  The  Advocate-General,  at  the  trial,  treated  the 
existence  of  monomania  as  a  mere  fancy,  invented  for  the  purpose  of  para- 
lyzing the  hands  of  justice.  The  jury  found  her  guilty  of  voluntary  but 
not  premeditated  murder.  She  was  sentenced  to  perpetual  imprisonment 
with  hard  labor,  and  to  be  branded.  She  heard  the  sentence  without 
betraying  the  least  emotion. 

Similar  cases  might  be  multiplied  almost  indefinitely.  Drs.  Prichard 
and  Esquirol  agree  that  homicidal  or  audrophonic  insanity  offers  the  fol- 
lowing characters: 

1.  The  homicidal  acts  of  insane  persons  have  generally  been  preceded 
by  other  striking  peculiarities  of  action,  noted  in  the  conduct  of  these  in- 
dividuals, often  by  a  total  change  of  character. 

2.  They  have  often  been  discovered  to  have  either  committed  suicide 
or  to  have  expressed  a  wish  for  death,  or  to  have  even  wished  to  be  exe- 
cuted as  criminals. 

3.  Their  acts  are  motiveless,  or  in  opposition  to  the  kuown  influences  of 
all  human  motives.  A  man,  known  to  be  tenderly  attached  to  them,  mur- 
ders his  wife  and  children  ;  a  mother  destroys  her  infant ;  (or  the  victims 
are  perfect  strangers). 

4.  Their  subsequent  conduct  is  characteristic  ;  they  (seldom)  seek  escape 
in  flight,  even  deliver  themselves  up  to  justice,  acknowledge  their  crime, 
describe  their  state  of  mind,  or  remain  stupefied  and  overcome  by  the  hor- 
rible consciousness  of  the  atrocious  nature  of  their  deed. 

5.  The  (ordinary)  murderer  has  generally  accomplices  in  vice  and  crime  : 
there  are  assignable  inducements  to  lead  to  the  commission  of  the  murder 
— motives  of  self-interest,  of  revenge  displaying  premeditated  wickedness. 
The  acts  of  the  madman  are  in  some  instances  of  this  character,  but  the 
premeditation  is  peculiar  and  characteristic. 

Cases  XVIII  and  XIX. —  Cases  of  the  Duchess  of  Manchester  and  Mr. 
Dyce  Sombre — Testamentary  Capacity. 

{Duke  of  Manchester  v.  Bennett.     Kingston  Lent  Assizes,  1854.     Taylor, 

loc.  cit.,  p.  551.) 

"  The  duchess  had  made  a  will,  which  was  disputed  on  the  ground  that, 
from  bodily  illness  and  mental  infirmity,  she  was  not  at  the  time  compe- 
tent to  dispose  of  her  property.  In  1843  she  made  a  will,  bequeathing 
her  property  to  her  children;  in  1848  she  made  another  will,  revoking 
that  of  1843,  and  bequeathing  the  absolute  control  of  her  property  to  her 
husband,  the  duke.  This  second  will,  which  was  executed  on  or  about  the 
26th  October,  1848,  was  the  subject  of  dispute.     It  appeared  from  the  evi- 
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dence  that  the  duchess  had  been  seized  with  hysteria  and  strong  convul- 
sions on  the  12th  of  September  preceding,  but  her  mind  was  not  then 
affected.  On  the  1st  of  October  she  was  again  attacked  with  convulsions, 
and,  according  to  some  of  the  witnesses,  she  labored  under  acute  mania, 
with  symptoms  of  inflammation  of  the  brain.  She  died  on  the  21st  of 
November,  about  three  weeks  after  the  execution  of  the  will,  and  there 
was  evidence  to  show  that  she  had  some  delusions  both  before  and  after  its 
execution.  A  physician,  who  was  the  medical  attendant  of  the  family, 
and  was  one  of  the  witnesses  to  the  will,  deposed  that  on  the  day  it  was 
signed,  and  for  some  days  previously,  the  duchess  had  recovered  her  rea- 
son, and  that  at  the  time  of  signing  it  she  was,  in  his  judgment,  aware  of 
what  she  was  doing,  and  that  she  voluntarily  delivered  it  as  her  own  act 
and  deed.  It  appeared  also  that  the  disputed  will  was  substantially  such 
as  the  duchess  had  announced  her  intention  to  make  long  before  the  exe- 
cution of  it,  and  when  it  was  not  suggested  that  she  was  in  an  unsound  or 
incompetent  state  of  mind.  Three  medical  men  of  eminence  were  called 
on  the  part  of  the  defendants,  and  expressed  their  opinions,  from  the  evi- 
dence, that  the  deceased  at  the  time,  of  making  the  will  was  incompetent 
to  make  it ;  that,  in  fact,  she  was  proved  to  have  been  insane,  and  there 
was  no  medical  evidence  that  she  had  had  a  lucid  interval.  These  opin- 
ions were  based  on  the  nature  of  the  illness,  its  duration,  and  the  proba- 
bility (for  there  was  a  want  of  any  direct  evidence  on  this  point,  except 
that  which  showed  the  duchess  to  be  in  a  sane  and  disposing  state  of  mind) 
that  this  illness  still  affected  her  mind  when  she  executed  the  will.  The 
point  at  issue  then  was,  '  Was  she,  or  was  she  not,  in  a  competent  state  of 
mind  at  the  time  of  executing  the  will?'  The  jury  found  that  she  was 
competent,  and  that  the  will  was  valid ;  but  a  new  trial  was  subsequently 
granted  by  the  Vice  Chancellor.  This  did  not  take  place,  as  the  case  was 
ultimately  arranged  without  it." 

Dr.  Taylor  (from  a  careful  consideration  of  the  evidence  given  at  the 
trial)  concludes  that  the  duchess  was  never  really  insane  at  all,  but  only 
suffered  from  delirium  at  times,  due  to  her  bodily  illness,  a  state  quite 
compatible  with  perfectly  lucid  intervals  of  perfect  sanity.  He  very  justly 
remarks,  that  it  is  much  to  be  regretted  that  she  was  not  asked  by  her 
medical  attendant  (who  was  also  a  witness  to  the  will)  to  state  the  amount 
of  her  property  and  her  wishes  concerning  it.  Had  she  done  so,  in  clear 
and  intelligible  language,  there  would  have  been  little  room  for  dispute  as 
to  her  intentions  or  her  sanity. 

The  will  of  Dyce  Sombre  (Prerogative  Court,  Jan.  7,  1856),  dated  in 
June,  1849,  gave  rise  to  a  litigation  in  reference  to  the  alleged  insanity 
of  the  testator.  The  deceased  was  the  subject  of  numerous  inquisitions, 
some  of  them  undertaken  at  his  own  request,  and  the  results  were  variable. 
On  some  of  these  inquiries  he  was  pronounced  to  be  sane,  and  competent 
to  manage  his  own  affairs,  an  opinion  also  entertained  by  some  English 
and  French  physicians.  By  others,  again,  it  was  considered  that  during 
the  whole  period  of  seven  years  his  mind  was  still  infected  with  certain 
delusions  respecting  his  wife  and  her  relations.  Drs.  Seymour  and  Ollife, 
who  had  been  attesting  wituesses  to  some  of  the  testamentary  papers,  con- 
sidered him  to  be  of  sound  mind  at  the  time  of  signing  them/  This  might, 
however,  be  consistent  with  the  existence  of  some  delusion  in  reference  to 
the  disposition  of  his  property.  Sir  John  Dodson,  in  delivering  judgment, 
said  :  "  A  person  might  manage  his  property  exceedingly  well  to  a  certain 
extent,  and  yet  be  laboring  under  insane  delusions  ;  and  any  insane  de- 
lusion whatever  operating  on  his  mind  would,  according  to  the  law  and 
practice  of  the  court,  render  him  incapable  of  making  a  will.  But  suppos- 
ing these  gentlemen  thought  him  capable  in  June  and  August,  1849,  what 
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was  to  be  said  as  to  the  publication  of  a  book  by  the  deceased,  called  the 
'Refutation,'  which  took  place  very  shortly  afterwards,  and  which  must 
have  been  in  preparation  when  the  will  and  codicil  were  executed?  It 
contained  statements  which  showed  that  the  deceased  could  not  have  been 
of  sound  mind  when  he  composed  it.  Under  these  circumstances  the  court 
could  come  to  no  other  conclusion  than  that  he  labored  under  insane  de- 
lusions in  1843,  and  that  he  continued  to  entertain  them  when  the  papers 
propounded  were  executed." 

The  court,  therefore,  pronounced  judgment  against  the  will  and  codicil. 
In  this  case  the  delusions  had  never  been  entirely  eradicated  from  the 
mind  of  the  testator.  There  is,  however,  a  difference  between  unsound- ' 
ness  of  mind  represented  by  incompetency  to  manage  affairs,  and  that  de- 
fect of  mind  which  deprives  a  man  in  the  legal  sense  of  the  power  of 
disposing  of  his  property  by  will.  A  mind  may  be  clear  enough  for  the 
performance  of  some  of  its  functions,  and  yet  not  clear  enough  for  the 
performance  of  others.  A  man  may  give  clear  and  reasonable  directions 
for  the  preparation  of  a  will,  and  even  sign  it  in  a  natural  manner,  but  he 
may  he  governed  by  caprice  and  passion,  amounting  to  insanity,  in  the 
disposition  of  his  property.  It  has  been  well  remarked  that  "so  long  as 
human  nature  is  the  mysterious  phenomenon  that  it  is,  and  the  empires  of 
reason  and  unreason  border  so  closely  on  each  other,  we  must  expect  often 
to  err,  when  we  try  to  discover  whether  a  man,  alternately  the  subject,  of 
both,  was  in  or  out  of  his  mind  at  any  given  moment.  A  disposing  power 
may  exist  in  the  mind  of  a  person  not  legally  competent  to  manage  his 
affairs.  The  criteria  applied  are  different,  and  the  existence  of  such  a 
power  must  be  a  matter  to  be  proved  by  evidence  in  each  particular  case." 

N.B. — These  two  cases  are  taken  almost  verbatim  from  Dr.  Taylor,  whose 
large  work  contains  a  number  of  other  will  cases,  remarks  on  eccentric 
wills,  and  other  illustrations  of  the  medico-legal  relations  of  insanity. 

Case  XX. — Insanity  and  Epilepsy  Feigned  by  a  Prisoner. 

(Case  reported  by  Dr.  Lunier,  of  the  Blois  Asylum,  Laurent's  Eighteenth 
Case,  he.  cit,  p.  258,  etc.) 

Bimbinet  Constant,  aged  twenty-nine,  vine-dresser,  married,  and  of  good 
constitution,  was  admitted  to  the  asylum  on  January  6,  1860,  the  physi- 
cian of  a  prison  having  certified  that  he  was  suffering  from  acute  mania. 
His  symptoms  seemed  to  confirm  this  at  first.  There  was  a  history  of  an 
accident  to  his  head  five  or  six  years  before.  This  was  not  confirmed  by 
his  sister-in-law.  He  complained  of  being  tormented  by  strange  ideas, 
which  made  him  sit  up  many  hours  at  night.  In  the  day  he  kept  walking 
about,  making  the  sign  of  a  cross,  and  striking  his  breast,  turning  his  eyes 
towards  heaven.  Ou  January  17,  he  was  found  lying  in  the  courtyard, 
with  his  face  to  the  ground,  two  or  three  yards  outside  the  wall.  The 
keepers  thought  he  wanted  to  escape,  and  did  not  notice  anything  peculiar 
about  him.  On  being  interrogated,  he  said  he  felt  giddy  and  faint.  There 
were,  according  to  him,  no  warnings,  and  no  sequelae.  He  presented  no 
signs  of  a  recent  severe  fit.  On  the  visit  of  the  23d  the  doctor  found  him 
in  tears  ;  he  was,  he  said,  "  agitated  by  a  great  desire  to  see  his  little  children." 
The  keeper  had  offered  to  write  for  him,  but  he  refused;  "for,"  said  be, 
"  the  director  might  then  see  that  I  am  quite  in  my  right  mind." 

Ou  the  30th,  after  the  indictment  had  been  read  over  to  him,  he  was 
attacked  with  another  of  his  fits.  On  the  doctor  being  called,  he  found 
him  with  convulsions  of  the  face,  limbs,  trunk,  and  eyeballs.  The  pupils, 
however,  contracted  readily,  and  appeared  normal;  he  did  not  foam  at 
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the  mouth  ;  he  had  not  vomited,  though  he  had  just  eaten  ;  his  pulse  was 
80-88.  He  did  not  pass  urine  in  the  fit.  Suddenly  touched  with  a  hot 
key,  he  winced  and  withdrew.  But  on  a  second  occasion,  when  he  could 
see  what  was  going  to  be  done,  he  bore  the  pain  unflinchingly.  This  fit 
was  followed  by  no  prostration  or  weakness.  Two  hours  after,  when 
watched,  he  was  seen  murmuring  prayers,  his  arms  crossed  on  his  breast. 
Then  finding  he  was  watched,  he  cried  out  suddenly,  stretching  his  arm 
out,  with  the  fist  closed,  "  If  I  had  a  sword,  I  would  kill  him  !" 

On  February  2d,  the  doctor  sent  for  him  at  two  P.M.,  and  talked  seri- 
ously to  him,  telling  him  that  it  was  against  his  interest  to  feign  insanity. 
He  replied,  "  I'm  not  mad  at  all ;  and  I'll  giveyou  200  francs  (£8)  if  you 11 
let  me  escape."  The  evening  before  he  had  answered  sensibly  to  questions 
about  the  indictment.  To-day  he  denied  all  knowledge  of  his  partners  in 
guilt,  aud  then  a  little  later  admitted  the  falsity  of  this  denial.  Next  day 
he  feigned  imbecility  before  his  own  advocate;  but  on  the  above  facts 
being  alluded  to,  he  abandoned  the  role,  and  recovered  his  memory  and 
his  intelligence.  Next  day  he  admitted  his  sanity,  aud  that  he  had 
shammed  the  madness.  He  persisted,  however,  that  the  fits  were  real.  In 
the  face  of  the  man's  admissions  as  to  his  imposture,  and  looking  at  the 
peculiar  and  unusual  nature  of  the  fits,  M.  Lunier  concluded  that  these 
also  were  feigned,  and  reported  accordingly. 

Cases  XXI  and  XXII. — Feigned  Insanity — Silly  Answers  to  Questions. 
("  Laurent,"  he.  cit.,  pp.  103  and  106.) 

A  prisoner,  called  Rarnbaud,  was  sent  from  the  assizes  at  Nancy  to  the 
Asylum  of  Mareville,  that  Dr.  Morel  might  report  as  to  his  insanity  or 
otherwise.  On  the  day  of  his  arrival  he  appeared  to  be  in  a  state  of  fury, 
excitement,  and  exalted  ideas.  He  dashed  at  the  keepers,  and  his  language 
seemed  as  disordered  as  his  actions.  He  was  asked  his  age :  he  replied, 
"It  is  quite  ten  miles  to  Nancy."  Asked  what  countryman  he  was. 
Answer:  "Oh!  you  want  to  assassinate  me,  do  you — you — you?  Don't 
hide  yourselves.  You  are  disguised.  You  know  !"  "Are  you  married  or 
single  ?"     Answer : 

"  '  Oh,  welladay,  upon  my  life, 

You're  well  acquainted  with  my  wife  !' 

Yes!  I'm  married.  No!  I'm  not  married,"  and  so  on.  This  man  had 
long  pretended  to  be  a  deaf  mute.  Placed  amongst  such,  with  an  officer 
who  pretended  to  be  so  in  order  to  watch  him,  he  was  caught  talking  to 
himself.  On  his  discharge  he  shammed  again,  to  gain  charity,  but  forgot 
himself  one  day  when  very  drunk.  After  this  followed  the  fury  and  wild 
talk  mentioned  above. 

Suell,  in  the  Berlin  "Medical  Zeitung,"  gives  the  following  case  : 

Catherine  R ,  a  widow,  bought  a  house,  and  did  not  like  it.     To 

annul  the  contract,  her  children  said  she  was  insane.  The  court  appointed 
three  experts  to  report  on  her  case.  They  found  an  aged  woman,  almost 
blind  from  cataract.  Her  features  expressed  a  stupid  look  of  don't-care- 
ish-ness  (insouciance).  She  could  not  look  any  one  in  the  face,  but  kept 
her  eyes  always  on  the  ground.  She  could  not,  however,  succeed  in  quite 
fixing  her  expression.  One  doctor  asked  her  to  read  or  write ;  she  said 
she  could  not  (which  was  probably  true).  She  was  then  asked  to  count, 
and  she  did  so  thus:  1,  2,  4,  6,  7,  8,  10,  11,  13,  18,  19,  21.  Asked  how 
many  fingers  she  had  on  each  hand  ;  she  hesitated  ;  after  a  bit  she  said  four. 
Asked  to  count  her  fingers,  she  left  out  the  rwf^-finger  every  time,  and 
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counted  thus  :  1,  2,  4,  6.     Asked  how  many  two  and  two  made,  she  said, 
after  some  hesitation,  six.     Other  questions  and  answers  were  as  follows  : 

Q.  How  many  children  have  you? 

A.  I  believe  I  have  nine.     (She  had  seven  really.) 

Q.  How  long  has  your  husband  been  dead  ? 

A.  About  ten  years.     (Five  years  was  the  truth.) 

Q.  What  did  he  die  of? 

A.  He  was  ill  for  more  than  a  week.  (In  reality  he  was  killed  instantly 
by  a  fall.) 

Q.  Do  you  know  this  daughter  of  yours?     (Her  daughter  Catherine.) 

A.  Yes. 

Q.  What  is  her  name  ? 

A.  Babetta. 

Q.  Have  you  any  other  relations? 

A.  Yes.  I've  a  sister,  Barbara.  She's  married  to  a  man  called  Prince. 
Send  for  her,  for  she  never  comes  to  see  me.  (Her  sister  had  long  been 
dead.) 

Q.  What  year  is  this  ? 

A.  I  don't  know. 

Q.  How  long  is  it  since  Christmas? 

A.  I  don't  know. 

Q.  Have  you  bought  a  house? 

A.  I  don't  know.  I've  got  one  house;  why  should  I  buy  another? 
There  are  folks  who  want  to  buy  my  house. 

Q.  Where  do  you  live? 

A.  I  don't  know. 

Q.  What  use  do  they  make  of  the  monastery  at  Eberback  ? 

A.  There  are  monks  living  there.  (There  had  been  none  for  fifty 
years.) 

Q.  Have  you  eaten  anything  to-day? 

A.  No.     (She  had  just  done  so.) 

Q.  What  did  you  eat? 

A.  Potatoes.     (She  ought  to  have  said  soup.) 

Q.  What  sort  of  wine  did  last  year's  vintage  afford? 

A.  Very  good  indeed.     (It  was  really  very  bad.) 

Q.  What  is  your  clergyman's  name? 

A.  Ohler.     (It  should  have  been  Muschka.) 

Q.  Do  you  know  the  Ten  Commandments?     If  so,  tell  us  the  first. 

A.  "  I  am  the  Lord  thy  God,"  etc. 

Q.  What  is  the  second,  then? 

A.  "  I  am  the  Lord  thy  God,"  etc. 

Q.  What  is  the  third  ? 

A.  I  don't  know. 

Q.  The  fourth  ? 

A.  I  don't  know. 

Q.  The  fifth,  then? 

A.  "  Thou  shalt  not  honor  thy  father  and  mother." 

From  this  fencing  with  the  questions,  the  experts  decided  that  she  was 
feigning.  The  witnesses  for  her  were  condemned  for  perjury.  She  was 
condemned  to  the  House  of  Correction,  for  deceit  and  exciting  to  perjury. 
After  this  sentence,  she  gave  up  her  shamming,  and  no  longer  simulated 
insanity. 

(M.  Laurent,  he.  tit.,  gives  many  other  cases  of  feigned  insanity.  It 
is  noteworthy  that  in  some  cases  the  prolonged  feigning  appeared  to  impair 
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the  soundness  of  the  mind,  so  that  those  who  shammed  at  first  became  really 
insane  in  the  end.     See  Remarks  on  Feigned  Diseases.) 

Case  XXIII. — A  genuine   Will  annulled — Dementia,  Monomania  of  per- 
secution— Suicide  by  means  of  a  Guillotine  made  by  himself. 

(Tardieu,  loc.  cit,  p.  375,  etc.) 

This  is  Tardieu's  Case  XVI.  On  the  24th  of  April,  1862,  M.  C.  H.  C. 
killed  himself  by  means  of  a  guillotine,  which  he  had  taken  two  years  to 
design,  make,  and  perfect.  He  had  long  been  demented,  and  in  1847  was 
placed  by  the  authorities  in  an  asylum.  In  1851  he  was  also  declared  in- 
capable by  the  civil  tribunal  of  Largres.  When  he  died  there  was  a  will 
in  his  lawyer's  hands  dated  August  21,  1843;  in  this  he  left  his  cousin, 
Miss  L.  C,  all  his  property.  There  was  also  a  codicil  or  writing,  entitled 
"  A  note  of  explanation  to  be  added  to  my  will,"  of  the  same  date.  His 
brothers  and  nephews  disputed  the  will  on  the  ground  of  insanity.  These 
were  the  heirs-at-law,  or  natural  heritors.  They  alleged  that  as  far  back 
as  1836  the  testator,  who  had  always  been  flighty  from  a  child,  was 
attacked  by  a  monomania  of  persecution,  and  of  hate  against  his  father, 
brothers,  and  other  members  of  his  family,  whom  he  causelessly  regarded 
as  enemies.  This  monomania  increased,  and  under  its  influence  the  will 
and  codicil  were  written.  MissL.  C.  rejoined  that  he  was  quite  sane  when 
he  made  the  will,  and  that  there  was  nothing  in  that  document  to  prove 
him  insane.  The  court  decided  against  the  will,  and  condemned  Miss  L. 
C.  in  costs,  whilst  admitting  that  at  the  time  the  testator  made  it  he  may 
have  been  highly  intelligent,  especially  as  it  was  made  some  years  before 
his  dementia.  But  the  court  considered  that  his  delusions  of  persecution 
and  groundless  idea  that  all  his  relatives  were  plotting  against  him,  which 
were  clearly  seen  in  the  codicil  or  explanatory  note,  proved  that  he  was 
even  then  suffering  from  monomania,  and  therefore  not  of  sound  mind  in 
the  sense  of  Article  901  of  the  Code  Napoleon. 

Case  XXIV. — Medico-legal  Inquiry  in  a  Case  of  Melancholia,  with  Delu- 
sions as  to  Poisoning  {Monomania  of  persecution  by  poison) — Questions 
as  to  the  setting  aside  of  a  Will,  partly  decided  by  the  Will  itself. 

(MM.  Baillarger  and  Tardieu.) 

This  is  M.  Tardieu's  nineteenth  case,  loc.  cit.,  p.  400,  etc. 
The  questions  submitted  were  : 

1.  Was  M.  Beron  a  monomanic  in  the  last  years  of  his  life  ?  and 

2.  Does  the  will,  written  by  his  own  hand  under  date  of  May  8,  1865, 
furnish  proof  of  this  monomania  ? 

The  whole  case  is  very  interesting,  but  it  must  suffice  us  here  to  state 
that  as  far  back  as  1855  or  1856,  in  fact  the  last  ten  years  of  his  life,  he 
accused  almost  every  servant  in  his  employ  of  wishing  to  poison  him,  or 
of  having  done  so.  First,  he  said  a  woman  called  George  put  poison  in  a 
plate  of  beans  in  1856.  He  drank  a  lot  of  oil,  and  said  that  if  he  had 
not  done  so  he  must  have  died.  He  told  every  one  of  this.  Jenny  Boutin, 
who  lived  nine  years  with  him,  was  next  accused  of  putting  poison  into 
some  powders  sent  by  the  doctor.  Next,  a  man  called  Brun  was  accused. 
Then  a  womau  named  Miaille,  and  a  married  pair  called  Fourcassie, 
whom  he  had  earnestly  begged  to  enter  his  service,  and  to  whom  he  had 
seemed  warmly  attached.  He  fancied  that  he  heard  the  man  tell  his  wife 
to  put  poison  into  his  food.  After  this  he  kept  no  cook  "  in  the  interests 
of  his  health."     Anne  Bulan  came  to  kill  and  pluck  his  poultry,  which 
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he  trussed  and  cooked  himself.  His  doctor,  M.  Musset,  says  "  this  idea  of 
being  poisoned  entirely  dominated  him." 

Like  all  reasoning  monomaniacs  he  sought  for  proofs  of  his  ideas. 
Marie  Richard  says  that  he  showed  her  the  yellow  stains  on  his  linen, 
due  to  perspiration,  as  proofs  of  poison  ;  and  his  washerwoman,  Marie 
Leon,  says  that  he  hade  her  notice  the  reddish  stains  under  the  armpits, 
produced  by  perspiration,  as  the  results  of  the  poison  which  he  said  was 
given  him  by  the  woman  Miaille.  Joseph  Duvour  states  that  he  showed 
him  one  of  his  testicles,  alleging  that  it  furnished  proofs  of  the  same 
woman's  attempt  to  poison  him.  From  1861-1863  he  had  illusions  of  the 
senses  of  sight  and  hearing.  He  heard  and  saw  imaginary  people,  and 
fancied  that  real  persons  were  in  the  house,  talking  together,  plotting 
against  him,  etc.,  when  they  were  really  not  so.  At  the  same  time,  most 
of  the  witnesses  declared,  that  in  other  respects,  except  these  delusions  and 
this  monomania,  he  seemed  as  intelligent  as  ever.  Amongst  those  he  sus- 
pected were  a  priest  and  many  respectable  persons.  In  the  will  he  left 
Pierre  Miaille  his  sole  legatee,  in  order  that  this  child  might,  "  by  his 
attachment  to  him,  enable  him  to  bear,  with  less  bitterness,  all  the  anxieties 
and  torments  which  people  delighted  to  inflict  upon  him."  He  ordered  6000 
francs  to  be  invested  for  the  repairs,  etc.,  of  his  tomb.  If  this  should  not 
suffice,  Pierre  M.  must  pay  the  surplus  from  his  own  share.  But  he  adds,' 
"  in  case  any  bad  people  should  cause  P.  M.  more  expenses  than  the  legacy 
could  defray,  then"  (says  M.  Beron  in  the  will)  "  he  shall  not  be  com- 
pelled to  repair  my  tomb!"  It  was  clear  that  he  fancied  that  his  enemies 
("the  conspiracy  of  priests  and  women,"  of  which  he  talked)  might 
ravage  and  devastate  his  tomb  ! 

The  conclusion  from  these  facts  is  obvious :  the  reporters  considered  the 
monomania  clearly  proved. 

A  number  of  analogous  cases  are  contained  in  M.  Tardieu's  valuable 
book.  Those  in  which  politics  played  a  principal  part  are  of  great  in- 
terest, though  less  common  in  our  own  country. 

Case  XXV. — John  Thorn,  the  Fanatic. —  The  Canterbury  Riots.  (We  take 
this  case  from  the  "  Modern  Newgate  Calendar.") 

(Maidstone  August  Assizes,  1838.) 

In  the  year  1833  a  fanatical  person,  who  called  himself  Sir  William 
Courtenay,  a  knight  of  Malta,  arrived  in  Canterbury,  and  took  up  his 
quarters  at  the  Rose  Iun.  He  was  supposed  by  the  populace  to  be  gifted 
with  miraculous  powers,  and  many  deluded  persons  in  Kent  believed  him 
to  be  of  Divine  origin.  He  often  harangued  the  farm  laborers  and  others 
on  the  bounty  of  Providence  and  the  cupidity  of  man.  The  simple 
peasantry  looked  on  him  as  a  prophet  sent  from  God,  to  make  bread 
cheaper,  and  to  redress  poor  men's  wrongs.  He  offered  himself  as  a  can- 
didate to  represent  Canterbury  in  Parliament,  but  was,  meanwhile,  arrested 
for  perjury,  tried  at  the  Maidstone  Assizes  in  July,  1833,  for  this  crime, 
and  condemned  to  imprisonment  and  transportation.  This  seutence  was 
commuted,  as  he  was  proved  to  be  insane;  and  he  was  confined  in  a  lunatic 
asylum.  There  he  seemed  rational,  and  after  four  years  was  liberated. 
He  took  lodgings  at  Fairbrook,  near  Broughton.  "  This  place,"  said  he, 
"is  very  convenient,  for  the  saints  can  march  quickly  on  Canterbury  and  give 
the  cathedral  to  the  flames  if  such  be  the  decree  of  the  armed  angel  of  heaven." 
He  then  began  to  preach,  and  finally  succeeded  in  raising  a  large  mob, 
armed  with  all  sorts  of  weapons.  He  first  fired  on  one  constable,  killing 
him,  and  stabbed  another  with  a  dagger.     He  declared  that  he  was  Christ 
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come  down  from  the  cross.  He  shot  the  commander  of  the  troops  brought 
against  him,  whilst  this  young  lieutenant  was  trying  to  avert  bloodshed. 
Another  soldier  was  killed,  and  one  wounded.  Thorn  himself  was  killed, 
and  is  buried  at  Heme  Hill.  On  the  side  of  the  rioters  eight  men  were 
killed,  and  nine  wounded.  His  accomplices,  Price  and  Mears,  were  sen- 
tenced to  death,  but  not  executed — the  former  being  transported  for  ten 
years,  and  Mears  for  life.  Thorn  himself  was  clearly  a  lunatic  of  a  most 
dangerous  class.     Revolutionary  epochs  furnish  many  similar  examples. 

Case  XX VI. — Dementia,  or  Puerperal  Insanity — Lady  Mordaunt's  Case — 
Insanity  pronounced  a  cause  for  Divorce. 

(Dr.  Taylor,  loc.  cit.,  511-514.  See  also  the  medical  and  other  journals 
for  1870-5,  especially  the  "  -Journal  of  Mental  Medicine."  Court  of 
Divorce,  Westminster,  1870  and  1875.  House  of  Lords  in  the 
interim.) 

Soon  after  her  confinement,  this  lady,  who  was  one  of  a  family  cele- 
brated for  their  beauty  and  esprit,  confessed  that  she  had  committed 
adultery.  Her  husband  then  took  proceedings  for  a  divorce.  When 
served  with  the  writ,  April  30,  1869,  it  was  alleged  that  she  was  insane, 
and  unfit,  from  mental  incapacity,  to  instruct  counsel  or  solicitors.  On 
the  part  of  Sir  Charles  Mordaunt,  the  husband,  it  was  alleged  that  she  was 
really  fit  and  competent,  and  only  assumed  the  state  of  insanity  to  avoid 
a  public  trial  (The  Mordaunt  Divorce  Case,  Official  Report,  1870,  p. 
108).  Lady  Mordaunt's  confinement  occurred  on  February  28,  1869. 
On  March  9  she  informed  her  husband  that  the  child  was  not  his.  At 
first  he  treated  this  as  a  delusion,  but  certain  circumstances  and  rumors 
coming  to  his  knowledge,  he  believed  it  to  be  true,  or  at  all  events  said 
that  he  so  believed  it.  An  entry  in  Lady  Mordaunt's  diary,  about  the 
3d  April,  1869,  was  remarkable.  The  entry  against  the  date  was  280 
days  from  the  27th  of  June  (1868).  It  appeared  that  Lord  Cole  had 
stayed  at  Lady  Mordaunt's  on  that  date  till  1  a.  m.  on  the  28th,  Sir 
Charles  Mordaunt  being  then  absent.  Other  visits  of  the  same  nobleman 
were  proved.  The  monthly  nurse  swore  that  she  saw  no  signs  of  insanity 
about  Lady  Mordaunt.  Mr.  Orford  (her  accoucheur),  who  attended  her 
till  the  18th  of  March  following,  also  deposed  to  the  absence  of  symptoms 
of  puerperal  mania  or  fever,  and  of  delusions.  "  He  considered  that  she 
was  shamming  on  the  8th  of  March,  after  her  confinement,  and  more  or 
less  from  that  time  until  May  13.  The  only  symptoms  exhibited  were 
silence  and  a  fixed  look.  He  saw  her  again  at  Worthing  on  July  10th. 
Nothing  then  seen  led  him  to  believe  that  she  was  not  in  her  senses.  There 
was  no  sign  of  madness  about  her  at  any  time.  Her  present  state  (1870) 
is  that  of  a  mind  altogether  gone.  She  cannot  apprehend  anything  that 
is  said  to  her."     (Report,  p.  86.) 

This  witness,  as  it  appeared,  had  little  or  no  experience  in  mental 
diseases  in  general,  or  puerperal  mania  in  particular.  Dr.  Jones  gave 
similar  evidence.  He  also  could  see  nothing  till  the  10th  July,  when  her 
mind,  he  thought,  was  impaired.  Dr.  Tyler  Smith,  called  as  an  expert, 
thought  there  was  no  evidence  of  puerperal  mania  following  the  confine- 
ment, and  there  was  an  absence  of  insanity  at  the  time  spoken  of  by  the 
two  witnesses  mentioned.  He  saw  Lady  Mordaunt  twice  in  December, 
1869,  and  saw  no  symptom  which  might  not  easily  have  been  feigned.  He 
would  not,  however,  say  she  was  feigning,  and  thought  the  appearances 
might  be  those  of  dementia.  (The  medical  evidence  for  the  petitioner, 
and  against  Lady  Mordaunt,  was  thus  extremely  weak,  and  almost  parrot- 
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like  in  its  repetitious.  The  only  skilled  witness  called  (Dr.  Tyler  Smith) 
declined  to  accuse  Lady  Mordaunt  of  feigning.)  On  the  other  side,  it 
was  proved  by  the  evidence  of  three  female  attendants  (from  May  17th  to 
August  31st)  that  Lady  M.'s  habits  had  become  filthy,  and  quite  incon- 
sistent with  sanity.  She  destroyed  her  clothing,  and  was  unclean  in  her 
person.  Drs.  Priestly,  Tuke,  Sir  James  Alderson,  Sir  William  Gull,  and 
Sir  James  Simpson,  all  saw  her  at  various  times,  most  of  them  repeatedly, 
and  all  agreed  as  to  her  mental  condition  being  one  of  insanity.  Most  of 
them  considered  it  to  be  puerperal  insanity,  and  to  have  terminated  in 
dementia.  They  also  agreed  (or  nearly  all  of  them)  that  self-accusations 
of  uuchastity  were  not  uncommon,  were  indeed  almost  the  rule  in  such 
cases.  (This  the  authors  can  abundantly  confirm  from  their  own  expe- 
rience.) Dr.  George  Burrows  and  Dr.  Russell  Reynolds  arrived  at  similar 
conclusions.  Although  the  latter  said  he  could  not  arrive  at  any  conclu- 
sion, "  he  thought  there  was  either  extreme  disease  or  extreme  shamming, 
and  after  all  he  had  seen,  he  thought  the  former.  He  tried  to  detect 
simulation,  but  never  saw  any  breach  in  her  demeanor."  In  answer  to 
the  court  he  said,  "  It  is  an  unusual  case,  and  there  are  some  points  of 
contradiction  in  it,  such  as  the  amount  of  intelligence  shown  up  to  a  cer- 
tain point,  coupled  with  the  uncleanliness,  which  is  generally  confined  to 
extreme  cases  of  dementia.  She  can  play  an  air,  and  sometimes  answer 
sensibly  on  common  things,  and  can  write  letters.  It  was  this  incon- 
sistency which  for  some  time  made  him  doubtful."     (Rep.  p.  18.) 

Dr.  Wood  said,  "  It  is  impossible  that  any  human  being  should  have 
carried  out  such  a  system  of  deception  as  that  suggested  by  the 
petitioner.  Lady  Mordaunt's  conduct  was  invariably  consistent,  whereas 
the  most  practiced  artist  would  have  been  betrayed  into  tripping.  Simu- 
lation would  have  been  betrayed  by  inconsistencies.  Puerperal  insanity 
may  occur  during  pregnancy,  at  confinement,  or  during  lactation.  In  the 
majority  of  cases  it  is  more  or  less  progressive.  It  is  possible  that  Lady 
Mordaunt,  though  suffering  from  mania,  was  sane  at  the  time  of  and  after 
her  confinement."  The  verdict  of  the  jury  was  to  the  effect  that  on  the 
30th  April  the  respondent  was  totally  unfit  to  instruct  her  attorney,  and 
had  been  unfit  ever  since.  "The  learned  judge,  in  his  instructions  to  the 
jury,  put  aside  all  these  conflicting  medical  opinions.  He  did  not  know 
a  more  difficult  definition  to  express  in  words  than  that  of  insanity.  There 
was,  he  thought,  as  much  variety  in  mental  as  in  physical  disorder.  Instead 
of  asking  them  to  say  whether  the  lady  was  mad  or  insane,  he  would  wish 
them  to  consider  whether  she  was  or  was  not  in  such  a  state  of  mental 
disorder  as  to  prevent  her  giving  instructions."  The  jury  found  (as  we 
have  seen)  in  the  affirmative.  The  petitioner  (who  seemed  determined  to 
get  rid  of  his  wife)  appealed,  and  the  case  was  carried  to  the  House  of 
Lords.  It  was  decided  that  the  case  should  be  tried  by  the  Court  of 
Divorce,  quite  irrespective  of  the  insanity  or  sanity  of  Lady  Mordaunt, 
"that  it  should  be  tried  on  its  own  merits."  It  was  so  tried,  and  the 
number  of  co-respondents  reduced  from  four  to  one.  On  this  trial,  which 
took  place  in  March,  1875  (see  "Standard,"  March  11,  1875),  the  jury 
decided  that  the  adultery  was  proved,  and  the  court  declared  a  decree  nisi. 
The  case  was  again  referred  to  the  House  of  Lords,  who  confirmed  the 
decree. 

It  is  thus  seen  that  insanity  is  no  bar  to  a  decree  of  divorce,  a  principle 
which  seems  to  us  far  from  being  a  safe  one.  In  a  case  of  murder  the  evi- 
dence of  other  persons  or  circumstantial  evidence  may  be  sufficient.  In 
the  relations  of  husband  and  wife,  it  seems  hard  to  punish  the  wife  whilst 
she  is  unable  to  defend  herself.  At  all  events,  if  the  principle  be  admitted, 
it  seems  unjust  that  a  poor  laborer  should  have  to  pay  towards  the  support 
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of  an  insane  wife  in  Colney  Hatch  or  Hanwell,  and  be  liable  to  a  prose- 
cution for  bigamy  if  he  marries  again,  whilst  a  wealthy  baronet  escapes 
almost  scot  free,  and  may  marry  again  if  he  choose. 

Case  XXVII. —  Case  of  Major  Mitchill  tried  for  wounding  and  maiming 

a  boy  eight  years  old. 

(Beck,  loc.  cit.,  p.  448,  "Boston  Med.  and  Surg.  Journal,"  vol.  xi, 

p.  404.) 

Major  Mitchill,  aged  eleven  years,  was  tried  before  the  Supreme  Judi- 
cial Court  of  the  State  of  Maine,  U.  S.,  Xovember,  1834.  His  victim  was 
named  David  F.  Crawford,  and  was  only  eight  years  old.  Mitchill  in- 
duced the  younger  boy,  by  threats,  to  go  and  gather  flags  with  him.  He 
soon  began  to  whip  the  boy.  In  this  sport  he  was  stopped  by  a  neighbor, 
who  sent  Crawford  home.  Mitchill,  however,  intercepted  the  child  on  his 
way,  and  after  various  threats  carried  him  into  the  woods,  threw  him  into 
the  bushes,  then  carried  him  to  a  pond  and  thrust  him  in,  took  off  his 
clothes,  tied  his  hands,  and  then  whipped  him  severely  with  withes.  Finally, 
he  took  a  piece  of  sharp  tin,  and  cut  out  one  of  his  testicles.  After  all 
this  he  beat  him  again  !  On  the  trial  it  was  said  by  his  counsel  that  Major 
Mitchill  had,  in  early  infancy,  received  a  dangerous  hurt  on  the  top  of  his 
head,  and  that  a  striking  malformation  of  that  part  now  existed.  The 
parents  did  not  appear  to  prove  the  injury,  but  Dr.  Mighels,  of  Portland, 
deposed  that  there  was  an  unusual  appearance  in  the  construction  of  the 
head,  a  palpable  depression  on  the  cranium,  and  that  the  boy's  right  ear 
was  lower  than  the  left.  His  schoolmaster  deposed  that  he  did  not  learn 
so  fast  as  the  others  did,  but  made  improvement.  "He  was  more  sly  than 
other  boys;  he  would  watch  me  narrowly,  and  was  mischievous  if  I  turned 
my  back.  Punishment  influenced  his  conduct.  I  do  not  consider  him  so 
bright  as  others,  but  far  from  being  a  fool."  He  had  been  punished  for 
quarrelling.  The  jury  found  the  prisoner  guilty,  and  he  was  sentenced  to 
nine  years'  hard  labor  in  the  State  prison. 

Mr.  Otis,  an  attorney  who  published  an  account  of  this  case,  justly 
remarks,  "that  many  are  of  opinion  that  utter  fatuity  in  this  convict  is  in- 
ferable, first  from  the  very  circumstances  of  the  case,  as  made  out  upon  the 
trial;  next  by  the  manner  and  terms  of  the  boy's  conversation  in  reference 
to  the  revolting  subject  of  his  crime;  and  lastly  by  his  present  appearance, 
his  past  history,  and  his  peculiar  physical  conformation." 

Andreas  Bichel,  who  murdered  young  girls  for  the  sake  of  their  clothes, 
and  opened  their  bodies  from  curiosity  to  see  what  was  inside,  and  actually 
ate  the  raw  and  yet  warm  and  quivering  flesh,  was  in  all  probability  a 
lunatic.     (Feuerbach,  loc.  cit.,  2er  Theil,  s.  1-17.) 

Case  XXVIII. —  George  Rede,  the  Laughing  Murderer. 

(Feuerbach's  4th  case,  loc.  cit.,  2er  Theil,  pp.  58-80.) 

George  Rede,  aged  fifty,  married,  with  four  children,  was  the  terror  of 
his  wife  and  family  and  neighbors  for  many  years,  by  reason  of  his  cruel, 
violent,  and  evil  disposition.  He  was  passionate  in  the  extreme,  and  used 
dreadful  threats,  sometimes  resorting  to  violence.  He  had  had  some  dis- 
pute with  an  honest,  kindly  old  man,  who  was  commonly  called  the  Kat- 
zenberger  (otherwise  Andreas  Rauscher).  On  June  23,  1806,  at  9  a.m.. 
Rede  met  this  old  man,  who  was  haymaking,  put  a  pitchfork  to  his  breast, 
and  threatened  to  kill  him.     The  old  man  guarded  himself  with  a  scythe, 
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and  did  not  strike  back,  but  succeeded  in  wresting  the  fork  from  Bede's 
band.  Rede  ran  back  in  a  rage  to  his  house,  called  his  wife  and  two 
daughters,  armed  his  wife  with  a  big  cabbage-knife,  one  daughter  with  a 
dung-fork,  the  other  with  a  hoe  or  hack,  and  himself  with  a  scythe.  Wife 
and  daughter  tried  to  keep  him  back — in  vain — he  rushed  on,  they  fol- 
lowed. He  then  went  to  the  old  man,  and  rushed  at  him,  cutting  him 
about  the  head  with  his  scythe.  After  this  he  took  the  dung-fork  from  his 
daughter,  and  struck  and  stabbed  the  old  man  with  this.  The  murderer's 
wife  ran  away  horrified  with  her  daughters,  and  he  continued  to  strike  the 
old  man,  whose  corpse  exhibited  some  eight  severe  wounds.  When  he  had 
killed  him,  he  ran  home  laughing,  delighted  that  he  had  struck  the  old 
fellow  in  the  mouth  ! 

At  the  trial  he  coolly  confessed  his  crime,  and  seemed  to  glory  in  it,  and 
only  grieved  because  the  scythe  was  damaged  !  He  also  said  that  he 
thought  he  should  deserve  heaven  by  what  he  had  done!  It  appeared 
also  that  when  little  more  than  fifteen  he  took  a  violent  dislike  to  his 
mother,  threw  her  goods  out  of  doors,  burned  her  books,  etc.,  and  was  so 
violent  and  outrageous  that  he  was  obliged  to  be  put  into  irons.  After 
this  he  was  bled,  which  produced  some  change  for  the  better,  but  it  was 
necessary  to  confine  him  for  a  whole  year.  After  his  condemnation  for 
the  murder  he  became  demented,  and  seemed  to  have  lost  all  his  memory 
and  all  his  intelligence.  He  was  therefore  not  executed,  but  confined  as  a 
lunatic. 

It  would  be  easy  to  multiply  cases  of  criminal  lunatics,  but  it  is  unnec- 
essary in  a  work  of  this  kind.  The  authorities  quoted  above  contain 
numerous  examples.  The  "  Edinburgh  Medical  and  Surgical  Journal  "  also 
contains,  in  its  back  volumes,  many  well  recorded  cases,  with  comments. 


On  Actions  against  Medical  Men  on,  account  of  their  having  signed 
Certificates  of  Lunacy. 

We  had  originally  intended  to  devote  some  space  to  this  subject.  In 
speaking  of  certificates  (page  767)  we  have  quoted  one  such  case,  and 
spoken  of  the  caution  required  in  signing  them.  But  an  action  may  be 
brought,  and  sustained,  too,  in  some  cases,  when  medical  men  have  not  only 
acted  bond  fide,  but  skilfully,  properly,  and  to  the  manifest  benefit  of  the 
lunatic  or  sufferer  from  delirium  tremens  confined.  Such  instances  of  in- 
gratitude are  not  uncommon.  We  may  refer  to  the  cases  of  Mrs.  Armstrong, 
quoted  by  Dr.  Taylor  (loc.  cit.,  p.  598),  Queen's  Bench,  February,  1858,  as 
illustrating  some  of  the  difficulties  caused  by  dipsomaniacs— to  the  cases  of 
Syrnm  v.  Frazer  and  Andrews  (Queen's  Bench,  Dec.  1863),  as  showing  that 
"no  care  or  precaution  in  the  performance  of  these  responsible  duties  will 
always  suffice  to  prevent  a  medical  man  from  suffering  a  large  pecuniary 
loss  in  order  to  vindicate  his  professional  character  and  conduct  in  regard 
to  the  insane.  Plaintiff  was  a  woman  who  gave  way  to  habits  of  drinking; 
she  had  an  attack  of  delirium  tremens  two  years  previously  to  the  trial. 
The  defendants  attended  her  professionally.  At  her  own  request  attend- 
ants were  provided  for  her  by  her  medical  advisers,  and  these  (necessarily) 
put  her  under  a  certain  amount  of  restraint,  by  the  authority,  or  at  least 
with  the  consent,  of  her  physicians.  Although  the  verdict  was  for  the 
medical  men,  yet  their  expenses  were  heavy."  Roberts  v.  Hadden,  in  the 
Supreme  Court  of  Victoria  ("Australian  Medical  Journal,"  Nov.  1873), 
illustrates  the  same  point.  Damages  were  laid  at  £3000,  "in  that  he,  the 
defendant,  assaulted  and  beat  the  plaintiff,  and  gave  him  into  the  custody 
of  a  warder  or  attendant  at  the  Yarm  Bend  Lunatic  Asylum,  and  caused 


ON    FEIGNED    DISEASES    AND    MALINGERING.  807 

plaintiff  to  be  imprisoned  for  a  long  time  in  the  asylum."  The  jury 
awarded  one  farthing  damages!  In  this  case  Dr.  Hadden  had  taken  un- 
usual pains  to  satisfy  himself  that  he  had  good  reason  for  signing  the  cer- 
tificate. The  plaintiff  had  already  been  confined  in  an  asylum  in  Tasmania, 
and  had  acted  with  eccentricity,  and  uttered  violent  threats  against  boys 
who  were  in  the  habit,  he  said,  of  annoying  him. 
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Some  works  on  medical  jurisprudence  give  elaborate  directions  for  the 
detection  of  various  impostures,  and  of  feigned  diseases  and  accidents. 
With  the  growing  use  of  instruments  of  precision,  and  methods  of  physical 
diagnosis,  such  as  the  use  of  the  thermometer,  stethoscope,  microscope,  etc., 
many  of  the  old  tricks  have  disappeared.  Inflation  of  the  scrotum  to  sim- 
ulate hydrocele,  or  of  the  areolar  tissue  elsewhere  to  resemble  oedema,  would 
now  only  deceive  a  very  careless  surgeon.  The  use  of  pigments  and  irri- 
tants to  simulate  skin  diseases,  ulcers,  etc.,  can  also  be  detected  by  very 
simple  means.  Haemorrhages  can  scarcely  occur  in  any  quantity,  or  for 
any  length  of  time,  without  affecting  either  the  pulse,  temperature,  oi\nu- 
trition,  though  occasionally  hysterical  girls  will  lose  much  blood  and  be 
little  the  worse  for  it.  Factitious  worms,  and  foreign  matters  put  into  the 
urine,  or  into  matters  vomited,  expectorated,  or  passed  in  other  ways  from 
the  body,  can  be  easily  recognized  by  those  familiar  with  the  microscope. 
Thus  the  authors  have  known  the  larva?  of  common  flies  and  tons  les  mois 
starch  put  into  urine,  fowl's  blood  (known  by  its  oval  corpuscles)  repre- 
sented as  coming  from  the  lungs,  indigo  and  lampblack  used  to  simulate 
colored  sweat,  and  simular  impostures.  In  any  case  of  doubtful  ulcer  (say 
in  the  lower  extremities)  it  is  a  good  plan  to  seal  up  the  ulcer,  covering  it 
with  glass  or  thin  gutta-percha,  or  collodion,  or  mica,  or  some  other  trans- 
parent material,  affixing  seals  to  the  bandages,  etc.  The  weighing-chair 
would  detect  feigned  starvation  (see  Chapter  ou  Starvation).  In  a  paper 
on  "Malingering,"  by  one  of  the  authors  and  Mr.  J.  Hutchinson,  in  vol.  ii 
of  the  "London  Hospital  Reports,"  pp.  257-277,  the  following  principles 
are  laid  down: 

1.  That  nearly  all  those  who  feign  diseases  or  accidents  are  really,  in 
some  way  or  other,  in  ill  health  ;  or,  in  other  words,  that  a  basis  of  truth 
underlies  most  attempts  at  malingering.  (It  does  not  follow,  however, 
that  the  real  disease  is  the  same  as  the  one  assumed.  It  is  often  quite  dif- 
ferent.) 

2.  That  the  difficulties  in  the  detection  of  these  cases  are  only  to  be  fully 
met  by  a  comprehensive  knowledge  of  the  real  diseases,  and  by  a  constant 
study  of  human  motives  and  actions. 

3.  That  the  resources  of  our  art  have  been  of  late  years  so  enriched  by 
the  microscope,  ophthalmoscope,  stethoscope,  laryngoscope  (thermome- 
ter), and  other  aids  to  physical  diagnosis,  and  the  apparatus  of  the 
chemist,  that  the  detection  of  frauds  is  now  much  easier  than  before  ;  but 
that, 

4.  In  all  cases  of  doubt,  it  is  better  to  assume,  for  the  time,  that  the 
patient's  statements  are  true,  than  to  run  the  risk  of  maltreating  or  neglect- 
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iug  a  real  case  of  disease.     To  these  canons  Mr.  Hutchinson  added  the 
following  remarks  : 

"The  importance  of  this  rule  can  scarcely  be  exaggerated  in  its  applica- 
tion to  the  casualty  room  of  large  hospitals.  It  is  far  better  to  allow 
niueteeu  knaves  a  temporary  success  in  their  schemes  than  to  refuse  relief 
to  one  really  urgent  sufferer.  Cases  come  very  frequently  under  my 
notice  in  which  great  hardship  would  have  been  inflicted  had  the  suspicion 
of  malingering  been  hastily  acted  upon.  This  rule,  however,  must  of 
course  only  be  allowed  to  apply  to  mild  measures  of  treatment.  Malin- 
gerers of  a  certain  class,  especially  hysterical  women,  will  often  submit 
with  eagerness  to  most  painful  measures  of  treatment,  or  even  to  those 
which  entail  permanent  deformity.  In  all  such  the  surgeon's  duty  to 
withstand  the  importunity  of  his  patient  is  clear.  A  man  is  at  present  in 
one  of  the  surgical  wards  who  has  had  his  forearm  amputated  for  injury. 
He  now  complains  of  a  painful  stump,  and  avers  that  the  pain  is  such  as 
to  wholly  prevent  his  rest  night  and  day.  He  is  most  desirous  that  another 
amputation  should  be  performed.  He  is,  however,  about  to  be  dismissed, 
in  the  belief  that  he  is  iuteutionally  exaggerating  his  symptoms.  The  fol- 
lowing reasons  support  this  view :  1.  He  has  not  the  slightest  aspect  of 
suffering  or  of  want  of  rest.  2.  He  complains  of  pain  in  the  muscles  of 
the  part  removed,  not  in  the  skin,  and  whenever  his  stump  is  examined 
he  always  puts  the  remaining  portions  of  muscle  below  the  elbow  into  con- 
stant action,  alternately  relaxing  and  contracting  them  in  a  manner  which 
can -be  no  other  than  voluntary.  3.  He  has  never,  on  any  occasion,  given 
a  correct  guess  as  to  the  distribution  of  any  one  of  the  sensory  nerves  of 
the  forearm,  but  is  obliged  to  refer  the  pain  to  the  '  whole  hand  and  wrist.' 
It  is  improbable  that  the  median,  radial,  and  ulnar  should  all  be  neuralgic 
at  the  same  time. 

"  His  case,  however,  confirms  the  remark  that  most  forms  of  malingering 
are  based  upon  some  real  loss,  and  often  upon  some  real  disease  still  in 
existence.  They  are  intentional  exaggerations,  rather  than  fictions  pure 
and  simple." 

We  therefore  refer  you  to  the  works  of  Galvin  Milroy  and  Dr.  Hutchin- 
son on  "  Feigned  Diseases  and  Malingering,"  only  briefly  alluding  to  some 
cases  which  offer  a  little  special  difficulty. 

Feigned  insanity  has  been  spoken  of  at  p.  769,  etc, 

Feigned  epilepsy  is  sometimes  difficult  to  detect,  because  real  epileptics 
offer  considerable  varieties  in  the  character  of  their  seizures  ;  one  attack 
being  a  mere  momentary  loss  of  consciousness  (le  petit  mat),  whilst  another 
may  afford  the  most  violent,  grotesque,  and  prolonged  convulsions  {le  grand 
mal).  It  is  true  that  no  single  fit  or  paroxysm  may  last  for  more  than  a 
few  seconds,  or,  at  most,  a  couple  of  minutes  or  so,  but  they  sometimes 
succeed  each  other  so  rapidly  that  the  intervals  are  scarcely  perceptible, 
and  then  seizures  may  be  prolonged  in  this  way  for  hours  and  even  days. 
The  convulsions  may  begin  and  be  confined  to  one  limb  (an  arm  or  leg), 
or  one  side  of  the  body,  or  may  involve  the  head,  trunk,  and  all  the  ex- 
tremities. Impostors,  however,  usually  feign  the  severe  typical  form,  with 
the  peculiar  cry,  falling  down,  struggling,  lividity  (done  by  holding  their 
breath),  and  frothing  at  the  mouth  (effected  by  soap  or  some  saponaceous 
root  in  the  mouth),  etc.  They  often  omit  to  feign  any  of  the  sequela?  of 
true  epilepsy,  and  may  sometimes  be  detected  by  this  and  the  fact  that 
their  pulse,  respirations,  etc.,  are  little  affected  by  their  exertions — in  other 
words,  they  are  not  much  the  worse  for  them.  Many  such  cases  have  been 
unmasked  by  threats,  or  by  quietly  bringing  something  sharp  or  hot  in 
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contact  with  some  part  of  the  body.  Calraeil  is  said  to  have  unmasked 
one  man,  who  fell  into  a  (pretended)  fit  on  a  heap  of  straw  in  the  street, 
by  giving  orders  for  the  straw  to  be  fired.  But  the  most  experienced 
directors  of  asylums,  and  hospital  physicians,  have  sometimes  been  deceived 
by  clever  simulators.  In  lieu  of  giving  a  long  table  of  distinctions  between 
true  and  false  epi'lepsy,  it  seems  better  to  give  you,  from  Trousseau  and 
others,  some  of  the  characters  of  true  epileptic  seizures,  italicizing  those 
which  are  the  most  difficult  or  impossible  to  feign.  We  may,  however, 
note  that  those  who  feign  these  attacks  generally  take  good  care  not  to 
hurt  themselves,  and  to  fall  conveniently,  whilst  genuine  epileptics  often 
injure  themselves  severely. 

The  true  epileptic  usually  falls  forwards,  and  thus  injures  his  nose,  fore- 
head, chin,  or  cheeks  in  a  great  majority  of  instances.  As  he  falls,  the  true 
epileptic  is  not  red,  but  pale — deadly  pale.  Convulsions  begin  immediately, 
and  are  at  first  tonic.  The  muscular  rigidity  is  not  to  be  overcome,  or  only 
tvith  great  difficulty.  Once  overcome,  the  muscles  remain  flaccid  until  some 
time  after,  or  until  another  Jit  sets  in.  The  trunk  muscles  are  nearly  always 
affected  us  ivell  as  the  others.  The  face  only  reddens  after  a  time,  and  then 
the  veins  of  the  neck  swell,  etc.  Then  clonic  convulsions  set  in.  The 
tongue  mayor  may  not  be  bitten,  and  frothing  is  not  always  present.  But 
the  pupils  are  dilated,  and  refuse  to  contract  under  the  stimulus  of  the  strongest 
light*  The  sense  of  smell  is  also  abolished,  and  strong  liquid  ammonia 
may  be  held  to  the  nose  with  impunity.  In  the  very  height  of  the  con- 
vulsion, the  globe  of  the  eye,  even  the  cornea  and  other  sensitive  parts, 
may  be  touched  without  giving  pain  (see  footnote).  In  severe  cases,  the 
torpor,  drowsiness,  and  confusion  of  mind  last  for  some  hours,  and  the 
patient  is  left  very  weak.  Occasionally  there  is  paralysis  of  one-half  of 
the  body.  If  the  thumbs  of  the  malingerer  be  forcibly  unbent,  he  gener- 
ally closes  them  again  instantly — unlike  the  true  epileptic,  in  whom  they 
remain  open  for  awhile  when  thus  unbent. 

True  epileptics  usually  have  an  aura,  or  warning  of  some  kind.  Their 
temper  is  usually  worse,  and  their  irritability  greater,  just  before  the 
attack.  Urine  and  feeces,  or  at  least  the  former,  and  very  often  semen  or 
prostatic  fluid,  are  discharged  during  the  fit.  Fits  occurring  in  the  night 
may  thus  be  a  cause  of  enuresis.  After  a  fit  numerous  small  punctiform 
ecchymoses  or  extravasations  of  blood  may  be  found  on  the  back  or 
shoulders.  Bruises  and  other  injuries  will  also  frequently  be  met  with. 
Those  who  have  repeated  epileptic  seizures  at  short  intervals  generally 
acquire  a  cast  of  countenance  known  as  the  fades  epileptica,  which  is  diffi- 
cult to  describe,  but  can  best  be  learned  in  the  epileptic  wards  of  an 
asylum,  or  in  hospitals  or  wards  for  epileptics.  As  the  question  has  been 
raised  (in  a  trial  about  life  insurance),  Whether  it  is  possible  for  a  physician 
to  discover  proofs  of  epilepsy,  in  the  intervals,  in  other  words,  to  diagnose  it, 
from  the  appearance  of  the  patient?  the  answer  must  be,  that  in  not  a  few 
cases,  especially  when  the  fits  are  at  long  intervals,  it  is  not  possible  to 
do  so. 

Recurring  to  impostors,  it  is  to  be  noted  that  they  usually,  as  in  insanity, 
overact  their  part.  Their  contortions  are  too  violent,  and  they  mix  up 
the  stages  of  the  complaint,  usually  disregarding  the  sequelce.  Chorea, 
hysteria,  and  other  convulsive  neuroses,  even  tetanus,  may  be  feigned.  It 
is  to  be  noted  that  genuine  cases  almost  always  come  on  gradually.    Chorea 


*  Komberg  ("  Manual  of  Nervous  Diseases,"  translated  by  Dr.  Sieveking:)  states, 
that  he  knows  no  sign  so  trustworthy  as  this  state  of  the  pupil.  At  the  same  time, 
he  warns  us  that  reflex  irritability  may  be  present,  and  thus  the  eyelids  may  wink 
when  touched  with  a  feather,  etc. 


52 


810  ON    FEIGNED    PARALYSIS. 

is  often  associated  with  valvular  diseases  of  the  heart.  It  must  be  noted 
here  that  it  is  sometimes  very  difficult  to  distinguish  tetanus  arising  natur- 
ally from  that  produced  by  poisons,  such  as  strychnia  (see  Nux  Vomica,  etc., 
pp.  74  and  303). 

The  temperature  is  raised  in  a  large  number  of  neuroses.  Even  in  hysteria 
the  two  sides  of  the  body  are  often  unequal  in  warmth.. 

Paralysis  is  often  feigned.  Hemiplegia,  paraplegia,  and  partial  paralysis 
may  one  or  all  be  assumed.  Our  limits  forbid  us  to  give  any  extended 
rules  for  the  detection  of  these  impostures.  The  following  characters  will 
be  met  with  in  most  genuine  cases  of  paralysis,  whether  spinal  or  cerebral : 

1.  The  temperature  of  the  paralyzed  limbs  nearly  always  differs  from  that  of 
the  sound  ones.  It  is  generally  lower  in  cerebral  cases  (after  apoplexy, 
etc.),  and  in  some  spinal  ones.  There  are,  however,  cases  of  spinal  paraly- 
sis, especially  after  injury  of  the  cervical  vertebrae,  in  which  the  tempera- 
ture is  greatly  raised. 

2.  Paralyzed  limbs  are  generally  wasted.  Hence  their  measurement  is 
less  compared  with  the  sound  ones.  This  remark  applies  particularly  to 
the  muscles.  The  lower  limbs  in  paraplegia  often  seem  exceptions  to  this 
rule,  but  their  size  (which  is  sometimes  increased)  is  due  either  to  oedema, 
or  to  fat,  or  increased  connective  tissue,  and  not  to  the  muscles.  In  pseudo- 
hypertrophic paralysis  the  muscles  are  enlarged,  but  this  is  due  to  a  species 
of  degeneration. 

3.  Their  electrical  contractility  is  generally  lost,  or  at  least  altered.  In 
stating  the  results  of  trials  it  is  well  to  mention  the  kind  of  apparatus  used, 
as  it  sometimes  happens  that  muscles  will  respond  to  Faradization,  and 
not  to  other  forms,  and  vice  versa.  Electrical  contractility  is  (as  a  rule) 
entirely  lost  in  lead  poisoning,  in  paralysis  of  the  portio  dura,  aud  not  in 
the  facial  paralysis  met  with  in  the  usual  forms  of  (cerebral)  hemiplegia, 
nor  in  musculo-spiral  paralysis  (Panas'  and  Duchenne's  paralysis).  The 
number  of  cells  should  be  noted  in  the  case  of  the  constant  current. 

4.  Sensation  is  more  or  less  impaired  in  paralyzed  limbs.  Dr.  Hughlings 
Jackson  has  shown  that  in  the  ordinary  form  of  hemiplegia,  a  hair  drawn 
across  the  skin  of  the  paralyzed  side  can  be  felt.  This,  however,  does  not 
show  that  tactile  sensation  is  as  good  as  on  the  opposite  side.  Indeed  it 
seldom  is  so.  In  traumatic  injuries  to  nerves  sensation  is  sometimes  com- 
pletely lost  (anaesthesia),  whilst  in  spinal  cases,  sensation  whilst  lost  or  im- 
paired on  one  side  may  be  increased  or  exalted  (hypersesthesia)  on  the 
opposite  side.* 

5.  The  nutrition  of  the  muscles  and  other  parts,  such  as  the  skin  and 
nails,  is  affected  and  impaired.  The  muscles  are  either  flabby,  or  contracted, 
hard,  and  shrunken,  so  that  the  fingers  or  toes,  etc.,  are  usually  either  forci- 
bly flexed  or  extended,  or  limp,  flaccid,  and  powerless.  The  nails  are 
brittle,  and  porous  or  pitted,  or  thickened  like  callosities  ;  and  the  skin  is 
either  very  smooth  or  shrivelled  and  dusky. 

6.  The  mobility  of  the  limbs  is  impaired,  and  in  some  cases  that  of  the  trunk 
muscles.  Reflex  movements  may,  however,  continue  in  their  integrity.  This 
is  especially  so  in  spinal  cases,  particularly  in  paraplegia.  Surgeons  some- 
times forget  this,  and  because  a  man's  muscles  contract  when  the  skin  is 
tickled,  or  because  the  legs  "  move  of  themselves,"  as  the  phrase  is,  suspect 
the  man  to  be  malingering. 

7.  Occasionally  there  are  peculiar  eruptions  or  vesications  and  ulcers  in 

*  An  instrument  with  the  grand  name  of  aesthesiometer  is  sometimes  employed. 
A  pair  of  compasses,  with  moderately  fine  points,  or  even  a  couple  of  pins  and  a 
foot  rule,  or  measure-tape,  will  serve  as  well. 
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paralyzed  parts — all  evidencing  either  implication  of  the  nerves  or  im- 
paired nutrition.     (Bedsores  are  often  due  to  this.) 

Severe  pain  may  be  felt  in  the  paralyzed  limbs,  even  when  ordinary  sen- 
sibility is  lost.  (On  these  subjects,  besides  the  ordinary  textbooks,  Trous- 
seau's and  Jaccoud's  "  Clinical  Lectures,"  Dr.  Hughlin^s  Jackson's  papers 
in  the  "  London  Hospital  Reports,"  and  medical  journals  of  the  last 
twelve  years;  Dr.  Ogle's  Papers  in  the  "Brit,  and  Foreign  Med.-Chir. 
Review  ;"  the  works  of  Dr.  Buzzard,  Dr.  Broadbent,  Dr.  Radcliffe,  and 
Dr.  Russell  Reynolds,  and  especially  of  Duchenne  of  Boulogne,  and  the 
works  on  Medical  Electricity  of  the  latter,  and  of  Tibbits  and  Vivian 
Poore,  should  be  consulted.)  If,  therefore,  we  find  a  limb  which  is  said  to 
be  paralyzed,  of  the  same  size,  firmness,  tonicity,  warmth,  and  electric 
contractility  as  the  sound  one,  we  may  be  pretty  sure  that  the  paralysis  is 
assumed  or  ideal.  In  spinal  paralysis  there  will  usually  be  other  symp- 
toms, such  as  affections  of  the  sphincters,  etc.,  present. 

This  seems  to  be  the  place  to  make  some  remarks  on  what,  is  called 
shock  to  the  spinal  cord  as  the  result  of  railway  and  other  accidents.  In 
such  cases  the  tendency  of  the  courts,  and  especially  of  juries,  some  few 
years  ago,  was  to  overestimate  the  injuries,  and  to  give  undue  damages 
against  the  railway  companies,  etc.  Whereas  now,  the  fashion  has  changed, 
and  it  has  become  common  to  sneer  at  all  injuries  to  the  nervous  system, 
except  such  as  produce,  almost  immediately,  the  coarsest  and  most  visible 
lesions.  Both  extremes  seem  to  the  authors  equally  unwise  and  unjust. 
The  latter,  however,  entails  most  hardships.  The  late  Charles  Dickens 
was  never  the  same  man  after  the  railway  accident  which  he  described, 
and  from  which  at  the  time  he  seemed  to  suffer  little.  The  plaintiff,  in 
another  disputed  case,  a  member  of  a  large  and  well-known  firm  of  electro- 
gilders,  also  suffered  but  slightly  at  first,  yet  his  misfortunes  culminated 
in  complete  paralysis  and  death.  Even  in  the  case  of  those  who  have 
shammed  injuries,  it  has  more  than  once  happened  that  they,  not  long 
after,  died  of  aneurism,  which  may  reasonably  be  supposed  to  have  dated 
from  the  collision.  But,  whatever  weight  either  the  doctor  or  the  court 
and  jury  may  attach  to  personal  statements,  it  is,  we  think,  a  safe  rule  for 
medical  men  to  follow,  in  giving  evidence  or  signing  certificates  in  such 
cases,  to  refuse  to  certify  or  give  evidence  as  to  the  specific  case  unless  some 
physical  facts  (in  other  words,  some  symptoms  cognizable  by  the  senses) 
can  be  adduced  in  support  of  the  complainant's  statements.  Amongst  such 
physical  facts,  in  addition  to  what  ha's  been  said  above  about  paralyzed 
limbs,  we  may  have 

1.  Paralysis  or  other  affections  of  the  cranial  nerves,  and  hence, 

2.  Affections  of  the  spinal  senses,  especially  of  sight  and  hearing  (use 
ophthalmoscope,  prisms,  etc.,  and  watch  or  tuning-fork). 

3.  Vaso-motor  paralyses — such  as  unilateral  or  localized  sweatings  and 
flushings — irregular  distribution  of  temperature,  etc.,  etc. 

4.  The  pulse  is  nearly  always  affected.  In  all  the  genuine  railway  cases 
we  have  seen,  the  pulse  has  been  quickened — even  long  after  the  accident 
(100  or  more).  It  is  easily  to  be  understood,  however,  that  it  might  be 
sloived  in  some  cases,  and  irregular  and  intermittent  in  others,  whether  fast 
or  slow. 

5.  Certain  neuroses  may  be  developed — choreic  movements,  locomotor 
ataxy,  hysterical  and  epileptiform  fits — tremors,  etc. 

6.  The  speech  and  handwriting  may  be  affected.  (Care  should  be  taken 
in  testing  these,  that  your  object  is  not  suspected.) 

7.  The  character  and  conduct  may  be  changed. 


812  ON    FEIGNED    DISEASES. 

8.  Digestion  and  nutrition  may  be  disturbed — hence  there  may  be 
wasting,  constipation,  etc. 

9.  Sleeplessness  may  be  induced. 

10.  In  some  cases  the  urine  may  be  affected.  (Sugar,  phosphates,  and 
albumen,  with  blood,  are  most  probable.)  See,  on  this  subject,  the  note 
to  page  260. 

11.  The  color  of  the  hair  may  be  changed,  as  remarked  under  Personal 
Identity. 

12.  More  rarely,  abscesses,  aneurisms,  and  cancerous  or  other  tumors 
may  be  developed  or  favored  by  the  shock  of  the  collisiou.  Fractures 
are,  of  course,  too  obvious  to  be  likely  to  escape  observation. 

In  speaking  of  neuroses,  medical  men  often  use  words  ending  in  form 
or  old,  such  as  epileptiform,  epWeptoid,  choreiform,  and  the  like.  Although 
such  expressions  almost  carry  their  own  meaning,  it  may  be  as  well  to 
explain  that  they  are  generally  used  when  the  symptoms  in  a  given  case, 
though  presenting  close  resemblances,  differ  from  the  typical  forms  of  dis- 
ease described  in  textbooks. 

Catalepsy  may  undoubtedly  be  feigned  by  a  very  clever  and  courageous 
criminal.  It  is  not  very  difficult  to  distinguish  it  from  death  by  the  tests 
given  in  Chapter  II.  But  the  genuine  disease  is  so  rare  that  not  one 
medical  man  in  a  thousand  has  seen  it — and  ecstatic  states  like  those  of 
Louise  Lateau  leave  some  doubts  in  the  mind  of  clever  observers  like  the 
late  Dr.  Day  (who  believed  in  the  genuineness  of  that  example)  and  Vir- 
chow  (who  considers  L.  L.  an  impostor,  or  at  best  a  self-deceived  hysterio- 
maniac)'. 

Lead  palsy  is  accompanied  with  a  blue  line  on  the  gums — this  line  is 
dotted,  and  consists  of  cubical  crystals  of  lead  sulphide  in  the  capillary 
loops. 

True  deaf -dumbness  only  occurs  in  congenital  cases.  The  Abbe  Sicard 
is  said  to  have  detected  one  impostor  by  noticing  that  his  spelling  of  writ- 
ten words  was  phonetic.  He  wrote  "  Ma  met  et  ne  en  Nautriche,"  and 
"  Jean  porte  en  core  les  marque."* 

The  further  tests  applied  to  this  man  may  be  seen  in  Beck's  "  Medical 
Jurisprudence,"  p.  25. 

As  regards  diseases  of  the  eye,  and  pretended  loss  or  imperfection  of  vision, 
often  feigned  by  unwilling  recruits,  and  others,  it  is  to  be  remarked  that 
a  thorough  knowledge  of  ophthalmic  medicine  and  surgery,  and  some 
acquaintance  with  optics,  are  necessary  to  detect  some  of  these  clever  im- 
postors. If  simulation  be  suspected,  examine  the  eyes  as  you  would  in  cases 
of  real  disease  or  imperfection.  The  ophthalmoscope  will  reveal  most  of 
the  morbid  changes  invisible  to  the  unassisted  eye,  whilst  the  same  instru- 
ment will  detect  all,  or  nearly  all,  the  anomalies  or  disorders  of  refraction 
(myopia,  hypermetropia,  astigmatism,  etc.),  by  the  size,  place,  or  motions 
of  the  images  seen  under  certain  conditions.  It  is  generally  necessary  to 
paralyze  the  accommodation  by  atropin  or  belladonna.  It  will  then  be 
found  that  the  pretender  to  myopia,  (or  near  sight)  cannot  see  the  test  types 
at  the  right  distances  with  concave  lenses,  which  would  suit  the  real  sufferer. 
In  a  similar  manner  convex  lenses  may  be  used  to  detect  pretenders  to  hyper- 
metropia and  presbyopia  (or  long  sight). 

Feigned  double  vision  may  be  detected  in  most  cases  by  colored  glasses 
and  the  use  of  prisms.f 

*  As  if  an  Englishman  wrote  "  Mi  muthur  woz  bawrn  in  Ostreeah,"  and  "  Eye 
karreo  thee  marx  ov  it  stil." 

f  Dr.  William  Thompson  (applying  a  discovery  fi  st  made  by  Schemer)  has 
shown  that  anomalies  of  refraction  in  the  eye  may  be  discovered  and  measured  by 
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If  the  pretender  be  himself  conversant  with  optics,  and  with  the  dis- 
eases feigned,  it  might  be  well  to  conceal  the  special  lens,  prism,  or  other 
instrument  employed.  A  pair  of  spectacles  made  with  simple  or  plaue 
glasses,  which  neither  magnify  nor  diminish,  are  also  useful  in  detecting 
impostors. 

The  most  difficult  thing  to  disprove  is  when  the  pretender  asserts  that 
he  cannot  see  at  all,  for  although  it  is  a  very  rare  thing,  there  are  un- 
doubtedly some  cases,  probably  only  temporary,  in  which  there  is  real  loss 
of  sight  without  the  most  skilful  oculist  being  able  to  discern  anything 
wrong,  even  with  the  ophthalmoscope.  Such  cases  are,  however,  exceed- 
ingly rare,  and  in  general  if  we  examine  the  interior  as  well  as  the  exterior 
of  the  eye,  and  discover  no  morbid  change,  whilst  at  the  same  time  the 
movements  of  the  eyeball  are  perfect,  and  the  pupils  act  well,  we  may 
safely  assert  that  the  existence  of  blindness  is  in  the  highest  degree  im- 
probable, although  we  may  not  assert  that  it  is  impossible.  We  must  not, 
however,  in  testing  the  pupil,  forget  that  long  after  vision  is  lost  or  im- 
paired, the  pupil  of  the  defective  eye  may  move  in  consonance  or  harmony 
with  that  of  the  other  (healthy)  eye,  in  certain  associated  movements. 
The  pupils  must  therefore  be  examined  separately,  as  well  as  together. 
For  the  benefit  of  those  who  do  not  pretend  to  medical  knowledge,  it  may 
be  properly  recorded  here,  that  in  certain  forms  of  blindness  (commonly 


means  of  a  couple  of  small  holes  in  a  card  or  disk  (5  mm.  in  diameter,  say,  and  4 
mm.  apart).  "American  Journal  of  Medical  Science,"  January  and  October, 
1870;  "  Transactions  of  American  Ophthalmic  Society,"  1870  ;  "  New  Sydenham 
Society's  Biennial  Retrospect,"  1869-1870.  Most  paralytic  affections  of  the  muscles 
of  the  eyeball  are  attended  with  double  vision.  The  following  table  shows  the  di- 
rection of  the  images,  when  the  left  eye' is  affected,  and  a  colored  glass  is  placed 
before  it.  The  so-called  false  image  will  be  the  colored  one.  If  there  are  two  or 
three  muscles  paralyzed  together,  it  may  happen  that  there  is  only  single  vision. 
Many  patients  disregard  the  second  image,  and  the  two  images  tend  to  merge  into 
one,  in  proportion  as  the  patient  turns  his  sound  eye  in  the  direction  towards- 
which  the  squinting  eye  inclines. 


Muscle 
Paralyzed. 

Direction 
of  squint. 

Direction  of  false  image. 

Remarks. 

Internal 

Outward  s> 

Displaced  to  right  in  hori- 

Third, nerve  affected. 

rectus. 

zontal  line.     .Not  tilted. 

External 

Inwards. 

Displacement    to    left    in 

Sixth  nerve  affected. 

rectus. 

horizontal  line.  Not  tilted. 

Superior 

Downwards.. 

Displacement       upwards. 

Third  nerve  affected.    Elevation   of  pu- 

rectus. 

Tilted  to  patient's  right. 

pil  above  horizontal  line    wholly   by 
inferior  oblique.    Ample   when    pupil 
is  directed  inwards  ;  but  when    pupil 
directed  outwards,  only  rotates  eye  on 

Inferior 

Upward* 

Displacement  downwards, 

Third  nerve.    Depression    of   pupil   by 

rectus. 

and  tilted,  to    patient's 

superior    oblique.    Ample    when    eye 

left. 

is  directed   inwards — a  mere  rotation 
when  eye  directed  outwards. 

Inferior 

Downward. 

Upward        displacement. 

Third  nerve  affected..    Elevation  of  pupil 

oblique. 

Image     tilted     to     left 

effected   by    superior    rectus.     Ample 

when     pupil     is    above 

when  pupil  is  directedoutwards — other- 

horizontal line. 

wise  insufficient. 

Superior 

Upwards-. 

Displacement  of  false  im- 

Fourth   nerve    affected.    Depression    of 

oblique. 

age  downwards.      False 

pupil     effected    by     inferior     rectus: 

image  tilted  to  patient's 

Ample  when  eye  is  directed  outwards- 

rig/it. 

— least  ample  when, looking  inwards. 

These  are  given  on  Dr.  Bristowe's  authority,  "  P.  of  Med.,"  p.  1109.  Reverse 
the  directions  for  the  right  eye.  To  find  which,  eye  squints,  if  in-  doubt,  cover  the 
supposed  healthy  eye,  and  get  the  patient  to  walk — this  is  difficult  or  awkward 
with  the  squinting  eye.  Direct  the  eye  to  objects  whilst  the  other  eye  is  cov- 
ered, etc. 
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called  amaurosis)  such  as  that  from  which  the  poet  Milton  suffered,  the 
eye  looks  as  bright  and  beautiful  as  before,  although  visiou  may  be  entirely 
lost.     (Hence  the  term  gutta  serena.) 

Pretended  blindness  of  one  eye  may  often  be  detected  by  a  prism  placed 
with  its  base  upwards  or  downwards  before  the  sound  eye ;  the  double 
vision  produced  furnishing  the  required  proof.  Also,  as  Javal  remarks, 
by  the  simple  expedient  of  barring  the  vision  of  the  sound  eye  by  a  card 
or  peucil,  so  as  not  to  appear  to  hide  the  objects,  and  then  asking  the  pre- 
tender to  read  or  explain  certain  marks. 

We  must  refer  you  to  works  on  the  diseases  of  the  eye,  such  as  those 
of  Soelberg  Wells,  Lawson,  Macuamara,  Hayiies  Walton,  and  other  modern 
authorities. 

Some  cases  of  pretended  blindness,  as  well  as  feigned  deafness,  may 
sometimes  be  detected  by  a  ruse.  Some  startling  statement  may  be  written 
and  shown  in  the  one  case,  or  whispered  in  the  other,  and  the  counteuauce, 
pulse,  etc.,  of  the  supposed  pretender  watched  all  the  while.  In  testing 
deafness,  do  not  forget  that  shocks  or  vibrations  may  he  felt  when  they  can 
no  longer  be  heard. 

Pretended  Pain  and  Tenderness. 

It  may  be  said,  in  general  terms,  that  real  sufferers,  if  intelligent  people, 
can  generally  describe  accurately  the  direction  of  pains,  and  these  will 
correspond  to  definite  nerve-tracts  in  some  cases.  (The  doctor  should 
therefore  know  his  nerves!)  Very  rarely  pains  are  diffused  over  very 
wide  surfaces.  Pain  usually  furrows  the  face,  causes  loss  of  sleep,  and 
wasting  (loss  of  body-weight),  feverishness,  indigestion,  and  other  symp- 
toms well  known  to  medical  men,  if  the  pain  lasts  for  any  length  of  time. 
What  are  called  neuralgias  .(pain  in  certain  nerve-tracts — generally  in  the 
hysterical  or  highly  nervous  descendants  of  gouty  or  arthritic  parents) 
occasionally  offer  exceptions  to  this  rule,  particularly  in  young  women. 
A  parallel  is  offered  by  the  haemorrhages  occurring  in  similar  cases.  Real 
pains,  too,  for  the  most  part,  are  relieved,  if  not  cured,  by  the  appropriate 
anodynes.  Long-continued  or  very  severe  painis  nearly  always  accom- 
panied by  other  and  well-marked  symptoms  of  disease,  which  can  be 
measured  by  instruments  of  precision.  (Thus  the  pulse  is  affected,  and 
very  often  the  temperature.)  Pressure  nearly  always  increases  tenderness, 
except  in  the  case  of  colic,  and  of  some  forms  of  pleurisy,  etc.  Even  in 
neuralgias,  when  there  may  be  no  loss  of  flesh,  appetite,  or  sleep,  it  is 
usual  to  find  some  definite  spot  of  tenderness  (often  nerve-exits  or  nerve- 
divisions)  well  known  to  practical  physicians,  but,  perhaps,  inadvisable 
to  name  here,  for  obvious  reasons. 

Of  other  Feigned  Diseases,  such  as  Cancer. 

{Starvation  will  be  treated  of  in  a  separate  chapter.) 

Cancer  has  been  said  to  be  imitated  (in  the  breast)  by  a  piece  of  an 
animal's  spleen  or  liver,  covered  with  goldbeater's  skin  ! !  Prolapsus  ani 
by  a  piece  of  gut  introduced.  Bladder  disease,  we  have  known  feigned 
by  a  woman  pretending  to  pass,  per  urethram,  a  pig's  bladder,  previously 
macerated.  Hydatids  of  the  womb,  etc.,  have  been  simulated  by  white 
currants,  mistletoe  berries,  or  artificial  imitations  made  from  the  intes- 
tines of  animals.  An  experienced  surgeon  would  almost  instantly  detect 
such  impostures.  (Edema  may  be  produced  by  ligatures.  We  have 
known  pretenders  so  overdo  their  parts  as  to  bring  on  gangrene  in  the 
arm  or  le^ ! 
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Diarrhoea  and  dysentery  have  been  simulated  by  taking  strong  cathar- 
tics, or  by  mixing  urine  with  fseees,  and  so  on  to  the  end  of  the  chapter — ■ 
including  pricking  the  gums  to  simulate  scurvy,  and  staining  the  skin  to 
imitate  jaundice  !  The  treatises  already  referred  to  may  be  consulted,  as 
well  as  the  systematic  works  of  Zacchias,  Pare,  Beck  and  Guy,  Fodere", 
Christison,  Paris,  Cheyne,  Larrey,  and  Scott.  If  the  young  medical  man 
should  be  called  on  to  deal  with  a  doubtful  case,  he  will  do  well,  if  he 
cannot  make  the  supposed  impostor  reveal  himself,  to  suspend  his  judg- 
ment for  awhile,  to  compare  the  symptoms  with  those  of  real  cases,  and 
whilst  sternly  refusing  the  sanctions  of  legitimate  medicine  to  the  wiles  of 
the  pretender,  not  to  forget  the  infinite  variety  of  Nature,  and  the  almost 
protean  character  of  not  a  few  even  common  diseases. 


CHAPTER    XXVIII. 

Death  by  Apncea  (privation  of  air)  and  other  allied  conditions — Drowning,  and 
Immersion  after  death  from  other  causes — Hanging — Strangulation — Suffoca- 
tion— D^ath  by  poisonous  gases,  and  from  Anaesthetics. — The  effects  of  impure 
Air  and  impure  Water. 

Mons.  Tardieu  and  some  English  authorities  object  to  these  various 
modes  of  death  being  classed  together.  They  attach  more  importance  to 
the  differences  than  to  the  communities  of  these  conditions,  and  it  cannot 
be  denied  that  nearly  all  of  them  have  something  distinctive  which  war- 
rants the  separate  treatment  of  each.  On  the  other  hand,  the  points  of 
resemblance  are  many  and  striking,  and  there  is  a  practical  convenience 
in  first  impressing  these  on  the  student's  mind,  and  then  commenting  on 
the  special  circumstances  of  each  fatal  ending.  The  usual  mode  of  death 
in  all,  death  by  apncea,  commonly  called  as2^hyxia,  has  been  briefly  men- 
tioned at  p.  555.  That  account  must,  however,  be  amplified  here.  In  this 
form  we  have,  before  life  is  extinct,  lividity  of  the  lips,  fingers,  and  other 
extremities,  and  in  general,  of  the  whole  face  and  other  visible  parts  of 
the  body  ;*  there  are  convidsive  movements,  which  are  at  first  more  or  less 
voluntary,  though  still  instinctive  or  reflex,  struggles  to  breathe  or  to  save 
life  ;  and  afterwards  involuntary  and  unconscious  spasmodic  clonic  move- 

*  Consciousness  soon  becomes  lost,  although  in  an  early  stage  all  the  faculties 
and  senses  may  be  unusually  acute,  and  memory  almost  incredibly  active,  so  that 
the  events  of  a  lifetime  seem  crowded  into  a  moment,  yet  this  stage  only  lasts  for 
a  very  short  while.  This  is  the  experience  of  all  who  have  been  partially  drowned, 
or  suffocated  in  other  ways,  and  of  those  who  take  laughing-gas  and  anaesthetics. 
The  struggles  mentioned  above,  and  the  efforts  to  prolong  hie,  leave  their  mark, 
and  Sbakspeare,  with  his  usual  felicity  of  expression,  has  condensed  it  all  into  a 
few  lines  : 

"  But  see,  his  face  is  black  and  full  of  blood  ; 
His  eyeballs  further  out  than  when  he  lived, 
Staring  full  ghastly  like  a  strangled  man  ; 
His  hair  upreared  ;  his  nostrils  stretched  with  struggling  ; 
His  hands  abroad  displayed,  as  ojie  that  grasped 
And  tugged  for  life,  and  was  by  strength  subdued." 

When,  however,  the  suffocation  is  more  gradual,  or  syncope  takes  place,  the 
features  may  be  quite  placid.  This  is  often  the  case  in  young  infants  suffocated, 
and  in  the  case  of  persons  drowned. 
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ments  of  muscles  and  limbs,  which  are  probably  due  to  the  stimulus  of 
venous  blood  (poisoned  with  C02)  on  the  motor  centre  of  the  brain  and 
spinal  cord.  The  veins  become  turgid,  the  pulse  is  at  first  full  and  com- 
pressible, but  gradually  becomes  more  feeble;  there  may  be,  and  often  is, 
frothing  at  the  mouth;  this  froth  may  be  tinged  more  or  less  deeply  with 
blood  ;  blood  may  escape  from  the  nostrils,  anus,  vagina,  or  other  mucous 
membranes;  urine,  faaces,  and  semen  may  be  discharged  involuntarily. 
Abortive  efforts  at  respiration  are  made  for  awhile.  Finally  these  cease, 
and  the  heart  no  longer  beats.  This  kind  of  death  is  more  or  le«s  rapid. 
From  two  to  five  minutes  is  the  usual  time.  In  the  case  of  drowning  ap- 
parent exceptions  are  explicable  by  the  occurrence  of  syncope.  We  shall 
return  to  this  subject  again.  At  the  post-mortem  examination  we  shall 
find  in  all  of  these  deaths  : 

(1)  More  or  less  lividity  of  the  lips,  extremities,  and  general  surface,  as 
has  been  described  in  life.  In  drowning  the  face  is  often  pale,  sometimes 
it  is  so  in  hanging. 

(2)  Hypostases  or  post-mortem  stainings  of  darker  color  than  in  some 
other  forms  of  death.  (In  some  cases  of  drowning  these  are  not  visible 
externally,  for  reasous  which  will  appear  subsequently.) 

(3)  The  venous  system  (veins  and  sinuses)  all  over  the  body  will  generally 
be  found  gorged  with  blood  of  dark  color.  The  arteries  will  for  the  most 
part  be  empty,  particularly  in  young  subjects. 

(4)  The  right  side  of  the  heart  will  generally  be  found  full,  correspond- 
ing with  the  venous  hyperemia  and  the  state  of  the  lungs  about  to  be 
described. 

(5)  The  lungs  will  be  found  gorged  with  blood  in  most  cases,  resembling 
the  condition  known  as  red  hepatization,  only  the  blood  is  of  darker 
color.  The  mucous  membrane  of  the  bronchial  tubes  will  be  found  in- 
tensely injected  with  extravasations  of  blood  (see  No.  6),  and  the  tubes 
themselves  will  be  found  full  of  frothy,  bloody  mucus.  In  young  and 
healthy  subjects,  particularly  children,  it  will  often  be  found  that  the  blood- 
vessels of  the  lungs  have  emptied  themselves,  after  the  heart  has  ceased  to  beat. 
The  lungs  will  therefore  in  such  cases  be  comparatively  bloodless,  but  from  the 
violent  efforts  made  to  breathe  will  be  highly  emphysematous. 

(6)  Extravasations  of  blood,  some  minute  and  stellate,  others  of  irregular 
form,  and  many  of  bright  color,  will  be  found  on  the  mucous  and  serous 
membranes  (pleurse,  pericardium,  peritoneum,  membranes  of  brain,  and 
lining  membranes  of  its  ventricles,  the  conjunctivas  and  the  mucous 
membranes  of  the  respiratory,  digestive,  and  genito-urinary  tracts).  M. 
Tardieu  attributes  great  importance  to  these  in  cases  of  infanticide,  as 
he  believes  them  to  be  present  only  in  cases  of  suffocation  (see  page  602 
for  reference). 

(7)  The  membranes  of  the  brain,  particularly  its  veins  and  sinuses,  will 
be  found  gorged  with  blood  in  most  cases,  and  numerous  puncta  cruenta 
or  bloody  spots  appear  on  slicing  the  brain. 

(8)  Serum  is  extravasated  into  serous  cavities  (pericardium,  pleurse,  peri- 
toneum, ventricles  of  brain,  etc.). 

(9)  The  mucous  membranes  generally  are  very  turgid.  (See  above,  No. 
6.)     The  trachea  and  larynx  especially  so. 

(10)  Rigor  mortis  is  said  to  set  in  slowly.  But  the  muscles  become 
tetanized,  and  remain  fixed  in  that  condition.  In  hanging  and  other 
violent  deaths  the  genital  organs'  are  often  turgid  and  erect,  so  that  we 
get  priapism  in  the  male  and  an  analogous  condition  in  the  female.  In 
drowning,  the  penis  is  retracted  and  the  scrotum  shrunk,  unless  distended 
with  gases  from  putrefaction.    The  bladder  is  sometimes  filled  with  blood- 
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stained  urine.     Sometimes  the  urine,  faeces,  and  semen  or  prostatic  fluid 
are  discharged. 

(11)  The  solid  viscera  (liver,  spleen,  kidneys,  etc.)  will  generally  be 
found  enlarged  and  congested  with  dark  venous  blood. 

(12)  The  blood  itself  will  be  found  unusually  dark  in  color,  containing 
less  oxvgen  and  more  carbonic  acid;  sometimes  carbonic  oxide  also  is  pres- 
ent. The  blood  is  also  unusually  fluid.  If  carbon  monoxide  be  present 
in  quantity,  as  from  burning  charcoal,  the  blood  will  be  found  of  a  bright 
color,  and  so  will  be  congested  organs,  such  as  the  lungs.  In  dealing  with 
the  various  forms  of  death  by  asphyxia  or  apncea,  we  shall  see  each  pos- 
sesses special  characters  of  its  own.  In  death  by  drowning  and  in  death 
bv  hanging,  we  occassionally  find  the  same  post-mortem  results  as  in  death 
by  svncope.  The  heart  may  fail  and  fainting  occur  in  the  first  moments 
of  submersion,  or  suspension,  and  thus  nearly  all  the  phenomena  are 
changed.     We  shall  deal  first  with  the  subject  of 

Death  by  Drowning. 

We  have  here,  in  most  cases,  two  distinct  sets  of  phenomena,  viz., 
those  due  to  suffocation  (rarely  to  syncope  or  other  causes,  as  mentioned 
above),  and  those  due  to  prolonged  immersion  or  submersion  in  the 
water.  The  practical  questions  which  are  likely  to  arise  from  this  sub- 
ject are : 

1st.  Has  death  resulted  from  drowning? 

2d.  How  long  has  the  body  been  in  the  water  ? 

Some  general  considerations  on  this  mode  of  death  may  reasonably 
precede  more  minute  details.  When  a  man,  woman,  or  child  falls  into 
the  water,  or  is  thrown  into  it,  he  or  she  usually  makes  some  effort  or 
struggles  to  save  him  or  herself.  If  he  be  a  swimmer,  these  efforts  are  in- 
telligent, but  he  may,  especially  in  rough  water,  when  embarrassed  by  high 
wind,  a  strong  current,  or  heavy  waves,  particularly  if  in  darkness  or  in 
cold  stormy  weather,  soon  be  exhausted.  Or  he  may  be  seized  by  cramp, 
which,  so  to  speak,  tetanizes  his  muscles,  and  this  spasm  may  extend  to 
the  muscles  of  respiration,  and  even  to  the  heart  itself.  Or  fear,  particu- 
larly if  the  dread  of  sharks  or  of  some  specially  dangerous  spot  be  super- 
added, may  induce  syncope. 

"When  a  man  falls  or  is  thrown  into,  the  water,  he  soon  sinks  to  a 
greater  or  less  depth,  but  almost  immediately  rises  to  the  surface  again ; 
and  if  he  is  a  swimmer,  makes  efforts  to  save  himself,  till  at  length  he  is 
reduced  to  the  condition  of  one  who  cannot  swim  at  all,  with  this  difference, 
that  he  has  already  exhausted  the  strength  which  the  other  has  in  reserve 
for  the  death-struggles  common  to  both.  These  struggles  consist  of  irregu- 
lar movements  of  the  arms  and  legs,  and  graspings  of  the  hands  at  all 
objects  within  reach,  whether  floating  in  the  water,  fixed  at  the  bottom,  or 
growing  on  the  banks.  In  the  course  of  these  irregular  movements,  he 
rises  repeatedly  to  the  surface,*  tries  to  breathe,  and  takes  in  air  and  water. 
The  contact  of  the  water  with  the  windpipe  causes  a  cough,  by  which  part 
of  the  fluid  is  rejected,  and  with  it  some  air  from  the  lungs. .  This  occurs 
again  and  again,  till  the  body  no  longer  rises  to  the  surface  ;  water  alone 
is  received  in  the  vain  effort  to  respire,  while  forcible  involuntary  expira- 
tions continue  to  expel  the  air  from  the  chest.     At  length  all  these  efforts 

*  It  is  popularly  supposed  that  a  drowning  man  rises  three  times.  The  authors 
can  state  from  observation  that  this  number  is  often  exceeded,  and  sometimes  (as 
in  cases  of  shock  or  syncope)  the  sufferer  only  rises  once,  or  at  most  twice. 
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cease,  the  body  sinks  to  the  bottom,  and  bubbles  of  air  are  forced  from  the 
chest  by  the  elastic  reaction  of  its  parietes.  The  greater  part  of  the  water 
which  has  entered  the  mouth  finds  its  way  into  the  stomach,  the  rest  into 
the  lungs;  and  this  residue,  mixed  with  the  secretions  of  the  mouth  and 
air-passages,  and  frothed  by  the  air  inspired  and  expired,  forms  the  foam 
so  constantly  met  with  in  persons  who  have  perished  in  this  way.  In  cases 
belonging  to  this  class,  we  may  expect  to  find  the  appearances  proper  to 
death  by  apncea  coupled  with  those  of  the  medium  in  which  the  death 
takes  place.  In  the  case  of  the  swimmer  death  may  take  place  by  ex- 
haustion, with  less  distinct  signs  of  death  by  apnoea."  (This  excellent 
description  is  taken  verbatim  from  Dr.  Guy,  with  the  exception  of  the 
note.) 

The  mode  of  death  may  vary  owing  to  drunkenness,  or  from  striking 
the  head  against  a  rock,  or  post,  or  stone,  or  even  against  the  water  or  mud 
at  the  bottom,  which  may  cause  fracture  of  the  skull  and  concussion,  or 
the  blow  may  be  felt  in  the  chest  or  at  the  pit  of  the  stomach,  or  some 
other  part  of  the  abdomen,  when  death  may  be  due  to  shock;  or  there 
may  be  fright,  as  in  hysteria,  when  death  may  result  from  syncope ;  or  an 
epileptic  fit  may  happen  at  the  moment  of  striking  the  water;  or  there 
may  be  extravasation  of  blood  or  serum  during  the  struggles,  producing 
apoplexy;  or  death  may  happen  from  the  heart,  owing  to  the  cold;  or 
from  spasm  or  paralysis  of  the  muscles  of  respiration.  It  is  even  said  that 
catalepsy  may  occur  at  the  moment  of  immersion.  Reviewing  these  causes 
and  modes  of  death,  we  see  that  besides  apnoea,  or  death  beginning  at  the 
lungs,  we  may  get  coma,  or  death  beginning  at  the  head ;  and  syncope  or 
asthenia,  or  death  beginning  at  the  heart;  which  last,  indeed,  is  generally 
to  be  referred  back  to  the  brain  (see  page  554).  Further,  owing  to  the 
suspension  of  the  heart's  action  in  some  cases  both  of  fright  and  drunken- 
ness, persons  may  be  drowned,  or  completely  immersed  in  the  water,  and 
yet  not  dead.  We  must  remind  you  that  the  specific  gravity  of  sea-water 
is  about  1.028  at  60°  F.  (15.5°  C).  Distilled  or  rain-water  being  1,  and 
river,  well,  and  pond  water  varying  between  these  two  in  proportion  to  the 
amount  of  saline  constituents,  probably  seldom  exceeding  1.005,  except 
in  the  case  of  strong  mineral  springs.  Ice  is  said  to  have  a  specific  gravity 
of  0.9175,  water  in  freezing,  expanding  by  about  TlTth  of  its  volume.  The 
human  body,  on  the  other  hand,  has  a  specific  gravity  slightly  greater  than 
that  of  water.  Dr.  Taylor's  remarks  on  this  subject  deserve  quoting.  He 
says:  "The  specific  gravity  of  the  human  body  in  the  living  healthy  state 
is  made  up  of  the  combined  specific  gravities  of  its  different  parts,  so  that, 
as  in  all  heterogeneous  solids,  it  is  a  very  complex  quantity.  In  the  first 
place  about  72  per  cent,  of  the  weight  of  the  body  consists  entirely  of  water, 
hence  the  question  of  specific  gravity  can  refer  only  to  the  remaining  28 
per  cent,  of  dry  solids.  The  only  part  of  the  body  which  is  lighter  than 
water  is  fat.  The  specific  gravity  of  this  is  0.92,  and  it  is  calculated  that 
the  proportion  of  fat  in  an  adult  is  about  5  per  cent,  or  one-twentieth  part 
of  the  weight  of  the  body.  The  specific  gravity  of  muscle  is  1.085,  of  brain 
1.04,  of  the  soft  organs  generally  1.05,  of  the  lungs  containing  air  0.94, 
and  of  bone,  the  heaviest  part  of  the  body,  2.01.  The  lightness  of  the  fatty 
portions  is  more  than  counterbalanced  by  the  weight  of  the  skeleton  (about 
10j  lbs.  in  the  male,  and  9  lbs.  in  the  female),  so  that  the  naked  human  body, 
placed,  on  water,  has  a  slight  tendency  to  sink.  This  tendency  diminishes 
just  in  proportion  to  the  quantity  of  the  body  immersed,  because  all  those 
parts  which  are  out  of  water,  not  being  supported  by  water,  become  so 
much  additional  absolute  weight  to  the  portion  immersed.  Hence  the 
frequent  cause  of  death  by  drowning.  An  inexperienced  person  exhausts 
himself  by  exertion,  raises  his  arms  continually  out  of  the  water,  and  as 
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often  sinks,  owing  to  their  weight  having  just  so  much  effect  on  his  body 
as  if  a  leaden  weight  had  been  suddenly  applied  to  his  feet  to  sink  him. 
When  the  whole  of  the  living  body  is  immersed,  the  specific  gravity,  owing 
to  the  expansion  of  the  chest,  differs  so  little  from  that  of  water,  that  a 
very  slight  motion  of  the  hands  or  feet  will  suffice  to  keep  a  person  on  the 
surface.  The  head,  owing  to  the  weight  of  the  bones  of  the  skull,  has 
always  a  tendency  to  sink  below  the  level  of  the  water."  As  corollaries  to 
this  statement,  it  may  be  said  that  fat  people  float  beat,  women,  as  a  rule, 
better  than  men  (a  woman,  too,  is  often  buoyed  up  by  her  clothes  at  first*), 
infants  and  young  children,  ivhenfat,  better  than  women,  bony  persons  and 
very  lean  persons  float  ivorst  of  all,  or  not  at  all.  Persons  with  large  chests 
float  well,  on  account  of  the  air  in  the  lungs,  and  the  lightness  of  the  con- 
tained viscera.  Sometimes  bodies  do  not  sink  at  all  in  sea-water.  Of  this 
Dr.  Tavlor  records  an  instance,  the  specific  gravity  being  presumably 
about  the  same  as  that  of  the  water  [  1.026  or  1.027).  Dr.  Taylor  takes 
the  average  specific  gravity  of  the  dead  body  to  be  1.080  to  1.100,  and 
hence  a  very  little  gas  i  from  putrefaction)  will  suffice  to  keep  it  at  or  near 
the  surface.  Weights  are  attached  to  dead  bodies  "buried  at  sea,"  as  it 
is  called,  to  prevent  their  floating  from  putrefaction  in  this  way. 

Cork  being  specifically  so  much  lighter  than  water  (specific  gravity  about 
0.240),  a  very  small  quantity  is  required  to  sustain  a  man  in  the  water. 
It  is  calculated  that  12  lbs.  of  cork  cut  in  slices,  properly  arranged,  and 
covered  with  painted  canvas,  would  sustaiu  six  persons,  each  of  ten  stone, 
or  making  allowance  for  clothes,  at  least  four  persons.  From  three  to 
four  pounds  of  cork  may  thus  be  considered  sufficient  to  float  one  person  ; 
but  allowing  for  all  possible  contingencies,  as  extreme  density,  it  would  be 
better  to  allow  6  or  7  lbs.  It  must  be  so  arranged,  under  the  arm-pits,  as 
not  to  impede  respiration  or  the  use  of  the  arms.  Inflated  india-rubber  is 
often  used  instead.  Considering  the  mistakes  made  in  these  subjects,  it 
seems  necessary  to  give  here  precise  instructions  as  to  the 

Treatment  of  Persons  taken  out  of  the  Water. 

The  first  question  which  will  naturally  occur  to  you  is,  How  long  after 
submersion  is  it  possible  for  life  to  be  restored?  We  need  scarcely  say, 
that  if  there  were  manifest  signs  of  putrefaction  you  would  only  cover 
yourselves  with  ridicule  by  endeavoring  to  restore  animation.  Do  not, 
however,  mistake  the  mark  of  a  bruise  for  this.  Putrefied  bodies  will  be 
found  floating.  This  seldom  occurs  in  bodies  perfectly  fresh,  yet  instances 
are  known.  (See  above.)  The  experiments  of  the  Committee  of  the 
Medico-Chirurgical  Society  (see  their  "Transactions,"  vol.  xlv)  show  that 
in  animals  suffocated  the  respiratory  movements  ceased  in  about  five 
minutes,  the  heart  continuing  to  beat  for  some  three  or  four  minutes  longer. 
Adding  these  together  we  get  about  eight  or  nine  minutes  as  the  longest 
period  after  which  dogs  and  other  animals  experimented  upon  could  be 
revived  again.  After  complete  submersion  about  two  minutes  was  the 
longest  period.  This  was  probably  due  to  the  entrance  of  water  into  the 
lungs.  In  the  human  being,  however,  a  somewhat  longer  period  may 
elapse,  although  divers  cannot  bear  more  than  from  a  minute  and  a  half 
to  two  minutes'  entire  submersion,  yet  Dr.  Wooley  (for  many  years  medical 
officer  to  the  Royal  Humane  Society)  met  with  two  cases  of  recovery  after 
five  minutes'  submersion.  In  the  "Lancet,"  July,  1841,  and  "Medical 
Gazette"  (vol.  xxix,  p.  78),  instances  of  ten  and  thirteen  minutes  respec- 
tively are  recorded.     Dr.  Taylor  quotes  from  the  same  journal,  p.  448,  a 

*  See  Shakspeare's  description  of  Ophelia's  death. 
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case  of  fourteen  minutes,  and  from  the  "American  Journal  of  Medical 
Sciences,"  April  22,  1853,  p.  348,  the  recovery  of  a  woman  after  twenty 
minutes'  submersion.  M.  Guerard  quotes  a  case  in  which  a  young  man  is 
said  to  have  recovered  after  entire  submersiou  for  an  hour.  The  case  is 
said  to  have  occurred  in  1774,  but  the  evidence  as  to  time  is  rather  weak. 
("Ann.  d'Hygiene,"  1850-2,  p.  306.)  It  is  very  likely,  that  in  these  cases, 
as  in  some  known  to  the  authors,  the  whole  of  the  body,  especially  the 
face,  was  not  under  water.  Even  in  the  longer  authentic  periods  of  a 
quarter  or  half  an  hour,  syncope  had  probably  occurred.  Yet,  as  the  cir- 
cumstances of  the  case  are  often  uncertain  as  to  time,  it  may  be  well  to  try 
to  restore  animation  in  any  case  where  the  body  is  taken  out  of  the  water 
within  a  few  hours  of  the  accident,  or  when  it  is  perfectly  fresh.*  The 
authors  know,  from  personal  experience,  that  two  or  three  hours'  efforts 
may  sometimes  be  necessary  to  completely  restore  the  circulation. 
The  indications  for  treatment  are  : 

(1)  To  restore  animal  heat. 

(2)  To  stimulate  the  heart  to  action. 

(3)  To  carry  on  artificial  respiration,  until  the  natural  process  is  re- 
sumed. 

(4)  To  rouse  the  nervous  centres. 

(5)  To  combat  the  tendency  to  death  from  inflammatory  or  other 
sequelae. 

The  popular  methods  of  hanging  up  by  the  heels,  rolling  on  casks,  and 
other  rough  processes,  are  to  be  condemned  in  toto.  Treatment  should  be 
commenced  at  once  on  the  spot  in  the  open  air  whilst  blankets  and  dry 
clothing  are  sent  for.  In  order  to  get  rid  of  water  in  the  mouth,  etc.,  the 
body  may  be  placed  for  a  few  seconds  with  the  head  a  little  lower  than  the 
feet,  and  the  head  downwards,  the  mouth  being  open,  and  the  tongue  drawn 
forwards,  then  turn  the  body  on  the  back,  and  raise  the  head  and  shoul- 
ders slightly  (on  a  board  forming  an  inclined  plane,  if  possible,  a  door  or 
shutter  will  serve  very  well).  Draw  the  tongue  forward,  and  fix  it  by  an 
india-rubber  baud.  The  feet  should  be  fixed,  and  then  Dr.  Sylvester's 
method  of  artificial  respiration  should  be  commenced.  This  will  be  best 
understood  from  the  diagrams.  Grasp  the  arms  at  the  elbows,  draw  them 
above  the  head,  and  keep  them  so,  on  the  stretch  (as  in  Fig.  110)  for  about 
two  or  three  seconds,  then  reverse  the  manoeuvre  for  about  the  same  length 
of  time,  pressing  the  arms  firmly  against  the  sides  of  the  chest  (as  in  Fig. 
11 1).  This  twofold  or  alternate  movement  should  be  repeated  about  fifteen 
or  sixteen  times  a  minute,  till  a  spontaneous  effort  at  respiration  occurs. 
Young  operators  are  apt  to  make  these  movements  rather  too  rapidly. 
Meanwhile,  or  at  all  events  after  a  few  minutes,  the  bystanders  or  assist- 
ants can  remove  the  wet  clothes,  place  hot  bottles  or  tins  to  the  feet,  hot 
flannels  over  the  precordial  region,  or  put  hot  bricks  wrapped  up  in  lieu  of 
hot  bottles,  here,  in  the  armpits,  etc. ;  cover  the  body  lightly  with  blankets, 
chafe  the  lower  extremities,  etc.  In  some  cases  respiration  may  be  pro- 
moted by  smelling-salts  or  ammonia  to  the  nose,  tickling  the  throat  with 
a  feather,  dashing  hot  and  cold  water  on  the  face  and  chest,  and  galvaniz- 
ing the  phrenic  nerve.  (One  pole  or  rheophore  should  be  applied  to  the 
epigastrium,  the  other  to  the  nape  of  the  neck,  or  just  above  the  middle 
of  the  clavicle,  where  the  orao-hyoid  crosses  the  sterno-mastoid  muscles ; 
some  advise  both  rheophores  to  be  applied  above,  one  on  each  side  of  the 

*  In  Paris,  from  1821  to  1826,  out  of  576  cases  of  drowning,  430  were  resusci- 
tated. 
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neck,  and  they  insert  needles  or  pins,  in  the  hope  of  touching  the  phrenic 
nerves;  this  proceeding' the  authors  believe  to  be  unnecessary.)  The 
galvanism  should  not  be  too  long  continued,  as  it  is  possible  to  wear  out 
the  nervous  irritability,  and  thus  protracted  galvanism  may  be  dangerous, 


Fig.  110. 


and  indeed  is  so  in  some  cases.  Fine  needles  may  be  inserted  for  a  moment 
into  the  heart  so  as  to  stimulate  that.  In  some  cases  after  signs  of  life  are 
manifest,  but  the  right  heart  is  greatly  loaded,  as  evidenced  by  the  cya- 
notic condition,  bleeding  to  some  ounces  may  be  indicated  (case  by  Dr. 


Fig.  111. 


Heckford  and  Dr.  "Woodman  in  "St.  Andrew's  Med.  Grads.  Transac," 
vol.  v,  p.  230).  When  the  patient  can  swallow  a  little,  a  teaspoonful  or 
two  of  warm  brandy  and  water  should  be  given.  Afterwards  warm  beef 
tea,  or  ordinary  tea  with  eggs  beaten  up  in  it,  or  warm  milk.  If  swallow- 
ing is  difficult  these  may  be  injected  into  the  rectum.  In  some  cases,  saline 
injections  (at  100°  Fahrenheit  or  38°  C.)  may  be  made  into  the  veins. 

Other  methods  of  artificial  respiration,  as  by  compressing  the  thorax,  and 
Dr.  Marshall  Hall's  postural  method  are  sometimes  used.  The  report  of 
the  Royal  Medico-Chirurgical  Society,  previously  quoted,  shows  them  all 
to  be  inferior  to  Dr.  Sylvester's  method.  Thus,  the  latter  (as  showu  in 
our  diagrams)  was  proved  capable  of  introducing  from  9  to  44  cubic  inches 
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of  air,  20  cubic  inches  being  an  average  quantity  in  natural  respiration  ; 
Dr.  Hall's  process  only  from  at  most  8  to  15  cubic  inches  ;  and  the  pres- 
sure method  (with  30  pounds  pressure)  either  by  hands,  or  by  a  crossed 
bandage  only,  from  5  to  10  cubic  inches.  Life  has  beeu  saved  by  all  these 
methods,  but  the  authors  have  known  the  gall-bladder  ruptured  by  pres- 
sure with  the  hands. 

When  respiration  is  established  pretty  fairly,  and  the  heart's  action  and 
warmth  restored,  you  may  safely  leave  the  patient  for  awhile,  provided 
the  lips  and  extremities  are  of  good  color.  But  do  not  forget  that  there 
may  be  a  relapse.  Some  one  should  therefore  watch  the  patient.  Death 
may  ensue  from  pneumonia,  shock,  and  other  causes,  directly  due  to  the 
submersion,  some  days,  or  even  weeks,  after  the  accident. 

Post-mortem  Appearances  specially  due  to  Droivning. 

The  special  phenomena  found  in  the  dead  body  in  this  mode  of  death, 
in  addition  to  the  general  signs  of  apncea  previously  mentioued  (page  816), 
which  Devergie  states  occur  in  25  per  cent,  in  a  well-marked  manner  and 
in  87  per  cent,  in  a  modified  form,*  are  as  follow: 

1.  Gooseskin,  or  cutis  anserina,  is  met  with  in  many  cases,  yet  it  is  not 
really  pathognomonic  of  drowning,  being  met  with,  especially  in  the  lower 
classes,  in  other  violent  modes  of  death. 

2.  A  livid,  grayish-blue  color  of  the  hands  and  feet,  like  the  cholera  hand, 
or  washerwoman's  hand;  the  skin  is  wrinkled  and  corrugated  as  well  as 
cyanotic.  This  symptom  needs  twelve  to  twenty-four  hours'  submersion, 
and  may  occur  in  bodies  thrown  into  the  water  after  death.  ("Casper," 
loc.  cit.,  translation,  vol.  ii,  p.  235.) 

3.  Contraction  of  the  penis,  with  retraction,  so  that  the  penis  appears  in- 
ordinately small,  even  in  men  of  large  stature. 

4.  Sand,  gravel,  mud,  etc.,  may  he  found  under  the  finger-nails  of  the  body. 
These  are  not  always  present,  but  when  found  may  be  of  importance.  Some- 
times fragments  of  sea  or  fresh-water  weeds  may  be  found  in  the  hands,  as 
well  as  in  the  stomach  and  lungs.  They  may  be  diatoms,  small  shells,  and 
other  objects,  which  may  help  to  determine  the  spot  where  the  death  took 
place.     Microscopic  examinations  should,  therefore,  not  be  neglected. f 

5.  Excoriations  or  abrasions  of  the  fingers  are  very  common.  As  regards 
the  condition  of  the  eyes,  these  are  sometimes  wide  open,  "  dreadfuly  star- 
ing, thro'  muddy  impurity"  (T.  Hood);  sometimes  half  open  and  some- 
times closed.  The  face  is  somewhat  bloated,  often  pale,  somewhat  resem- 
bling the  condition  common  in  chronic  Bright's  disease.  Martial  twits 
Sextus  with  having  the  face  of  one,  "sub  aqua  natantis"  (Epig.,  lib.  ii, 
No.  87),  which  the  commentators  explain  as  "  subpallidam  et  tumidam." 

*  Devergie's  figures  (*'  Med.  Legale,"  vol.  ii,  p.  330),  as  given  by  Dr.  Taylor,  are 
as  under: 

Asphyxia,  pure,  .....  25.0  1 

"  and  syncope,       .         .         "1   „«  r.  r  Asphyxia,     .         .     87.5 

"  and  cerebral  congestion,     j  J 

Syncope,  apoplexy,  or  concussion,        ......     12.5 

100.0 

Dr.  Ogston's  results  are  very  similar,  "  Med.  Gazette,"  vol.  48,  p.  291  ;  "  Med. 
Times  and  Gazette,"  1876  ;   Dr.  Loffler,  »  Henke's  Zeitschrift  der  S.  A.,"  1844,  L.  1. 

t  In  regard  to  this  point,  it  has  been  well  said  that  we  must  not  forget  that 
Barbadoes  sand  and  other  foreign  materials  are  used  for  ballast,  and  ma}'  be  dis- 
charged in  a  home  port. 
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The  general  position  of  a  drowned  body  is  very  well  shown  in  the  well- 
known  picture  of  a  Christian  martyr  in  the  reign  of  Diocletian  by  Dela- 
roche,  though  the  head  is  a  little  too  high  out  of  the  water. 

6.  Post-mortem  rigidity  is  generally  present.  The  post-mortem  phe- 
nomena due  to  putrefaction  and  to  prolonged  maceration  in  water,  includ- 
ing the  formation  of  adipocere,  have  already  been  described  at  pages  45— 
51  and  704  to  706. 

7.  In  cases  of  homicide  or  suicide  the  hands  and  feet  may  be  tied  together, 
and  weights  attached  to  the  body.  If  this  has  taken  place  during  life,  or 
whilst  the  body  is  still  warm,  we  shall  find  similar  appearances  in  the 
marks  of  the  ligatures  to  those  described  under  hanging  and  strangulation, 
to  which  we  must  refer  you.  In  cases  of  homicide  (murder  by  drowning), 
there  will  probably  be  marks  of  other  injuries — wounds,  contusions;  the 
shoulders,  hips,  cervical  vertebras,  etc  ,  may  be  dislocated  ;  of  this  the 
authors  have  seen  instances  from  falling  into  the  water  from  a  height; 
fractures  of  the  skull ;  and  especially  in  females,  where  rape  has  been  at- 
tempted, injuries  to  the  genital  organs,  marks  of  nails  on  the  thighs,  on  the 
arms  and  hands,  and  the  like.  In  judging  as  to  whether  these  injuries 
were  inflicted  before  death,  or  were  produced  by  the  body  in  falling  into 
the  water,  by  the  keel  of  a  passing  vessel,  by  boathooks,  etc.,  the  same 
principles  must  guide  you  which  are  laid  down  in  the  chapter  on  wounds 
and  violent  modes  of  death.  The  nose,  lips,  fingers,  toes,  genitals,  and 
other  parts  of  the  body,  are  sometimes  found  to  have  been  gnawed  by  rats, 
or  by  voracious  fishes,  such  as  the  pike,  shark,  etc.  In  general  the  nature 
of  these  injuries,  and  when  inflicted,  are  tolerably  evident  on  inspection. 

8.  There  may  be  froth  at  the  mouth  and  nostrils,  and  this  may  be  blood- 
stained. Though  very  common,  this  is  by  no  means  pathognomonic  of 
drowning. 

It  is  to  be  noted  that  a  very  small  quantity  of  water  or  soft  mud  may 
produce  death  by  apncea  in  feeble  or  intoxicated  persons.  Dr.  Brunton, 
late  of  the  Paisley  Infirmary,  escaping  from  his  nurse,  whilst  delirious  from 
typhoid  fever,  ran  along  the  canal  banks,  but  did  not  fall  into  the  water. 
He  met  his  death  by  falling  face  downwards  on  to  soft  mud  of  only  a  few 
inches  depth  on  the  towing-path.  Such  a  death,  however,  is  not  properly 
drowning. 

Internal  Appearances  in  Death  by  Drowning. 

Many  of  the  supposed  signs  of  drowning — such  as  great  coldness  of  the 
body,  the  position  of  the  epiglottis,  and  the  position  of  the  diaphragm — 
are  simply  valueless.  Kanzler's  experiments,  showing  the  epiglottis  to 
be  always  upright,  were  performed  on  animals,  but  even  in  these  this  rule 
is  by  no  means  invariable,  still  less  so  in  human  beings.  The  position  of 
the  diaphragm  is  partly  determined  by  putrefaction,  partly  by  the  exact 
mode  of  death.  Whilst,  as  stated  above,  the  lungs,  right  heart,  and  brain, 
the  pulmonary  arteries  and  the  venous  system,  with  the  solid  viscera,  are 
usually  found  congested  with  dark  fluid  blood  (page  816),  this  is  by  no 
means  invariably  so.  Death  may  take  place  by  syncope,  asthenia,  shock, 
concussion,  or  in  some  way  combining  one  or  more  of  these,  as  in  what 
Casper  calls  death  by  neuro- paralysis,  and  then  either  both  sides  of  the 
heart  are  partly  filled,  or  both  empty  and  flaccid,  or  the  left  side  is  dis- 
tended even  more  than  the  right.  Dr.  Ogston  found  the  right  cavities  of 
the  heart  empty  in  one  or  two  cases  out  of  fifty-eight,  whilst  the  left  were 
empty  in  fourteen  ("  Med.  Gaz.,"  vol.  xlviii,  p.  291).  Riedell  (quoted 
by  Taylor)  states  that  the  two  sides  of  the  heart  contained  equal  quanti- 
ties of  blood  in  half  the  cases  actually  seen  by  him,  whilst  in  the  other 
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half  the  right  cavities  contained  most.  In  only  one  case  did  he  find  the 
left  quite  empty.  It  does  not  appear  that  the  brain  is  usually  very 
hyperaemic.  Indeed,  Casper  and  Taylor  think  the  reverse  condition  more 
common.     On  the  other  hand,  the  following  symptoms  are  pretty  constant: 

1.  Water  or  other  foreign  fluids  in  the  stomach.  Casper  warns  us  that 
water  may  sometimes  have  heen  drank  just  before  the  drowning,  as  in 
the  case  of  a  little  boy,  aged  two  years,  whose  nurse  had  just  fetched  him 
water  from  a  spring,  left  him  a  moment,  and  found  him  drowned  in  a  river 
on  her  return.  (Casper's  292d  case.)  Kanzler  and  Riedell  (quoted  by 
Casper)  often  found  this  symptom  absent  in  cats,  even  when  the  mouth 
was  kept  open  or  enlarged.  It  seems,  however,  to  be  pretty  constant  in 
the  human  subject.  Again,  it  is  highly  improbable  that  very  dirty  water, 
liquid  manure,  or  mud,  would  be  voluntarily  taken  as  a  drink.  Yet  these 
are  often  found.  Finding  about  half  a  teaspoonful  of  liquid  mud  in  the 
stomach  of  a  man,  whose  body  had  been  four  or  five  months  in  the  water, 
made  Casper  pretty  sure  that  death  had  resulted  from  drowning,  in  Case 
CCCXI,  quoted  by  him.  Human  ordure  in  substance  is  sometimes  found, 
particularly  in  cases  of  infanticide  in  privies  and  cesspools  (Casper,  loc. 
clt. ;  and  Marklin  ;  Casper's  "  Vierteljahrsschrift,"  1859,  bd.  xvi,  s.  26). 
The  presence  of  green  confervas,  or  duckweed,  of  minute  shells,  or  diatoms, 
would  be  additional  confirmation.  It  does  not  appear  that  much  water 
gets  into  the  stomach  in  bodies  thrown  into  the  water  after  death.  Fluids, 
etc.,  found  in  the  stomach  should  be  examined  with  a  microscope  or  strong 
lens. 

2.  Water,  or  other  foreign  liquids,  in  the  lungs  and  air-passages,  particu- 
larly if  those  fluids  are  like  those  mentioned  above,  liquid  manure,  or  other 
dirty  matters,  is  another  confirmatory  proof  of  death  from  drowning.  For 
where  the  lungs  and  air-passages  are  full  of  frothy  fluid,  it  is  generally 
evidence  of  struggles  to  breathe.  Casper  mentions  one  case  in  which 
camomile  tea,  which  had  been  vomited  by  an  adult  into  a  pail,  was  thus 
found  in  the  stomach  of  an  infant.  Here,  again,  the  microscope  should 
be  used  to  examine  the  fluids  and  foreign  bodies  found.  The  volume  of 
the  lungs  is  generally  increased  in  drowning  from  hyperemia.  Their  con- 
dition, and  that  of  the  bronchial  mucous  membrane,  has  been  described 
at  the  commencement  of  this  chapter.  Remember  the  lungs  may  some- 
times be  anremic  and  emphysematous. 

3.  The  larynx  and  trachea,  besides  containing  frothy  fluid,  as  mentioned 
above,  are  often  deeply  congested.  The  color  is  usually  cinnabar  or  ver- 
milion, darker  shades,  as  chocolate,  being  usually  due  to  putrefaction. 
There  may  also  be  evidences  of  emphysema  in  and  around  the  windpipe. 
The  froth  is  sometimes  bloodstained  ;  it  is  in  small,  tender  bubbles,  which 
are  easily  broken. 

4.  The  fluidity  of  the  blood,  from  want  of  oxygenation,  and  its  dark  color, 
though  not  peculiar  to  drowning,  are  scarcely  ever  absent,  when  death  has 
taken  piace  from  this  cause,  and  therefore  deserves  special  mention.  A 
few  instances  of  coagulated  blood  in  the  heart,  etc.,  are  mentioned  by  Orfila 
and  others.  The  tongue  will  probably  be  found  pushed  up  against  the 
teeth,  and  marked  by  them.     In  rare  instances  it  is  bitten. 

Putting  together  these  various  symptoms,  we  may  therefore  advise  you 
that  you  will  in  general  (Devergie  says  99  cases  of  100)  be  quite  justified 
in  saying  that  death  has  taken  place  by  drowning,  when  you  get  the  fol- 
lowing external  appearances  :  Skin  shrivelled,  bluish-gray,  with  gooseskin 
appearance  (cutis  anserina),  with  contraction  of  the  penis  in  the  male;  ex- 
coriations on  the  fingers,  with  weeds,  sand,  gravel  or  mud  in  the  hands,  or 
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under  the  nails ;  froth  on  the  lips,  the  tongue  partly  protruded,  or  pushed 
against  the  teeth ;  dilated  pupils,  and,  on  post-mortem  examination,  you 
find  water  or  other  fluids  in  the  stomach  ;  frothy  fluid  in  the  lungs  and 
air-passages,  congestion  of  larynx  and  trachea  ;  and  fluid  blood.  If  the 
symptoms  due  to  asphyxia  in  the  heart,  lungs,  and  venous  system  gener- 
ally are  added  to  these,  you  may  be  nearly  certain  that  death  has  hap- 
pened in  no  other  way. 

If,  on  the  other  hand,  you  find  marks  of  a  cord  round  the  neck  (see 
Hanging),  gunshot  wounds,  stabs  in  vital  regions,  traces  of  posions,  the 
lungs  in  a  state  of  collapse,  and  the  absence  of  the  signs  just  enumerated, 
you  may  reasonably  conclude  that  the  body  has  been  thrown  into  water 
after  death.  In  this  case,  in  addition  to  putrefactive  phenomena,  there 
may  be  those  due  to  imbibition.  In  answer  to  the  question,  How  long  has 
the  body  been  in  the  water  f  we  think,  although  his  opinions  have  been 
much  questioned,  that  M.  Devergie's  conclusions,  formed  as  they  were  from 
an  immense  experience  at  the  Paris  Morgue,  where  all  the  bodies  drowned 
in  the  Seine,  near  Paris,  are  taken,  are  more  reliable  than  any  others 
known  to  us.  We  shall  arrange  them  for  convenience,  as  under.  (See 
Devergie,  "  Ann  ales  d'Hygiene,"  vol.  H,  p.  160  ;  and  again,  vol.  v,  p.  429  ; 
vol.  vi,  p.  209.) 

First  (our  or  five  days. — Little  change.  Post-mortem  rigidity  may  per- 
sist to  the  fourth  day  in  some  cases,  particularly  if  the  water  be  cold. 

Fourth  or  fifth  day. — Skin  of  palms  begins  to  whiten,  particularly  ball  of 
thumb  and  little  finger,  and  lateral  surfaces  of  fingers.  On  the  sixth  or 
eighth  day  this  extends  to  the  palms  of  the  hands  and  soles  of  the  feet; 
the  skin  of  the  face  is  softened,  and  of  a  more  faded  white  than  the  rest 
of  the  body. 

On  the  fifteenth  day. — The  face  is  slightly  swollen  and  red;  a  greenish 
spot  begins  to  form  on  the  skin  of  the  mid-sternum  ;  the  hands  and  feet 
are  quite  white,  except  the  dorsum  of  latter ;  the  skin  of  the  palms  is 
wrinkled ;  the  subcutaneous  cellular  tissue  of  the  thorax  is  reddish,  and 
the  upper  part  of  the  cortical  substance  of  the  brain  greenish. 

At  one  month. — The  face  is  reddish-brown,  the  eyelids  and  lips  green 
and  swollen,  the  neck  slightly  green ;  a  brown  spot,  with  green  areola, 
about  six  inches  in  diameter,  occupies  the  upper  and  middle  part  of  ster- 
num. Skin  very  wrinkled  ;  hair  and  nails  are  still  adherent.  The  scrotum 
and  penis  are  now  much  distended  by  gas,  so  that  the  latter  is  sometimes 
erect  from  this  cause.  The  lungs  become  very  emphysematous,  and  over- 
lap the  heart. 

At  aboxd  six  or  seven  weeks. — The  neck  and  thorax  are  very  green,  and 
the  cuticle  at  the  base  of  the  hands  (wrists)  begins  to  detach  itself. 

At  two  months. — The  body  is  covered  with  slime,  which  penetrates 
through  the  clothes;  the  face  is  enormously  swelled,  and  brown;  the 
swollen  lips  parted,  so  as  to  expose  the  teeth.  The  skin  on  the  middle  of 
the  abdomen,  as  well  as  that  of  the  arms,  forearms,  thighs,  and  legs,  is 
still  in  a  natural  state,  thus  contrasting  with  the  phenomena  of  putrefac- 
tion in  air,  when  the  abdomen  is  the  first  part  to  exhibit  change.  Now 
the  skin,  with  the  nails  attached,  begins  to  come  off,  like  a  glove,  from  the 
hands  and  feet;  the  hair  falls  off,  or  can  easily  be  detached  by  pulling; 
the  veins  are  almost  completly  empty  of  blood,  and  filled  with  gas.  If  at 
the  moment  of  death  the  right  cavities  of  the  heart  were  gorged  with 
blood,  the  internal  surface  of  the  right  ventricle  is  now  of  a  jet  black. 
Devergie  insists  on  this. 

At  two  and  a  half  months. — The  green  color  of  the  skin  extends  to  the 
arms,  forearms,  and  legs ;  the  nails  are  quite  detached  from  the  hands  and 
feet.     Some  adipocere  is  formed  on  the  cheeks,  chin,  breasts,  armpits,  and 
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interior  part  of  the  thighs  (see  before,  pp.  44-50) ;  the  abdomen  is  greatly 
distended  by  gases  from  putrefaction.  As  yet  the  muscles  are  not  much 
altered  in  color. 

At  three  and  a  half  months. — The  scalp,  eyelids,  and  nose  are  so  destroyed 
as  to  make  recognition,  even  of  age,  difficult  or  impossible  from  mere  in- 
spection. The  skin  of  the  breast  is  generally  of  a  greenish-brown,  the 
centre  of  the  abdomen  of  an  opaline  color,  and  scattered  with  small  ulcer- 
ations, caused  by  the  water.  Large  erosions  are  found  in  other  parts  of 
the  body.  The  hands  and  feet  are  quite  bare  of  skin  ;  the  lungs  no  longer 
fill  the  thorax,  but  leave  a  space  between  them  and  the  pleura  costalis,  full 
of  reddish  serum. 

At  jour  and  a  half  months. — The  face  and  scalp  are  so  destroyed  as  to 
leave  the  skull  bare;  the  remains  of  the  face,  neck,  and  interior  parts  of 
the  thighs  are  entirely  converted  into  adipocere ;  and  small  eminences,  in- 
dicating the  commencement  of  calcareous  incrustation,  are  observed  on 
the  prominent  parts;  the  brain  presents  traces  of  adipocere  in  its  anterior 
part.     Further  than  this  Davergie  has  not  classified. 

These  changes  may  proceed  more  rapidly  in  very  hot  weather,  or  in  very 
putrid  pools  and  ponds;  more  slowly  in  salt  water,  in  very  cold  weather, 
and  when  the  body  is  closely  invested  by  clothing.  But  the  general  order 
of  facts  remains  the  same. 

The  only  illustrative  cases  we  shall  quote  are  one  or  two,  in  which  there 
were  some  special  circumstances  of  unusual  interest.  They  are  mostly 
taken  from  Beck.     (Log.  cit.,  pp.  602-608.) 


Case  I. — Drowning,  supposed  to  be  Murder — The  Dead  Body  found 

floating. 

In  1699,  V.  Spencer  Cowper,  Esq.,  an  English  barrister,  and  three 
others,  were  tried  at  the  Hertford  Assizes  for  the  murder  of  Mrs.  Stout. 
It  was  alleged  that  there  was  a  criminal  intimacy  between  Mr.  Cowper 
and  Mrs.  Stout.  About  ten  p.m.  both  were  missed  by  the  servant  from  a 
room  in  which  she  had  left  them  ;  and  next  morning  Mrs.  Stout  was  found 
quite  dead,  floating  on  water  of  about  five  feet  in  depth.  Her  body  was  a  bout 
five  or  six  inches  under  the  water,  although  some  of  her  clothes  were  on 
its  surface.  Mr.  Dimsdale,  a  surgeon  called  in,  found  both  sides  of  the 
neck  swelled  and  black,  and  the  skin  between  her  breasts,  up  towards  the 
collar-bone,  also  dark-colored.  The  left  wrist  was  slightly  bruised.  This 
bruise  was  afterwards  ascribed  to  some  stakes,  which  may  have  had  their 
share  in  preventing  the  body  from  sinking,  although  it  is  likely  that,  Mrs. 
Stout  being  somewhat  corpulent,  her  specific  gravity  did  not  much  differ 
from  that  of  the  water.  A  little  froth  issued  from  her  mouth  and  nostrils 
when  first  seen.  No  further  post-mortem  examination  was  made  for  six 
weeks,  when  the  body  was  disinterred.  On  examining  it  no  water  was 
found  in  lungs  or  stomach,  and  it  was  said  to  be  so  decomposed  that  little 
evidence  could  be  given  as  to  the  bruises.  This  trial  is  chiefly  remarkable 
for  the  extraordinary  opinions  of  some  of  the  witnesses  as  to  dead  bodies 
floating.  Most  of  those  examined  (some  of  whom  were  sailors)  correctly 
explained  the  floating  of  dead  bodies  to  be  usually  due  to  putrefaction. 
We  have  called  attention  to  the  fact  that  stout  bodies  do  sometimes  float, 
though  this  is  usually  in  salt  water.  On  this  trial,  Drs.  Garth,  Sloane, 
Morley,  Wollaston,  and  Crell,  with  William  Cowper,  the  celebrated  anat- 
omist, were  all  examined.  Mr.  V.  S.  Cowper  deposed  to  a  previous  melan- 
choly state  of  mind,  and  the  jury  brought  in  a  verdict  of  non  compos 
mentis.     Mr.  Cowper  was  brother  of  Lord  Chancellor  Cowper,  and  in  after 
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years  became  a  judge  in  the  Court  of  Common  Pleas.  (Hargreave's 
"  State  Trials,"  vol.  v,  pp.  193-231 ;  Beck,  loc.  cit. ;  "  London  Law  Maga- 
zine," vol.  X.) 

Cases  II,  III,  and  IV. — Dislocations  from  Falls  into  the  Water. 

"  A  few  years  ago,  a  man  who  had  leaped  from  three  of  the  bridges 
into  the  Thames  with  impunity,  undertook  to  repeat  the  exploit  for  a 
wager.  Having  jumped  from  London  Bridge,  he  sank,  and  was  drowned. 
When  the  body  was  found,  it  appeared  that  he  had  gone  down  with  the 
arms  in  the  horizontal,  instead  of  the  perpendicular  posture,  in  consequence 
of  which  both  of  them  were  dislocated  by  the  fall  upon  the  water." 
(Smith,  p.  214,  quoted  by  Beck.)  Dr.  Reveillon  (Archives  Generates, 
"Medico-Chirurg.  Review,"  vol.  xi,  p.  240)  mentions  the  case  of  a  soldier, 
an  excellent  swimmer,  who  plunged  headlong  into  the  Sambre.  He  was 
seen  to  struggle,  and  was  supposed  to  be  in  jest,  but  as  he  was  noticed  to 
be  motionless,  he  was  dragged  out.  When  he  recovered  his  senses  he  was 
found  to  be  perfectly  paralyzed  from  the  neck  downwards.  Death  fol- 
lowed in  a  few  hours;  and,  on  dissection,  the  body  of  the  fifth  cervical 
vertebra  was  found  fractured  transversely.  Guy  quotes  another  case  from 
South 's  "  Chelius,"  vol.  i,  p.  532,  in  which  the  fourth  cervical  vertebra 
was  fractured  The  authors  know  of  recent  cases  of  fractures  of  the  ribs,, 
lower  end  of  radius,  sternum,  and  humerus ;  and  of  dislocated  humerus 
and  femur,  apparently  produced  simply  by  falling  on  the  water. 

Case  V. — A  Body  floats  in  thirteen  days  although  a  Heavy  Weight 
is  attached  to  the  Legs. 

This  was  the  body  of  Prince  Carracioli,  who  was  hung  by  the  order  of 
Lord  Nelson.  It  was  sunk  in  the  sea,  with  double-headed  shot,  weighing 
250  pounds,  tied  to  the  legs.  (Male,  2d  edit.,  p.  186.)  The  shot  must 
clearly  have  slipped  off.  In  general,  however,  bodies  will  float  in  about 
five  to  eight  days.  (The  popular  idea  of  three  davs  is  incorrect  as  a  gen- 
eral statement.)  It  has  been  supposed  that  when  a  ligature  is  tied  tightly 
round  the  neck,  the  contained  air  will  float  the  body.. 

Case  VI  and  VII. — A  Body  is  found  in  the  Seine,  with  the  Feet,  Wrists, 
and  Neck  tied — Suicide  inferred  from  the  knots — Another  Doubtful  Case 
— Suicide  or  Accident. 

The  first  case  is  quoted  by  Beck,  from  the  "  Annales  d'Hygiene,"  vol. 
ix,  p.  207.  The  body  was  that  of  the  Sieur  X.  None  of  the  knots 
were  tight,  and  they  had  left  little  impression  on  the  skin.  On  dissection 
the  liver  and  heart  exhibited  marks  of  long-continued  disease.  There 
were  no  external  injuries,  and  the  knots  were  slipknots.  Marc,  Guichard, 
and  the  other  medical  witnesses,  inferred  from  these  facts  that  this  was  a 
case  of  suicide. 

In  the  case  of  Garbet  and  others,  exectdors  of  Rainer  v.  The  Rock  Insur- 
ance Company,  a  Mr.  Rainer,  whose  life  was  insured  in  the  Rock  Insurance 
Company  for  £3000  (with  a  special  proviso  against  suicide),  was  found 
drowned  in  a  pond.  He  was  known  to  be  insane.  From  the  state  of  his 
shoes  and  stockings  it  was  inferred  that  he  had  gone  into  the  pond  with 
his  clothes  on,  had  afterwards  taken  them  off,  and  then  returned  to  the 
pond.  As  he  had  undressed,  it  was  argued  that  he  meant  to  bathe  only, 
not  to  commit  suicide.  Verdict  for  the  executors.  The  Chief  Baron  re- 
marked on  the  paucity  of  facts  in  this  case. 


828  DEATH    BY    HANGING. 

In  March,  1806,  a  young  woman,  at  Little  Sheffield,  in  Yorkshire, 
made  away  with  herself,  by  breaking  a  hole  in  the  ice  upon  a  pond,  and 
thrusting  her  head  in,  whilst  the  body  remained  out.  This  situation  re- 
pelled the  idea  either  of  force  or  of  accident.  (Smith,  p.  275,  quoted  by 
Beck.) 

The  case  of  Meecham  has  been  quoted  in  connection  with  adipocere,  pp. 
44-50;  and  that  of  Mary  Ashford,  at  p.  654. 

Dr.  Taylor  quotes  cases  of  epilepsy,  inducing  drowning ;  and  of  apoplexy 
in  a  man  who  was  about  to  rescue  a  boy  from  drowning,  only  the  fit  came 
on  at  the  moment  he  was  going  to  jump. 

The  following  cases,  quoted  by  Dr.  Taylor  (loc.  cit.,  vol.  ii,  p.  23,  etc.), 
also  deserve  study  by  medicodegists : 

The  Queen  v.  Longley  (C.  C.  C,  April,  1841). 

The   Queen  v.  Owen,  Thomas  and  Ellis  (Stafford  Lent  Assizes,  1840). 

Regina  v.  Carnt  (Suffolk  Lent  Assizes,  1851).  (Medical  evidence  of 
Mr.  Image  confirmed  by  the  confession  of  the  murderer,  though  objected 
to  at  the  trial.) 

Regina  v.  Griffin  (Shrewsbury  Lent  Assizes,  1861). 

Regina  v.  Kettlebrand  (Nottingham  Winter  Assizes,  1843).  Luxation 
of  odontoid  process  (see  Hanging)  and  rupture  of  its  ligaments.  A  ver- 
dict of  "manslaughter"  against  the  father  of  the  deceased,  a  boy  who 
was  aged  only  ten  years. 

Regina  v.  Yaxley  (Norwich  Lent  Assizes,  1841).  A  woman  holds  an 
infant's  head  in  a  pail  of  water  for  a  time,  then  withdraws  it,  and  it  died 
soon  after. 

Bishop  and  Williams  killed  Carlo  Ferrari,  in  order  to  sell  his  body  for 
dissection,  by  making  him  drunk  and  hanging  him  up  by  his  heels,  with 
his  head  in  the  water  of  a  well ! 

Dr.  Norman  Cheevers  ("  Medical  Jurisprudence  for  India,"  1856,  p. 
351)  examined  the  body  of  a  child,  whose  right  air-tube  was  tightly 
crammed  with  a  water  weed,  not  growing  in  the  tank  where  the  dead  body 
was  found.  It  was  proved  that  the  woman  who  found  the  body  in  one 
tank  (where  the  weed  grew)  carried  it,  to  gratify  spite,  to  another  tank  in 
which  she  professed  to  have  discovered  it. 

The  works  of  Casper,  Taylor,  Guy,  Norman  Cheevers,  and  especially 
Beck,  are  very  rich  in  illustrations  of  singular  and  difficult  cases  of  bodies 
found  in  the  water,  including  accidents,  suicides,  and  murders.  Our  space 
does  not  allow  us  to  lay  them  further  under  contribution. 

Death  by  Hanging. 

As  in  the  case  of  drowning,  so  in  hanging,  death  does  not  always  take 
place  in  exactly  the  same  way.  Whilst  asphyxia  or  apnma,  death  begin- 
ning at  the  lungs,  is  very  common,  death  by  cerebral  hyperemia,  or  death  be- 
ginning at  the  brain,  aud  a  form  combining  these  (asphyxia  with  apoplexy), 
death  due  to  syncope,  and  death  from  injury  to  the  spinal  cord,  and  vagus 
nerve  in  the  neck  (neuro-paralytic  death),  are  also  met  with.  According 
to  Casper  and  Remer,  as  summarized  by  Dr.  Taylor,  the  proportions  are 
as  follows  : 

Remer.  Casper. 

Apoplexy,     ......       9  9 

Asphyxia, 6  14 

Mixed  conditions,         ....     68  62 

Total,         ....     83  85 

We  shall  again  mention  these  conditions  in  speaking  of  the  post-mortem 
appearances. 
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The  practical  questions  arising  out  of  this  mode  of  death  are  as 
follows: 

1.  Did  death  take  place  by  hanging  (or  suspension)?  By  this  term  is 
signified  "  that  kind  of  death  in  which  the  body  is  wholly  or  partially 
suspended  by  the  neck,"  by  a  rope,  cord,  or  some  similar  ligature,  "  and 
the  constricting  force  is  the  weight  of  the  body  itself,  whilst  in  strangula- 
tion the  constricting  force  is  due  to  some  other  cause."  Observe,  therefore, 
that  neither  the  cord  or  other  substance  round  the  neck  of  the  dead  body, 
nor  the  plainest  marks  of  its  presence,  prove  death  to  have  taken  place  in 
this  manner,  since  a  body  may  be  hanged  sooner  or  later  after  death  from 
some  other  cause. 

Provided  we  are  satisfied  that  death  really  took  place  from  this  cause, 
the  next  question  will  probably  be : 

2.  Was  the  death  suicidal  or  homicidal  f  In  other  words,  did  the  de- 
ceased voluntarily  hang  him  or  herself,  or  was  he  or  she  hanged  by 
another  or  others  ?  Observe  that  the  question  of  capital  punishment 
scarcely  comes  within  the  province  of  even  the  jail  surgeon,  since  the 
sentence  of  the  law,  and  the  fact  of  its  execution,  will  usually  have  to 
be  proved  by  other  than  medical  witnesses,  the  duties  of  the  latter  being 
confined  to  stating  the  post-mortem  appearances,  and  the  identity  of  the 
body. 

General  Considerations  as  to  Hanging. 

This  mode  of  death  is  prescribed  by  the  English  law  as  the  punishment 
for  high  treason  and  murder  only  ;  though  previous  to  the  24  and  25  Vict., 
cap.  xcvi,  xcviii,  c,  our  law  was  very  sanguinary.  Blackstone,  in  his 
Commentaries  (A.D.  1765),  admits  that  160  crimes  were  punishable  by 
death  by  our  laws.  Hanging  is  still  retained  in  some  parts  of  Germany, 
Austria,  the  United  States,  and  some  other  countries,  as  the  punishment 
for  murder  and  other  crimes.  In  France  the  Guillotine,  in  Spain  the 
Garotte  supersedes  it.  Hangiug  is  also  a  tolerably  common  means  of  sui- 
cide, and  not  unfrequently  happens  accidentally;  young  lads,  and  some- 
times older  persons  of  both  sexes,  being  not  unfrequently  foolish  enough 
to  try  this  horrible  experiment  upon  themselves  or  their  comrades.  It  is 
said  to  be  sometimes  done  for  erotic  purposes,  though  it  is  very  doubtful  if 
any  other  than  disagreeable  sensations  are  felt,  such  as  a  noise  aud  fulness 
in  the  ears,  throbbing  in  the  eyeballs,  and  a  sensation  of  sparks  of  light, 
feelings  of  constriction  in  the  throat,  taste  of  blood,  and  perhaps  a  smell 
of  blood,  and  struggles  for  breath,  with  perhaps  a  crowd  of  more  or  less 
confused  recollections  of  past  events,  then  darkness  and  oblivion.  From 
one  or  two  minutes  up  to  half  an  hour  may  elapse  before  death,  although 
usually  five  minutes  is  believed  to  be  a  near  approximation  to  the  fatal 
time.  Dr.  Haughton,  of  Dublin,  recently  read  a  paper  before  the  Surgi- 
cal Society  of  Dublin,  after  investigating  the  methods  of  hanging  adopted 
by  different  executioners.     The  conclusions  he  arrived  at  are  as  follows : 

"1.  That  the  old  system  of  taking  the  convict's  life  by  suffocation  is 
inhumanly  painful,  unnecessarily  prolonged,  and  revolting  to  the  specta- 
tors whose  duty  it  is  to  be  present. 

"  2.  That  the  object  of  an  effective  execution  by  suspension  should  be  the 
immediate  rupture  of  the  spinal  column  by  the  fall. 

"  3.  That  the  use  of  a  '  long  drop '  (which  by  habit  has  become  known  as 
the  Irish  method)  is  not  only  much  preferable  from  a  humanitarian  point 
of  view,  but  is  the  only  method  by  which  the  desired  object  can  be  effect- 
ively attained. 
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"4.  That  the  short  fall  and  position  of  the  knot  employed  for  so  many 
years  by  Calcraft  are  barbarisms,  which  should  cease  to  be  permitted. 

"5.  That  the  fracture  of  the  spinal  column  can  best  be  instantaneously 
effected  by  placing  the  knot  under  the  chin,  and  allowing  a  fall  of  at  least 
ten  feet  (ten  to  fourteen  feet). 

"6.  That  in  the  carrying  out  of  a  capital  sentence  care  should  be  ex- 
ercised iu  the  selection  of  a  suitable  rope." 

In  the  recent  execution  of  Wainwright  these  principles  were  adopted 
with  success.  In  some  of  the  executions  of  late  years  the  death  was  often 
painfully  protracted,  and  the  feelings  of  the  bystanders  outraged  by  watch- 
ing the  death-struggles  of  the  poor  victim.  And  although  the  Irish  method, 
here  advocated,  is  an  immense  gain  in  point  of  humanity  and  certainty, 
the  practice  in  Ireland  was  not  always  so  commendable.  It  is  said  that' 
at  one  execution,  through  using  too  thin  a  rope,  and  too  powerful  a  jerk, 
the  head  was  actually  severed  from  the  body  in  one  case.  Death  from 
"  rupture  of  the  spinal  column,"  as  it  is  called  above,  is  said  to  have 
been  first  noticed  as  one  of  the  modes  of  death  in  hanging  by  the  celebrated 
Louis.*  He  found  that  in  the  cases  of  rapid  death  at  executions  by 
hangiug,  the  executiouer  was  in  the  habit  of  giving  a  violent  rotatory 
motion  to  the  body  of  the  criminal  at  the  moment  it  was  turned  off; 
whereby  a  displacement  of  the  odontoid  (or  toothlike)  process  of  the 
second  vertebra  of  the  neck  (axis)  took  place,  so  that  the  spinal  cord  or 
marrow  was  suddenly  compressed.  Dr.  Taylor  says,  that  to  secure  this, 
the  body  must  be  heavy,  the  fall  sudden  and  long ;  and  probably  con- 
siderable violence  used  by  the  executiouer.  Devergie  found  this  only 
once  in  fifty-two  cases.  But  fracture  of  the  odontoid  process  is  more 
common,  according  to  M.  de  la  Fosse.  M.  Causse  (d'Albi)  remarks,  in  his 
dissertation  on  the  subject  ("  Memoire  Medico-Legale  sur  les  Luxations 
des  Vertebres  Cervicales,"  Albi,  1852),  that  the  Paris  hangman,  who  was 
famous  for  this  rapid  method  of  death,  always  put  the  slipknot  in  front, 
under  the  chin,  as  mentioned  above  by  Dr.  Haughton.  The  figures  in  the 
text  will  explain  this  point.     Fig.  112  shows  the  atlas,  or  first  cervical 

Fig.  112.  Fig.  113. 


vertebra.  The  small  number  1  represents  the  tubercle,  in  front  of  the 
anterior  arch  ;  2  shows  where  the  odontoid  process  fits  (marked  2,  3,  in 
Fig.  113,  the  part  marked  3,  in  the  right-hand  figure,  being  the  part  of  the 
odontoid  process  of  the  axis,  or  second  cervical  vertebra,  which  adjoins  2, 
in  the  left-hand  figure  (Fig.  112)  );  a  strong  transverse  ligament  stretches 
across  in  the  direction  of  a  line  marked  6,  8,  and  completes  the  arch, 
whilst  the  spinal  cord  lies  immediately  behind  it.  The  figure  7,  is  the  left 
superior  articulating  surface  on  which  the  left  condyle  of  the  occipital 
bone  (of  the  head)  rests  ;  the  right  superior  articulating  surface  is  on  the 
other  side,  to  the  right  of  8  ;  in  the  diagram  8  marks  the  attachment  of 


*  A.  Louis,  "  (Euvres  Completes,"  t.  1,  p.  333. 
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the  transverse  ligament  referred  to  above.  In  the  right-hand  figure  (113) 
the  surface  marked  7  is  the  superior  articulating  surface  of  the  axis,  on 
which  the  atlas  rests. 

When  such  force  is  applied  as  either  to  break  the  transverse  and  other 
ligaments  or  to  fracture  the  odontoid  process,  not  only  are  the  phrenic 
nerves  and  other  respiratory  nerves  likely  to  be  paralyzed,  but  the  verte- 
bral and  carotid  arteries  may  be  ruptured,  and  the  medulla  oblongata 
(centre  for  respiration,  circulation  and  deglutition — in  fact,  the  vital  knot) 
can  scarcely  escape  severe  and  fatal  injury.  The  position  of  the  cord  or 
ligature  (and  it  would  appear  that  a  cord  or  rope  was  used  in.  more  than 
half  the  cases  of  hanging  collected  by  Devergie  and  Casper,  and  portions 
of  shirts  and  sheets,  garters,  aprons,  and  other  articles  of  dress  in  the 
remaining  half )  may  sometimes  be  of  importance,  and  should  always  be 
noticed.  Drs.  Tardieu  and  Taylor  give  the  following  table  from  Remer, 
Devergie,  and  Casper,  which  shows  that  in  more  than  two-thirds  of  all  cases 
of  suicidal  hanging,  the  ligature  is  found  encircling  the  neck,  between  the 
chin  and  os  hyoides,  or  tongue-bone: 


Remer. 

Devergie. 

Casper. 

Totals. 

Above  the  larynx, 

38 

20 

59 

117 

On  the  larynx, 

7 

7 

9 

23 

Below  the  larynx, 

2 

1 

0 

3 

Total,       ...         47  28  68  143 

You  must  not  forget,  that  although  in  judicial  executions  a  considerable 
fall  is  often  employed,  and  always  desirable,  yet  that  it  is  not  necessary  in 
order  to  insure  death  by  hanging  that  the  feet  shoidd  be  off  the  ground.  MM. 
Tardieu  and  Taylor  give  plates  and  cases  illustrating  this  point.  A  de- 
scription of  the  plates  of  the  former  will  serve  to  impress  this  fact. 

Plate  I. — Shows  the  suicide  of  the  Prince  de  Conde.  On  August  27, 
1830,  at  eight  a.m.,  he  was  found  in  a  bedroom  of  the  Chateau  de  Saint 
Leu,  "  already  cold  and  stiff,  hanged  to  the  fastening  of  the  window  by 
means  of  two  handkerchiefs,  one  round  his  neck,  the  other  fastened  to  the 
window,  and  the  points  of  his  toes  touched  the  ground  ;  the  distance  be- 
tween these  and  the  fastening  to  which  he  was  hanged  was  only  six  and  a 
half  feet.  There  were  no  traces  of  struggles  or  violence  in  the  room."  (Tar- 
dieu, loc.  cit.,  p.  18.  Quoted  from  "Repertoire  General  des  Causes  Cele- 
bres  Anciens  et  Modernes,"  t.  xiv,  p.  121,  Paris,  1835.) 

Plate  II. — Shows  a  youth  of  sixteen,  hanged  by  a  simple  loop,  formed 
in  a  handkerchief,  the  knot  being  under  the  chin,  but  the  handkerchief 
not  going  round  the  neck  ;  he  had  put  the  handkerchief  over  a  rope  be- 
tween two  rafters  of  a  granary.  His  toes  rested  on  a  heap  of  wheat,  the 
knees  being  bent  at  an  angle  of  about  100°,  measured  from  the  front. 

Plate  III — Shows  a  prisoner  hanged  from  the  bars  of  his  cell  window, 
by  means  of  his  shirt  rolled  up  to  form  a  slipknot ;  he  was  almost  seated 
on  the  window  ledge;  his  hands  tied  in  front,  and  his  feet  resting  on  the 
ground,  the  knees  bent,  but  less  than  in  the  previous  case. 

Plate  IV. — Another  prisoner,  hanging  by  the  sleeve  of  his  shirt,  from  a 
bar  of  the  window,  his  feet  touching  the  window-ledge. 

Plate  V. — An  English  psederast,  hanged  himself  in  prison,  from  the  bar 
of  a  window,  with  a  rope  made  of  his  sheets,  his  feet  having  slipped  on  the 
floor  ;  the  attitude  being  that  of  sitting  in  the  air;  the  lower  extremities 
form  an  angle  of  about  120°  with  the  body;  and  the  head  being  inclined 
forwards  towards  the  toes,  forms  a  kind  of  semicircle  (arc-boutant). 

Plate  VI. — Shows  a  workman  hanging  from  the  top  of  his  bedstead  in 
a  kneeling  posture ;  his  toes,  but  not  his  knees,  touching  the  bed. 
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Plate  VII — A  girl,  hanging  by  a  towel,  with  a  slipknot,  from  the 
bracket  of  a  shelf.  Her  legs  in  sliding  became  stretched  very  widely  apart, 
but  the  feet  (heel  of  right,  and  toes  of  left  foot)  touch  the  ground. 

Plate  VIII — A  girl,  in  a  penitentiary,  hanged  herself  at  the  foot  of  the 
bed,  by  means  of  her  chemise  rolled  up;  she  lay  sideways,  almost  on  the 
ground,  the  left  arm,  hip,  and  lower  extremity  touching  the  floor.  She 
had  lost  consciousness,  her  face  was  red,  the  mouth  open,  and  tongue  pro- 
truding.    She  recovered,  with  appropriate  treatment. 

Plate  IX. — A  man,  aged  twenty-four,  a  prisoner,  hanged  in  the  corner 
of  the  window  of  his  cell,  by  the  help  of  the  leather  string  of  his  ham- 
mock, to  which  he  had  attached  a  piece  of  linen  and  his  cravat.  His  feet 
were  on  the  mattress,  and  one  hand  was  behoeen  his  neck  and  the  ligature. 

Plate  X. — A  prisoner  at  Mazas,  hanging  to  the  gaspipe,  at  a  height  of 
51  inches,  by  the  thong  of  the  hammock  and  a  cravat;  he  is  completely  in 
a  sitting  posture  on  the  ground ;  one  hand  rests  on  the  ground,  and  a  plug 
of  linen  rag  is  stuffed  into  his  mouth. 

Plate  XI — Another  prisoner,  at  the  same  place,  hanging  to  the  gas- 
pipe  by  a  slipknot  made  with  the  thong  of  the  hammock  ;  he  is  kneeling 
on  the  ground,  his  hands  behind  his  back,  and  the  face  towards  the  ground. 

Plate  XII — A  prisoner  at  Mazas,  hanging  from  the  window-sash,  in  a 
remarkable  position,  the  head  being  forcibly  bent  back,  owing  to  the  posi- 
tion of  the  knot  under  the  chin.     His  toes  touch  the  ground. 

Plate  XIII — Represents  a  psederast,  aged  sixty,  hanging  from  the  win- 
dow-sash by  the  same  kind  of  leather  thong  used  by  some  of  the  other 
prisoners ;  one  foot  on  the  ground,  the  other  {right  foot)  resting  on  a  chair. 

M.  Tardieu  has  collected  261  cases  of  death  from  this  incomplete  form 
of  hanging  from  MM.  Marc,  Esquirol,  Jacquemiu,  Duchesne,  Brierre  de 
Boismont,  and  others.     The  results  are  as  follows  (Joe.  cit.,  p.  22): 

The  feet  rested  on  the  ground,         .         .         .  168  times. 

The  body  was  in  a  kneeling  posture,      .  42        " 

The  body  was  extended  and  lying  down,         .  29        " 

In  a  sitting  position,       .....  19        " 

Huddled  up  or  squatting  (accroupi),        .  3        " 

Total, 261 

It  is  worthy  of  notice  that  hanging  may  occur  quite  by  accident.  Dr. 
Taylor  and  M.  Tardieu  mention  several  cases  (Taylor,  loc.  cit.,  p.  49  ;  Tar- 
dieu, loc.  cit.,  p.  121).  One  was  a  little  girl,  swinging  in  a  brew-house, 
who  accidentally  caught  her  neck  in  the  noose  of  a  cord  attached  to  a 
pulley  used  to  hoist  the  bodies  of  sheep  just  killed.  She  was  thus  sus- 
pended at  a  great  height  till  dead.  A  boy,  aged  ten,  was  also  killed  by  a 
noose  catching  his  neck  whilst  swinging.  In  1836  a  gymnast,  in  practic- 
ing with  a  rope  in  his  bedroom,  was  hanged  by  it,  though  his  feet  remained 
on  the  floor.  Near  Haverfordwest  they  point  out  a  spot  where  a  man  lay 
down  to  sleep,  attaching  the  rope  by  which  he  was  leading  a  sheep  he 
had  stolen  to  his  neck;  whilst  he  slept  the  sheep  pulled  the  rope, and  thus 
strangled  him.  Dr.  Taylor  mentions  another  case  of  a  lad,  aged  fourteen, 
who  had  witnessed  an  execution  at  Nottingham,  and  determined  to  try 
what  the  sensation  was  like.  The  same  day  he  was  found  dead,  hanged 
from  a  tree.  Similar  cases  are  known  to  the  authors,  chiefly  occurring  in 
boarding  schools. 

Scott,  the  American  diver,  was  in  the  habit  (says  Dr.  Taylor)  of  making 
public  experiments  in  hanging,  and  had  frequently  gone  through  them 
without  danger,  but  in  January,  1840,  he  died  during  one  of  his  perform- 
ances.    It  is  probable  that  a  slight  shifting  of  the  ligature  from  under  the 
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jawbone  caused  so  much  compression  on  the  throat  betwixt  the  chin  and 
the  larynx  as  speedily  to  produce  asphyxia.  No  attempt  was  made  to 
save  him  till  too  late ;  he  ivas  allowed  to  hang  thirteen  minutes,  and  not 
brought  to  the  hospital  until  thirty-three  minutes  had  elapsed.  This  case, 
like  one  of  M.  Tardieu's  plates,  shows  that  the  ligature  or  rope  need  not 
completely  encircle  the  neck  to  cause  death.  The  fatal  end  may  result  by 
cerebral  congestion,  or  rarely  by  syncope.  Hornshaw,  whose  case  was 
published  by  Dr.  Chowne  ("Lancet,"  April  17,  1847,  p.  404),  was  on 
three  occasions  resuscitated  from  hanging — a  feat  which  he  had  performed 
to  please  the  public !  He  stated  that  he  lost  his  senses  almost  at  once;  that 
it  seemed  as  if  he  could  not  get  his  breath,  and  as  if  some  great  weight 
were  attached  to  his  feet ;  he  felt  that  he  could  not  move  his  hands  to  save 
himself  (this  attempt  is,  however,  sometimes  made),  and  that  the  power 
of  thinking  was  gone.  Cerebral  congestion  may  prove  fatal  at  various 
periods  after  apparent  recovery  from  hanging.  Sir  B.  Brodie  (quoted  by 
Taylor)  describes  the  case  of  a  lad  of  seventeen  dying  twenty-four  hours 
after  he  was  cut  down.  Dr.  Shearman  reported  another  case  ("Lancet," 
Jan.  6,  1844)  where,  in  spite  of  careful  treatment,  death  took  place  nine- 
teen hours  after.  Dr.  Richardson  reports  another  on  the  second  day,  and 
M.  Tardieu  mentions  several  others. 

Treatment  of  Persons  Hanged,  Stra?igled,  or  Suffocated. 

The  principles  of  treatment  are  mainly  those  which  guide  us  in  the 
treatment  of  the  drowned.  It  may  seem  to  some  superfluous,  but  is  not 
really  so,  to  say  that  in  cases  of  hanging  the  first  thing  is  to  cut  them  down. 
Whilst  these  sheets  were  passing  through  the  press  one  young  man,  who 
probably  only  meant  to  experiment  on  hanging,  lost  his  life  by  those  who 
discovered  him  running  for  assistance  (which  took  ten  or  fifteen  minutes), 
instead  of  promptly  cutting  him  down.  Next  remove  all  tight  clothing, 
whether  round  neck  or  chest.  Artificial  respiration  should  then  be  done, 
as  in  drowning;  but  should  the  body  be  still  quite  warm,  cold  affusion  to 
the  head  and  chest,  ammonia  to  the  nostrils,  or  other  stimuli  (pepper,  or 
mechanical  means  of  inducing  sneezing,  etc.),  might  be  useful.  It  might 
be  necessary  in  some  of  these  cases  to  bleed,  and  that  not  for  cerebral  con- 
gestion mgrely,  but  to  relieve  the  right  side  of  the  heart,  and  in  this  way 
the  pulmonary  circulation.  We  have  two  or  three  distinct  things  to  ac- 
complish, both  here  and  in  drowning,  and  similar  cases:  1st.  To  keep  up 
respiration,  and  induce  the  natural  process  of  breathing.  2d.  To  keep  the 
heart  going,  and  to  relieve  the  overloaded  bloodvessels.  3d.  To  keep  up 
animal  heat.  Cold  affusion,  ammonia  to  the  nostrils,  and  artificial  respi- 
ration, and  the  removal  of  all  constriction,  with  perhaps  galvanism  to  the 
phrenics  or  spine,  are  our  means  for  the  first  indication ;  warmth  to  the 
precordial  region,  acupuncture  to  the  heart  itself  (should  be  done  with  a 
very  fine  needle),  and  galvanism,  with  perhaps  enemata  of  brandy,  and 
frictions  to  the  limbs,  are  the  means  to  fulfil  the  second  ;  whilst  the  third 
is  met  by  blankets,  hot  bottles  and  tins,  or  hot  bricks,  and  partly  also  by 
the  frictions.  There  is  a  case  of  recovery  by  this  means  (quoted  by  Dr. 
Taylor)  in  the  "  Lancet"  of  July,  1839.  A  robust  woman,  of  thirty-three 
years,  hanged  herself  whilst  drunk.  She  was  missed  about  ten  minutes — 
time  of  suspension  not  known.  Medical  assistance  reached  her  about  ten 
minutes  after  being  cut  down.  She  was  then  quite  insensible,  pulse  barely 
perceptible,  breathing  slow  and  laborious.  Face  pale,  w7ith  no  lividity, 
lower  jaw  sunken,  extremities  moderately  warm,  bands  convulsively 
clenched,  pupils  dilated,  and  scarcely  acting  at  all.  A  dusky  red  mark, 
a  quarter  of  an  inch  wide,  was  seen  round  the  upper  part  of  the  neck, 
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forming  an  angle  over  the  ramus  of  the  lower  jaw  on  the  right  side,  where 
the  knot  of  the  silk  handkerchief  used  as  a  ligature  had  rested;  in  conse- 
quence of  this  the  constriction  was  incomplete.  She  was  bled  freely  twice, 
hot  water  applied  to  the  feet,  mustard  to  the  calves,  and  cold  to  the  head. 
After  thirty-two  ounces  of  blood  had  been  taken  from  her,  breathing  became 
stertorous,  the  sphincters  relaxed,  pupils  fully  dilated,  and  the  jaw  dropped 
further.  She  appeared  sinking.  She  was  rubbed  with  ammonia  liniment 
on  the  chest;  in  an  hour  more  she  could  swallow,  but  remained  comatose 
till  evening,  though  conscious  of  pain.  She  quite  recovered.  It  is  prob- 
ably seldom  necessary  or  safe  to  take  so  large  a  quantity  of  blood,  but  it 
may  be  said  here  that  a  stingy  bleeding  of  only  three  or  four  ounces  would 
seldom  effect  the  object  in  view.  From  eight  to  twenty  ounces  is  probably 
nearer  the  mark.  No  limit  can  be  laid  down  which  may  not  need  to 
be  exceeded  in  special  cases.  As  an  encouragement  to  perseverance  in 
attempts  to  restore  suspended  animation,  we  quote  the  following  case, 
which  shows  how  long  the  heart  continues  to  beat.  We  take  it  from  Tar- 
dieu  (who  quotes  Parrot,  " De  la  Morte  Apparente,  These  de  Concours," 
Paris,  1860,  p.  61;  see  also  "Med.  Times  and  Gazette,"  July  1,  1854, 
quoted  by  Dr.  Taylor.)  Drs.  Clark,  Ellis,  and  Shaw,  of  Boston,  were  the 
observers,  and  the  man  hanged  weighed  130  pounds.  He  was  aged  twenty- 
eight  years,  and  was  very  vigorous.  The  execution  took  place  at  ten  a.m. 
There  was  "not  the  least  perceptible  struggle  or  convulsion,"  showing  the 
absence  of  rapid  asphyxia  at  all  events.  In  this  case  the  lungs  and  brain 
were  normal,  and  death  probably  occurred  from  syncope,  suddenly  caused 
by  the  fall  of  the  body  (from  seven  to  eight  feet)  at  the  moment  of  hanging. 
Whilst  still  suspended,  the  heart  was  heard  to  beat  100  times  a  minute, 
seven  minutes  after  the  suspension.  Two  minutes  after,  the  beats  were 
ninety-eight  per  minute.  In  two  minutes  more  the  beats  could  not  be 
heard.  At  twenty-five  minutes  past  ten  he  was  cut  down,  but  the  rope- 
was  not  untied.  No  impulse  or  sound  of  the  heart  was  perceptible;  his 
face  was  purple,  although  a  small  space  near  the  ear  seemed  less  congested. 
The  tongue  was  not  protruded,  nor  were  the  eyes  staring ;  the  pupils  were 
dilated.  The  rope  had  been  attached  just  above  the  thyroid  cartilage. 
At  10.40  the  ligature  was  relaxed,  and  also  the  ropes  binding  the  arms. 
After  this  the  face  and  body  gradually  became  pale.  The  vertebral  column 
had  not  been  injured.  There  had  been  no  emission  of  semen.  At  11.30 
a  regular  pulsation  was  observed  in  the  right  subclavian  vein.  On  ap- 
plying the  ear  to  the  chest  this  was  found  to  depend  on  the  heart,  which 
was  found  to  beat  eighty  times  per  minute.  Only  one  sound  was  heard, 
regular  and  distinct,  accompanied  with  a  very  slight  impulse.  Then  the 
thorax  was  opened,  and  the  heart  laid  bare,  without  stopping  its  movements. 
The  right  auricle  contracted  and  dilated  with  energy  and  regularity.  At 
(12)  noon  the  pulsations  were  forty  per  minute.  At  1.45  they  were  only 
five  per  minute.  At  2.45  spontaneous  movements  ceased  altogether,  but 
irritability  persisted  till  3.18  p.m.,  more  than  five  hours  after  the  hanging. 
Although  Dr.  Clark  does  not  say  so,  it  is  extremely  probable  that  the 
sound  discovered  by  auscultation  before  the  opening  of  the  chest  was  due 
to  the  auricles  rather  than  to  the  ventricles  (see  page  36).  The  authors,  in 
quoting  this  case,  do  not  wish  to  be  understood  as  approving  the  opening 
of  the  chest  before  death  was  certain.  It  does,  however,  show  that  the 
heart,  or  a  portion  of  it,  retains  life  long  after  it  might  be  supposed  to  be 
extinguished,  and  therefore  encourages  us  to  continue  efforts  at  revival,  in 
all  cases  of  suspended  animation.  The  principles  of  treatment  are  essen- 
tially the  same  in  strangulation  and  suffocation,  no  matter  the  exact  form. 
Only  in  some  of  these  it  may  be  necessary  either  to  loosen  the  ligature 
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round  the  neck,  or  to  free  the  mouth  and  throat  from  foreign  bodies.  It 
may  also  be  well  to  draw  forward  the  tongue,  and  fix  it  by  an  India-rubber 
band;  and  sometimes,  as  suggested  by  Dr.  Brown,  of  Haverfordwest,  and 
Nelaton,  in  death  from  chloroform,  to  hang  the  body  head  downwards  for 
a  short  time.  In  drowning  and  other  deaths  inducing  cerebral  hyperemia 
this  practice  is  likely  to  be  more  harmful  than  of  use. 

Post-mortem  Appearances  in  Cases  of  Death  from  Hanging. 

Omitting  nearly  all  those  common  to  death  by  apncea,  the  special  ap- 
pearances are  as  follows  :  The  body  may  be  stiffened  in  almost  any  posi- 
tion, according  to  the  attitude  in  death  (see  page  831).  The  tongue  is 
often  protruded,  or  pressed  against  the  teeth,  the  pupils  are  nearly  always 
dilated,  the  eyes  often  staring.  The  position  of  the  head  varies  with  the 
part  of  the  neck  where  the  rope  or  ligature  is  attached,  and  the  position  of 
the  knot.  The  commonest  position  is  with  the  head  forcibly  flexed  forwards, 
the  chin  pressing  against  the  upper  part  of  the  chest.  Sometimes  it  is  in 
the  same  position  as  in  a  man  walking  with  head  erect,  sometimes  bent  a 
little  to  one  side  or  the  other.  More  rarely  the  head  is  completely  bent  back, 
as  in  cerebro-spinal  meningitis,  as  in  Plate  XI,  of  Tardieu  (see  page  832  of 
this  chapter).  In  this  case  the  knot  was  just  under  the  chin.  In  fact,  as 
Tardieu  remarks,  the  head  will  always  be  found  inclined  to  the  opposite 
side  to  that  where  the  cord  which  suspends  it  forms  the  knot  which  answers 
to  its  fixed  attachment,  and  towards  the  same  side  as  the  middle  of  the 
loop  thus  formed  for  the  neck.  Hence,  as  the  middle  of  the  loop  is  nearly 
always  in  front,  the  head  bends  towards  the  chest.  The  hands  vary  in 
position  like  the  head,  and  the  fists  are  often  closed,  and  so  tightly  that  the 
finger-nails  often  penetrate  the  palms.  But  in  incomplete  hanging  the  hands 
may  be  stretched  out,  or  rest  on  the  ground  open,  and  rarely  one  or  more 
may  be  found  fixed  in  the  endeavor  to  loosen  the  rope.  The  legs  also 
vary  in  position,  as  shown  in  the  description  of  the  plates,  but  they  are 
generally  somewhat  livid.  The  face  is  sometimes  pale,  more  often  con- 
gested, especially  in  those  who  have  been  long  suspended.  On  this  point 
Esquirol,*  Fleichman,f  and  011ivier|  (d'Angers)  have  given  explana- 
tions, which  Tardieu  considers  in  great  part  theoretical.  It  is  generally 
admitted  that  there  is  often  froth  stained  with  blood  about  the  nose  and 
lips.  The  neck  is  stretched  in  nearly  all  the  cases,  owing  to  the  weight  of 
the  body.  It  presents  marks  varying  with  the  kind  of  ligature,  and  the 
mode  of  its  application,  and  the  greater  or  less  vitality  of  the  tissues.  In 
addition  to  ropes,  ribbons,  cravats  or  neck-handkerchiefs,  pocket-handker- 
chiefs,  sleeves  or  other  portions  of  shirts  and  chemises,  legs  of  trowsers  or 
drawers,  sheets,  curtains,  garters,  leather  thongs  and  straps,  loops  of  cur- 
tains and  bed-furniture,  have  all  been  employed  ;  whilst  window-sashes,  a 
bar  across  folding  doors,  nails,  hanging  shelves,  the  posts  or  the  foot  of  a 
bed,  the  bannister  of  a  staircase,  the  rungs  of  a  ladder,  etc.,  have  all  been 
used  to  attach  the  ligature.  The  mark  will  vary  with  the  size  and  stiff- 
ness (or  the  reverse)  of  the  rope  or  other  ligature,  and  with  the  kind  of 
knot  or  loop  formed,  which  may  be  a  single,  double,  running  or  slipknot, 
or  merely  a  loop.  As  before  said,  it  need  not  go  all  round  the  neck  to 
destroy  life.  The  knot  (as  before  remarked)  may  be  in  front,  or  behind, 
or  at  either  side.  Its  position  in  143  cases  (as  given  by  Remer,  Devergie, 
and  Casper)  has  been  noted  at  page  831.     Rarely,  when  the  hanging  has 

*  "  Arch.  Gen.  de  Med.,"  lere  serie,  t.  i,  1823,  p.  13. 

f  "  Annales  d'Hygiene  Pub.  et  de  Med.  Leg.,"  lere  serie,  t.  viii,  p.  432. 

j  "  Annales  d'Hyg.  et  de  Me"d.  Leg.,"  t.  xxiv,  p.  314. 
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been  brief,  and  tbe  ligature  soft  aud  supple,  there  may  be  scarcely  any 
mark  at  all.  More  often  there  is  a  groove  or  furrow  (Sillon,  Lat.  sulcus)  in 
the  neck,  which,  in  81  per  cent.,  will  be  between  the  chin  and  the  larynx, 
or  upper  part  of  the  windpipe.  This  may  be  oblique  in  direction,  and  the 
mark  is  often  interrupted.  This  furrow  is  single  or  double,  and  regular 
or  irregular  like  its  cause.  A  single  rope,  etc.,  going  twice  round  the  neck 
would  leave  a  double  mark ;  these  marks  are  not  always  parallel  when 
double.  Orfila  justly  insists  on  this.  A  large  single  thick  sewed  leather 
thong,  pressing  only  by  its  borders,  would  leave  a  double  mark.  (Tardieu, 
from  observations  in  the  prison  of  Mazas.)  The  furrow  may  not  quite 
correspond  to  the  size  of  the  ligature.  In  general,  the  narrower  t he  liga- 
ture or  cord,  and  the  longer  the  hanging,  the  deeper  the  furrow.  In  cases 
of  short  suspension  the  color  may  be  quite  natural.  So,  also,  when  the 
bloodvessels  and  skin  are  young  and  healthy.  More  often,  indeed,  some- 
times after  only  short  suspension,  the  furrow  undergoes  a  sort  of  desiccation, 
and  becomes  like  parchment.  As  noted  by  Ollivier  (d'  Angers)  and  Causse 
(d'Albi),  above  and  below  the  borders  of  the  furrow,  which  are  slightly 
raised  in  most  cases,  the  skin  is  usually  violet,  due  generally  to  conges- 
tion. Remer  explains  it  by  extravasation,  and  this  may  perhaps  occur 
sometimes.  Rarely  there  are  slight  excavations  in  this  furrow,  and  small 
superficial  ecchymoses.  There  may  also  be  finger-marks,  even  in  cases  of 
suicide.  Note  their  direction,  size,  and  number.  If  the  furrow  be  cut  into, 
blood  sometimes  escapes.  The  state  of  the  genital  organs  is  often  one  of 
turgescence,  so  that  in  males  the  penis  is  more  or  less  erect  or  large,  and 
there  is  an  emission  of  something  like  seminal  fluid,  which  is  really  pros- 
tatic in  most  cases,  and  may  be  mixed  with  blood.  In  the  female  there 
may  be  an  erect  clitoris,  and  there  often  is  a  sort  of  spurious  menstruation. 
There  is,  however,  no  reason  to  believe  that  any  pleasurable  feelings  are 
connected  with  this  (Brierre  de  Boismont,  Rouget,  aud  others,  quoted  by 
Tardieu,  loc.  cit.  pp.  38-9). 

The  special  internal  appearances  met  with  in  hanging  are: 

(1)  Rarely  fracture  or  dislocation  of  cartilages  of  larynx — most  prob- 
able in  elderly  people. 

(2)  The  same  lesions  in  the  os  hyoides  or  tongue-bone,  also  very  rare. 

(3)  Amussat  and  others  (first  in  1828)  noticed  that  the  middle  and 
inner  coats  of  the  carotid  artery  may  be  divided. 

(4)  There  may  be  dislocation  of  the  cervical  vertebra?,  especially  frac- 
ture of  the  odontoid  process,  and  rupture  of  its  ligaments,  with  dislocation 
of  axis  aud  atlas  (see  page  830,  aud  figures  explanatory). 

(5)  The  larynx  is  usually  deeply  congested  (red  but  not  violet,  the  latter 
tint  being  due  to  putrefaction).  There  will  generally  be  some  blood-tinged 
froth  here  and  in  the  bronchi. 

(6)  As  regards  lungs  and  heart,  the  conditions  will  vary,  according  as 
death  has  occurred  from  syncope  or  asphyxia,  etc.  (see  page  555).  Tar- 
dieu denies  punctiform  ecchymoses,  or  apoplexies,  unless  there  has  been 
suffocation. 

(7)  The  stomach  (as  pointed  out  by  Yellowly,  Chevers,  and  Taylor)  is 
often  congested  so  much  as  to  resemble  the  effects  of  irritant  pioisoning.  Guy's 
Hospital  Museum  contains  some  fine  specimens  of  this. 

(8)  There  is  rarely  any  apoplexy  in  these  cases,  or  much  congestion  of 
the  cerebral  vessels.  It  has  been  found  that  opening  the  windpipe  before- 
hand below  the  ligature  prolongs  life  for  some  time.  A  dog  so  treated 
lived  three  hours  suspended. 
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Hanging  or  Suspension  after  Death. 

Casper  found  in  his  experiments  that  if  a  body  were  hanged  immedi- 
ately after  death  (say  within  one  or  two  hours)  the  appearances  as  to  the 
mark  of  the  cord,  etc.,  were  just  the  same  as  if  death  had  taken  place  by 
hanging.  In  one  case  seventy-two  hours  had  elapsed  !  ("  Klinische 
Novellen,"  1863,  p.  489.)  These  remarks  apply  almost  exclusively  to  the 
outside  of  the  body,  and  to  the  neck  in  particular.  Casper's  conclusions 
are  somewhat  contradictory  in  regard  to  his  experiments  at  different  times. 
But  Taylor  and  others  adopt  his  conclusions,  in  the  main,  as  we  also  are 
bound  to  do,  so  far  as  that  if  the  tissues  preserve  a  certain  amount  of 
vitality  the  cord  will  produce  marks.  The  blood,  however,  would  prob- 
ably be  less  fluid,  and  there  would  not  be  extravasations  of  blood. 

Your  answer  to  the  question,  "  Was  death  caused  by  hanging?"  can 
seldom  be  positive  as  regards  the  medical  evidence  alone,  since  we  have 
seen  that  there  is  no  one  sign  peculiar  to  hanging  constantly  met  with. 

The  second  question,  "  Was  death  suicidal  or  homicidal?"  must  also  de- 
pend on  a  variety  of  circumstances,  and,  like  the  former,  can  seldom,  if 
ever,  be  answered  merely  from  post-mortem  appearances.  You  must  care- 
fully  note  the  surroundings — the  absence  of  all  signs  of  struggling,  the 
absence  of  marks  of  injury  on  the  body,  the  previous  history  of  the  de- 
funct, the  time,  place,  and  manner  of  the  hanging,  will  all  aid  you,  if 
guided  by  common  sense,  to  frame  your  answer.  Do  not  pretend  to  super- 
human sagacity !  It  is  often  erroneous  to  say  that  the  feeblest  people 
cannot  take  their  own  lives,  for  experience  is  against  this  theoretic  view. 
A  resolute  invalid  or  valetudinarian  can  do  wonders.  Dr.  Taylor  has 
given  cases,  in  which  suicides  first  wounded  themselves,  and  then  finished 
their  self-slaughter  by  suspension !  See  also  Casper  ("  Gericht  Leich. 
Oeffn.,"  vol.  ii,  p.  89,  and  "  Annales  d'Hygiene,"  1848,  1,  444.)  Where 
serious  wounds  of  the  heart,  throat,  etc.,  have  been  inflicted,  threatening 
syncope  from  loss  of  blood,  we  must  usually  suspect  murder.  So  also  where 
there  are  other  marks  of  violence  on  the  body,  or  the  furniture  of  the 
room,  or  other  surroundings,  shows  traces  of  severe  struggling.  If  both 
doors  and  windows  are  found  fastened  from  the  inside,  suicide  would  gener- 
ally be  probable.  But  this  fact  is  scarcely  medical  evidence.  Still,  a 
trained  observer,  such  as  a  medical  man  is  supposed  to  be,  is  wrong  to  over- 
look these  things,  and  leave  them  all  to  the  police  to  discover.  Remember 
that  ]joison  may  have  been  given  beforehand,  and  the  body  hanged  to  avert 
suspicion* 

*  "Whilst  these  pages  were  being  printed,  Dr.  Ogston,  of  Aberdeen,  published  the 
following  in  the  "  Medical  Times  and  Gazette"  for  Nov  11,  1876,  as  the  result  of 
a  personal  examination  of  forty  bodies  of  persons  who  were  either  hanged  by  others 
(executed  or  murdered)  or  hanged  themselves  (suicidal  cases) : 

In  twenty-one  (or  52  5  per  cent.)  the  features  were  calm  and  placid.  In  one  (a 
suicide)  the  expression  was  extremely  anxious,  and  the  eyeballs  very  prominent. 

In  thirty-nine  (or  97.5  per  cent.)  the  pupils  were  dilated;  in  only  one  case  were 
they  contracted. 

In  one  case  the  external  auditory  canal  on  both  sides  was  full  of  blood. 

In  fourteen  cases  (or  35  per  cent.)  the  tongue  v)as  protruded  or  marked  by  the 
teeth. 

In  three  only  was  there  froth  at  the  lips,  and  in  one  at  the  nostrils. 

In  ten  (or  25  per  cent.),  or  \  of  the  cases,  there  were  signs  of  excitement  of  the 
genitals.  The  penis  was  erect  in  seven,  semi-erect  in  four;  in  eight  there  were 
discharges  of  prostatic  fluid ;  of  urine  in  four,  of  blood  in  two  (one  male,  one  fe- 
male). 

On  examining  the  neck  the  only  uniform  appearance  was  the  groove  or  furrow  left 
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Illustrative  Cases. 

No.  I. — Suicide  supposed  to  be  Murder — Popular  Prejudices  on  the 
Ground  of  Religion — The  Case  of  Marc  Antoine  Calas — Erroneous 
Medical  Evidence. 

"We  quote  this  case  because  many  of  the  English  versions  (even  that  of 
Dr.  Taylor)  are  incorrect  in  some  details.  (See  Voltaire's  "  Traite  sur  la 
tolerance  a  l'occasion  de  la  mort  de  Jean  Calas ;  "  "  Nouveaux  melanges 
Philosophiques  Historiques,"  etc.,  lime  partie,  edition  de  1772  (t.  xxxii, 
p.  80),  containing  the  "  Pieces  origiuales  coucernant  la  mort  de  Sieurs 
Calas ;"  and  Tardieu,  loc.  cit.,  p.  67,  etc.) 

Jean  Calas,  aged  sixty-eight,  was  a  Protestant  merchant  of  Toulouse,  of 
excellent  character.  His  wife  and  family  were  all  Protestants,  except  one 
son  (Louis  Calas)  who  had  become  a  Catholic.  One  of  his  favorite  ser- 
vants was  also  a  Catholic.  One  of  the  sons,  Marc  Antoine,  was  a  man  of 
letters,  but  considered  to  be  of  a  turbulent  disposition,  gloomy  and  violent. 
Having  no  taste  for  business,  and  being  hindered  from  the  practice  of  the 
law  on  account  of  his  Protestantism,  he  resolved  to  end  his  life,  communi- 
cated the  idea  to  one  of  his  friends,  and  read  all  he  could  find  in  books  on 
the  subject  of  suicide.  At  last,  on  the  13th  October,  1761,  having  lost 
some  money  by  gambling,  he  determined  to  carry  out  this  project.  One 
of  his  friends  supped  with  him  and  other  members  of  the  family.  After 
supper  they  went  to  another  room.  Marc  Antoine  disappeared  when  the 
friend  was  about  to  take  his  leave  ;  the  brother  Pierre  (Calas's  second  son) 
went  downstairs  with  the  friend,  and  found  Marc  Antoine  hanging  in  his 
shirt,  from  a  stick  or  billet  of  wood  placed  across  folding-doors,  partly 
open,  which  led  to  the  shop.  His  other  clothes  were  folded  up  on  the 
counter  ;  his  hair  was  neatly  arranged  ;  there  were  no  marks  or  signs  of 
injury  of  any  kind  on  the  body  (some  slight  marks  were  afterwards  caused 
by  carelessness  in  carrying  the  body  to  the  town  hall).  The  cries  of  the 
unfortunate  family  caused  a  great  crowd  to  assemble.  Some  fanatic  cried 
out  that  the  old  man  had  murdered  his  son  by  hanging  him,  out  of  hatred 
to  the  Catholic  religion.  The  mob  took  up  the  cry,  and  some  said  the 
friend  (Lavaisse)  had  helped  to  hang  the  deceased.  The  whole  family, 
their  friend,  and  even  the  Catholic  servant,  were  put  in  irons.  Improb- 
able as  it  was  that  the  old  man  alone  could  have  hanged  this  youth  of 
twenty-eight,  he  was  condemned  to  death  (to  be  broken  on  the  wheel).  A 
surgeon  named  Lamarque  declared  that  the  remains  of  food  found  in  the 

f — 

by  iheligalure.  This  mark,  if  single,  was  not  continuous,  owing  to  the  prominence 
of  the  air-tube,  and  of  the  sterno-mastoid  muscles. 

In  twenty-seven  (or  67.5  per  cent.)  the  bottom  of  this  furrow  was  whitish. 

In  thirteen  (or  32  5  per  cent.)  it  was  parchmented,  dry,  brown,  and  horny.  In 
five  it  was  abraded.  In  two  reddened.  There  was  usually  a  white,  silvery,  and 
dry  streak  at  the  points  of  greatest  pressure.  There  was  injection  of  the  skin  at 
the  bottom  of  the  groove  (eechymoses  of  cervical  venules)  in  five  (in  12.7  per  cent.). 
As  noted  by  Neyding  and  Bremme  ("  Annates  d'Hygiene,"  etc.,  No.  79,  pp.  288-9). 

There  was  redness  of  the  mucous  membrane  of  the  trachea  in  36.6  per  cent,  (or 
14  out  of  40).  Dr.  Ogston's  well-known  character  as  a  careful  observer  renders 
these  results  valuable. 

Although,  therefore,  Taylor,  Tardieu,  Devergie,  and  others,  admit  that  we  have 
no  absolutely  certain  post-mortem  signs  of  death  by  hanging,  most  medico-legists 
admit  that  it  is  very  seldom  the  medical  witness  will  really  have  much  doubt  as  to 
the  cause  of  death  if  he  be  careful  to  look  for  and  note  the  combination  of  several 
of  the  lesions  named,  together  with  the  mark  or  furrow  on  the  neck,  which  will 
seldom  indeed  be  absent;  and  to  note  at  the  same  time  the  surroundings  of  the 
body. 
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stomach  had  been  taken  four  hours.  (They  had  really  only  been  taken 
two  hours.  See  on  this  point  the  article  on  Starvation.)  The  public  hang- 
man denied  the  possibility  of  hanging  across  folded  doors  in  the  manner 
described  !  Great  stress  was  laid  on  some  slight  contradictions  in  the 
evidence  of  the  father  and  brothers,  as  to  whether  the  old  man  said  he  cut 
down  his  son,  and  on  their  first  wish  to  conceal  their  grief  and  shame.  Yet 
it  is  to  be  noted  that  Pierre  and  his  friend  Lavaisse  went  themselves  to  the 
officers  of  justice. 

The  poor  old  man  was  first  tortured  and  then  executed  on  the  wheel, 
and  the  youngest  son  banished  forever.  Voltaire  (greatly  to  his  credit) 
exerted  himself  for  three  years  to  defend  the  memory  of  Galas,  and  to  re- 
verse the  sentence  against  the  son.  On  the  9th  day  of  March,  1765,  fifty 
judges  who  had  investigated  the  circumstances  declared  C;tlas  altogether 
innocent,  and  that  Marc  Antoine  had  committed  suicide.  The  king,  by  his 
liberality,  sought  to  compensate  the  unhappy  family  as  far  as  possible. 
The  medical  witnesses  had  never  examined  the  cord,  nor  the  place  where 
the  hanging  occurred.  (See  also  Beck  (loc.  cit.,  p.  567),  Fodere  (vol.  iii,  p. 
167,  from  the  "Causes  Celebres,"  and  Grimm's  "  Historical  and  Literary 
Memoirs,"  from  1753  to  1759),  vol.  ii,  pp.  41,  117,  and  166.) 


Case  II. — Doubtful  Murder  or  Suicide.     Case  of  Sarah  31.  Cornell. 
(Abridged  from  Beck,  loc.  cit.,  pp.  571-3,  and  note  to  page  179,  who  gives 
original  references,  including  private  letters,  and  refers  also  to  "Bos- 
ton Medical  and  Surgical  Journal,"  vol.  viii,  p.  334.) 

On  the  20th  December,  1832,  S.  M.  Cornell,  a  factory  girl  of  immoral 
character,  known  to  be  pregnant  from  her  own  confession,  left  her  home  in 
the  evening  in  good  health  and  spirits,  and  was  found  dead  on  the  morning 
of  the  21st  suspended  to  a  stake.  Her  cloak  was  hooked  together,  except 
one  hook  about  the  centre  of  the  chest.  Her  calash  was  on  her  head,  and 
her  gloves  on  her  hands.  Her  shoes  off,  about  eighteen  inches  from  the 
body,  a  little  mud  on  one  of  them.  Her  toes  only  touched  the  ground. 
The  knees  nearly  approached  the  ground,  and  her  clothes  were  smoothed 
back  as  far  as  they  would  reach  under  her  legs.  The  cord  was  of  hemp, 
small  in  size,  and  taken  twice  round  the  neck,  attached  to  the  stake  about 
six  inches  from  its  top.  Its  length,  from  the  stake  to  the  neck,  was  less 
than  six  inches.  Her  calash  (or  hood)  was  so  far  back  on  the  right  cheek 
that  her  face  rested  against,  and  was  marked  by  the  stake.  One  witness 
(a  seaman)  described  the  knot  as  a  clove  hitch.  He  added  that  it  must  be 
drawn  at  both  ends  horizontally' to  tighten  it.*  The  knot  was  at  the  right 
side,  and  the  strings  of  her  calash  were  under  it.  A  groove  or  furrow  was 
round  the  neck  horizontally,  so  deep  that  whilst  just  below  the  neck  it 
measui'ed  11^  inches  round,  in  the  groove  it  was  only  KH  inches.  It  was 
above  the  thyroid  cartilage,  14;  inch  below  the  lobule  of  the  ears  on  each 
side.  The  face  was  pale.  The  tongue  slightly  protruding.  The  females 
who  laid  her  out  on  the  same  day  found  finger-marks  passing  upwards  on 
the  abdomen,  and  bruises  on  the  legs,  the  worst  bruise  on  the  back  of  the 
hip.  There  were  scratches  on  the  knee,  with  some  dirt.  One  knee  seemed 
stained  with  grass,  and  one  witness  (a  female)  swore  that  she  picked  grass 

*  Beck  figures  this  knot.  So  do  Erichsen,  Druitt,  and  other  writers  on  surgery. 
It  is  made  thus:  Take  a  string  (or  rope,  round  towel,  etc.),  and  make  first  one 
simple  loop,  then  another  like  the  first,  and  put  the  last  made  loop  behind  the  other. 
Your  clove  hitch  is  then  made.  It  is  much  used  to  reduce  dislocations,  because  it 
can  only  be  tightened  in  the  manner  described  by  the  sailor  whose  evidence  is 
given  above.     It  is  used  by  seamen. 
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from  it.  The  vagina  was  bloody,  her  linen  stained  with  blood.  Faeces 
evacuated  and  flattened.  The  right  arm  raised,  quite  stiff",  and  under  the 
cloak.  A  physician  (who  knew  from  herself  of  her  pregnancy)  was  called 
in,  and  inclined  to  the  idea  of  suicide.  She  was  buried,  but  exhumed  two 
days  after,  on  account  of  suspicions.  Further  medical  examination  re- 
vealed parch  mentation  of  the  furrow  in  the  neck,  healthy  stomach,  lungs 
gorged  with  black  blood,  abdomen  livid  and  discolored  (they  do  not  speak 
of  finger-marks).  The  other  appearances  noted  by  the  women  they  con- 
firm, especially  as  to  the  grass-stain.  The  uterus  was  examined,  and  a 
foetus  fouud.  The  membranes  were  entire.  The  foetus  weighed  five  ozs., 
and  measured  eight  inches.  It  had  neither  nails  nor  hair.  The  alleged 
date  of  conception  was  30th  of  August;  the  last  catamenia  August  21st. 
Death  took  place  on  December  20th.  A  question  was  raised,  Which  is 
most  probable,  that  a  foetus,  aged  only  three  mouths  and  twenty  days, 
should  be  so  large,  or  that  she  menstruated  after  conception  ?  (See  pages 
564  and  604.)  On  the  26th  of  January  the  body  was  again  examined, 
but  fruitlessly.  A  man  called  Avery  was  tried  for  the  murder  of  this 
female.  Whilst  it  seems  certain  that  death  was  caused  by  strangulation 
or  apucea,  there  are  many  difficulties  connected  with  this  case.  The 
authors  confess  that  the  clove  hitch,  and  some  other  circumstances,  incline 
them  to  the  idea  of  murder  by  some  person  or  other. 

The  case  of  the  Prince  of  Coude,  Duke  of  Bourbon,  father  of  the  unfor- 
tunate Duke  d'Enghien,  has  been  mentioned  at  page  831.  Both  Taylor, 
Beck,  and  Tardieu,  give  this  case  at  some  length. 

Many  years  ago  a  tailor  named  George  Hebner  was  found  hanging  to 
the  top  of  a  bedstead  in  the  garret  of  a  house  of  ill-fame,  kept  by  a  widow 
named  Hughes,  in  Dean  Street,  London.  His  hands  were  tied  behind  his 
back,  his  handkerchief  drawn  over  his  face,  and  the  rope  around  his  neck 
was  fastened  by  a  sailor's  knot.  These  circumstances  led  to  the  arrest  and 
conviction  of  a  sailor  called  Ludmun,  who,  with  Mrs.  Hughes,  was  found 
guilty  and  executed.     Beck,  he.  cit.,  p.  566 ;  Paris,  vol.  iii,  p.  44. 


Cases  IV  and  V. — Suicidal  Hanging  mistaken  for  Murder. 
(Taken  from  Tardieu,  loc.  cit,  pp.  73,  74,  etc.) 

In  the  first  case,  a  married  woman  of  loose  morals,  who  had  twice 
brought  on  abortion,  and  was  nearly  always  drunk,  was  fouud  by  her 
husband,  hanging  in  a  crouching  position  by  a  rolled-up  handkerchief 
attached  to  the  key  of  her  chamber  door  (the  keys  are  often  large  in  Nor- 
mandy) at  a  height  of  only  ninety-eight  centimetres,  or  little  more  than 
three  feet  from  the  ground.  He  tried  to  conceal  her  mode  of  death  and 
(on  medical  evidence,  which  M.  Tardieu  shows  to  be  quite  erroneous)  was 
sentenced  to  the  galleys,  where  he  died  within  about  a  year.  As  evidence 
of  the  medical  errors,  take  the  denial  of  the  possibility  of  death  by  partial 
suspension,  the  description  of  the  marks  in  the  neck  (produced  by  the 
handkerchief)  as  done  by  hands,  and  the  further  denial  that  blood  ever 
comes  from  the  nose  in  cases  of  hanging! 

The  second  case  was  one  in  which  a  husband  was  accused  of  having 
strangled  his  wife,  aged  forty-eight,  who  was  found  in  a  loft  or  granary,  in 
a  sitting  posture,  propped  up  against  some  planks,  below  a  beam  from 
which  a  broken  rope  still  hung.  The  rope  had  broken  by  her  weight. 
The  husband,  who  found  her  at  8.30  a.m.,  first  carried  her  to  her  bed,  and 
only  sent  for  a  doctor  some  time  after,  who  arrived  at  11.30.     She  was 
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then  quite  cold  and  stiff,  and  there  were  marks  like  those  of  fingers  (besides 
a  furrow  where  the  rope  had  been)  on  the  neck.  The  case  was  referred  to 
M.  Tardieu,  and  his  investigation  is  masterly.  He  shows  that  the  place 
was  adapted  for  suicide,  and  bore  no  marks  of  a  struggle ;  the  rope  had 
broken  by  slowly  yielding  under  the  weight  (of  say  99  to  112  lbs.,  for  the 
body  was  nearly  naked).  It  was  attached  to  the  beam  by  a  simple  bow- 
knot  (rosette),  whereas  murderers  usually  tie  very  firm  knots;  he  shows 
that  the  marks  on  the  neck  (figured  at  page  80  of  his  work)  were  con- 
sistent with  hanging  rather  than  strangulation ;  the  mark  was  single 
though  the  rope  was  double;  finally,  that  the  ecchymoses  might  have  been 
produced  by  her  own  hand  (as  in  Plate  IX.  of  his  book,  explained  by  us  at 
page  832);  and  that  this  explains  the  sinuosity  and  inequality  of  the 
mark.  Finally,  he  argues  against  strangulation  from  the  pallor  of  the 
face,  and  the  absence  of  pulmonary  engorgement.  (Our  readers  should 
consult  both  Taylor  and  Tardieu  on  this  subject.  Taylor's  cases  of  hang- 
ing with  wound  of  heart,  and  with  severe  wounds  in  the  neck ;  and  of 
gunshot  wounds  with  hanging,  suggesting  murder,  especially  one  quoted 
from  M.  Degranges  (loc.  cit.,  p.  48)  should  be  studied  both  by  advocates 
and  medical  men  who  have  similar  cases  to  report  on.) 

Death  by  Strangulation. 

By  this,  as  distinct  from  hanging  or  suspension,  we  mean  death  from 
pressure  applied  either  by  a  ligature  round  the  neck,  or  by  direct  pres- 
sure of  the  hands,  or  otherwise  upon  the  windpipe,  or  other  parts  of  the 
neck.  In  Spain  the  customary  mode  of  execution  is  by  a  steel  collar 
(garrote),  tightened  by  a  screw,  whilst  the  criminal  is  seated,  and  fastened 
to  a  pillar  or  post. 

In  Turkey  and  some  other  Eastern  countries  suffocation  by  the  bow- 
string is  a  common  mode  of  execution.  The  notorious  Thugs  of  India  used 
a  cummerband,  or  soft  loin-cloth,  leaving  little  mark,  but  knotted.* 

In  Englaud  the  term  garotting  is  used  to"  signify  the  forcible  compres- 
sion of  the  neck  done  by  thieves  on  the  highway,  or  otherwise.  These 
gentry  usually  attack  from  behind.  There  is  a  popular  notion  that  they 
use  chloroform  or  other  anaesthetics  to  aid  their  nefarious  designs.  There 
does  not,  however,  seem  to  be  any  real  foundation  for  this.  As  the  same 
plea  is  sometimes  raised  to  excuse  voluntary  submission  to  a  rape  it  may 
be  as  well  to  note  here : 

(1)  That  all  anaesthetics,  even  the  most  rapid  in  action,  necessitate 
time,  varying  from  about  two  to  five  minutes  in  the  case  of  chloroform, 
and  a  longer  time  in  the  case  of  ether.  Although  some  anaesthetics  are 
known  to  scientific  men  which  act  rather  more  quickly,  they  are  not  suffi- 
ciently common  to  be  used  by  garotters,  and  need  not  therefore  be  named 
here.f 

(2)  During  this  time  there  is  ample  opportunity  for  struggling  and  cry- 
ing out,  although 

(3)  In  very  nervous  persons  fright  may  induce  syncope,  and  thus  aid 
the  evil  designs  in  hand. 

General  Observations  on  Strangulation. 
Tardieu  and  Taylor  justly  insist  on  the  greater  force  required  (in  adults 

*  Sometimes  they  used  a  lasso,  or  long  thong,  with  a  running  noose, 
f  Sansom,  "  On  Chloroform,  etc.,"  pp.  27,  28.     See  also  Anstie,  "  On  Stimulants 
and  Narcotics." 
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at  least,  and  mutatis  mutandis  in  infants),  to  strangulate  than  to  hang. 
As,  therefore,  hanging,  except  in  the  case  of  executions,  or  of  the  bodies 
hanged  post-mortem,  for  the  most  part  means  suicide,  so  strangulation,  acci- 
dents excepted,  for  the  most  part  means  murder.  Let  us  explain  what  we 
mean  by  accident.  The  case  referred  to  at  page  832,  of  a  man  hanged  by 
a  sheep  was  more  properly  strangulation,  or  would  have  been  so  if  he  were 
lying  on  level  ground.  Again  Dr.  Gordon  Smith  tells  of  a  lad  who  used 
to  carry  a  heavy  weight  suspended  from  his  neck  by  a  string.  One  day 
they  found  him,  quite  dead,  sitting  in  a  chair.  He  had  probably  gone  to 
sleep,  the  weight  had  slipped,  and  drawn  the  cord  tight  round  his  neck. 
Dr.  Taylor  records  the  case  of  a  girl  who  carried  fish  in  a  basket  at  her 
back,  suspended  by  a  leather  strap  passing  round  the  front  of  her  neck, 
above  her  shoulders.  She  was  found  dead  (in  June,  1839)  sitting  on  a 
stone  wall;  the  basket  had  slipped  off,  probably  whilst  she  was  resting,  and 
had  thus  raised  the  strap,  which  had  forcibly  and  fatally  compressed  her 
windpipe.  Dr.  Taylor  saw  a  case  in  Guy's  Hospital  in  November,  1864 
(figured  in  his  work,  vol.  ii,  p.  66)  of  a  boy,  "aged  fourteen  years,  whose 
silk  necktie,  knotted  and  tightly  twisted  round  his  neck,  was  caught  in  the 
band  of  an  engine  and  his  neck  drawn  down  against  one  of  the  revolving 
shafts.  His  neck  was  thus  compressed  about  one  minute.  There  was  a 
deep  circular  depression,  three-quarters  of  an  inch  wide,  all  round  it.  The 
neck  was  twelve  inches  in  circumference,  while  the  inner  circumference 
of  the  handkerchief  which  compressed  the  neck  was  reduced  to  eight 
inches !  He  became  black  in  the  face,  and  blood  escaped  from  his  mouth 
and  ears.  For  six  or  seven  minutes  after  the  ligature  had  been  removed 
he  was  insensible.  He  then  revived,  and  was  able  to  speak,  but  could 
not  hold  up  his  head.  When  brought  to  the  hospital  soon  afterwards  he 
was  sensible;  his  face  was  pale,  his  lips  were  livid,  his  eyes  suffused,  and 
the  conjunctivae  injected.  He  breathed  without  difficulty,  and  only  com- 
plained of  pain  when  he  moved  his  head.  The  boy  told  Dr.  Taylor  that 
at  the  time  of  the  accident  he  felt  no  pain  ;  he  had  a  sense  of  choking,  and 
then  became  insensible.  For  at  least  one  minute  no  air  entered  his  lungs. 
He  recovered,  and  left  the  hospital  in  about  eighteen  days." 

Dr.  Taylor  very  properly  advises  a  photograph  or  drawing  to  be  made 
at  once  of  the  position  of  the  body  aud  surrounding  objects.  This  advice 
(see  pages  7  and  8)  applies  to  all  cases  of  bodies  found  dead  under  doubt- 
ful circumstances.  Although  strangulation  usually  means  murder,  certain 
cases  of  undoubted  suicide  by  this  method  are  known  to  medical  jurists. 
Wherever  marks  of  fingers  alone  are  present  to  explain  the  death,  we 
must  suspect  murder,  for  the  pressure  applied  by  a  would-be  suicide,  by 
means  of  his  own  fingers,  would  be  relaxed  as  soon  as  he  or  she  became 
insensible.  But  the  methods  of  partial  hanging,  described  at  pages  831-2, 
in  reality  amount  to  strangulation,  and  determined  suicides  either  tighten 
the  ligature  with  a  stick  (as  in  the  case  reported  by  Mr.  Thorp  in  the 
"  Guy's  Hospital  Reports,"  October,  1851,  and  in  the  case  of  General 
Pichegru  (see  Illustrative  Cases,  No.  V)),  or  by  a  rough  cord  passed  two 
or  three  times  round  the  neck,  aud  tightened  by  each  hand  ("Guy's  Hosp. 
Rep.,"  loc.  cit.,  supra).  Rarely  one  foot,  or  both  lower  extremities,  have 
been  used  to  tighten  the  kuots,  by  twisting  them  in  loops  (quasi  stirrups)* 
Sometimes  one  tight  knot  has  sufficed  ;  or  a  double  knot  has  been  tried. 
Dr.  Taylor  quotes  the  case  of  a  young  woman  of  Montevrin,  in  the  Canton 
of  Lagny,  found  dead  in  bed,  lying  on  her  face,  with  a  woollen  garter 
passed  twice  round  her  neck,  secured  in  front  by  two  simple  knots,  strongly 

*  Greenacre  attempted  to  destroy  himself  thus,  but  a  timely  discovery  permitted 
of  his  beinar  resuscitated. 
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tied  the  one  on  the  other.  Putrefaction  had  set  in.  The  medical  witnesses, 
without  examining  the  head,  gave  it  as  their  opinion  that  'she  died  from 
apoplexy  !  Yet  the  state  of  the  lungs,  and  the  ecchymosed  patches  in  dif- 
ferent situations,  pointed  to  death  by  apncea  ("  Ann.  d'Hygiene,"  1829, 
2,  440.  Dr.  Taylor  also  refers  to  a  case  by  Dr.  Simeons  in  Henke's  "  Zeit- 
schrift,"  1843,  1,  335).  Dr.  Taylor  also  describes  and  figures  (loc.  cit.,  vol. 
ii,  p.  68)  a  case  from  Dr.  Schuppel,  of  Tubingen,  in  which  he  was  able  to 
verify  the  fact  of  strangulation  after  the  burning  of  the  body  !  The  victim 
was  a  lad  aged  ten  years,  but  the  circumstances  pointed  out  his  stepfather 
as  the  murderer,  and  probably  as  the  incendiary.  Although  the  boy's 
neck  was  much  burnt,  the  mark  of  a  ligature  was  very  distinct  on  it,  vary- 
ing from  a  j  inch  to  f  of  an  inch  in  width,  and  ^  of  an  inch  in  depth. 

Again,  in  the  case  of  the  Countess  of  Goerlitz,  whose  body  was  burnt, 
the  protrusion  of  the  tongue  from  the  mouth  first  suggested  that  she  had 
been  strangled  first.  Ultimately  John  Stauff,  her  servant  (who  was  tried 
for  this  crime  at  Darmstadt  in  1850),  confessed  that  he  had  murdered  her 
in  this  way.     (Taylor,  loc.  cit,  vol.  ii,  p.  69,  vol.  i,  p.  703.) 

Homicidal  strangulation  has  been  done  by  the  hands  (leaving  marks  of 
fingers  and  thumbs) ;  and  by  ligatures  of  various  kinds,  hemp,  leather,  etc., 
simply  drawn  tight,  and  knotted,  or  twisted  with  a  stick,  etc.,  as  in  the 
common  tourniquet  employed  by  old-fashioned  surgeons.  (See  the  Illus- 
trative Cases.) 

As  in  the  case  of  hanging,  the  questions  which  arise  are  usually  simple,, 
so  it  is  in  strangulation.     The  most  probable  questions  are : 

1st.  Was  death  caused  by  strangulation?  in  other  words  by  the  forcible 
compression  of  the  throat?* 

2d.  Was  the  strangulation  accidental,  suicidal,  or  homicidal  ? 

3d.  How  long  has  death  occurred? 

To  answer  the  first  question  we  must  inquire  into 

The  Post-mortem  Appearances  in  Death  by  Strangulation. 

In  the  majority  of  cases  death  will  be  due  to  apnoea  (so-called  asphyxia)^ 
All  the  appearances  of  this  mode  of  death  will  be  present,  even  more 
markedly  than  in  hanging.  The  face  and  extremities  will  be  more  livid. 
("  violet  "  or  "  black  "  are  the  words  used  in  many  cases).  Blood  may 
issue  from  the  nostrils,  mouth,  or  even  ears ;  the  eyeballs  will  generally  be 
prominent  and  bloodshot,  and  the  pupils  dilated ;  the  genital  organs  will 
generally  be  turgid,  as  in  hanging;  and  urine,  faeces  and  semen  will  in  all 
likelihood  have  been  discharged  ;  the  lungs,  right  heart,  and  venous  system 
will  sometimes  be  gorged  with  blood.  M.  Tardieu  (loc.  cit,  and  "  Ann. 
d'Hygiene,"  1859)  states  that  the  lungs  are  seldom  very  full  of  blood. 
The  same  may  be  said  of  the  right  heart.  But  there  is  always,  according 
to  him,  an  extreme  and  remarkable  degree  of  emphysema,  and  air  will  be 
found  under  the  pleura.  He  regards  punctiform  ecchymoses  as  rare,  but 
says  that  pulmonary  "apoplexies"  are  very  common;  in  other  words,, 
there  are  extravasations  of  blood  of  some  size  in  the  lungs.  The  blood 
will  be  very  dark  and  very  fluid. 

*  Forcellini,  quoted  by  Tardieu,  defines  strangulation  thus:  "  Strangtjlatio, 
actus  strongutandi  (suffocated) ;  a  voce  grcpca  allata,  arpayya/.du,  galam  comprimo, 
et  spiritum  intercludo"  "  from  arpayyevu,  the  same,  doubtless,"  says  Tardieu,  "as 
arpevyu,  which  expresses  the  action  of  twisting."  By  modern  writers,  suffocation 
is  made  a  separate  mode  of  death. 
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The  principal  differences  between  homicidal  strangulation  and  hanging 
will  probably  be: 

1st.  That  the  mark  of  the  rope  or  ligature,  though  perhaps  less  deep  than 
in  hanging,  is  more  complete,  that  is,  it  is  usually  circular,  and  goes  all 
round  the  neck,  more  horizontally  than  in  hanging.  There  are  gener- 
ally other  marks  of  violence  on  the  neck  and  other  parts  of  the  body.  In  cases 
of  throttling  and  garotting  there  will  be  marks  of  fingers  and  thumbs.  These, 
in  infants  and  very  young  persons,  or  very  thin  persons,  may  be  confined 
to  the  front  or  sides  of  the  windpipe.  Such  marks  should,  if  possible,  be 
photographed,  at  all  events  sketched,  and  measured  on  a  scale  of  lines, 
millimetres,  or  some  similar  division.  Bruises  and  scratches,  perhaps  even 
more  serious  injuries,  will  be  found  on  the  body.  Do  not  forget  to  examine 
the  genital  organs  and  their  vicinity,  particularly  in  females. 

Casper  states  that  these  marks  can  only  be  produced  a  very  few  hours 
after  death,  certainly  not  after  six  hours.  On  this  subject  see  the  general 
remarks  in  the  next  chapter  on  wounds  and  other  injuries.  When  these 
marks  are  produced  in  a  dead  body  we  should  probably  find  other  causes 
of  death,  and  the  internal  appearances  would  be  different. 

It  is  said  that  when  soft  materials  (such  as  cambric,  muslin,  or  cashmere) 
are  used,  no  marks,  or  very  slight  marks,  are  seen.  The  Thugs  are  supposed 
to  operate  thus  artistically.  The  authors  believe  that  the  riddle  is  solved 
by  suffocation  being  added  to  slight  preliminary  constriction  of  the  throat. 
The  tongue  is  often  protruded  or  bitten. 

The  deeper  parts  of  the  neck  are  often  injured  severely,  and  fractures 
of  the  hyoid  bone,  of  the  cartilages  of  the  larynx,  etc.,  together  with  in- 
juries to  the  cervical  vertebras  and  to  the  bloodvessels  and  nerves  of  the 
neck,  may  all  be  met  with  in  homicidal  cases  ;  though  perhaps  less  fre- 
quently than  in  hanging  when  the  suspension  has  been  accompanied  by  a 
fall. 

2d.  There  is  more  congestion  of  the  larynx,  trachea,  and  air-passages  than 
is  usual  in  hanging;  and  froth,  nearly  always  bloodstained,  is  invariably 
present,  according  to  Tardieu.  Remember,  that  if  called  to  a  body  still 
war.m,  some  of  these  marks  may  not  have  had  time  to  appear  ;  they  are 
most  evident  in  persons  on  whom  strangulation  has  been  attempted,  and 
who  have  more  or  less  recovered.  The  after-effects  of  such  attempts  are 
often  very  serious.  In  addition  to  the  convulsions,  and  swelling  of  throat 
and  neck,  and  lower  part  of  face,  and  upper  part  of  chest,  met  with  in 
these  cases  at  first,  there  may  be  subsequent  pulmonary  and  laryngeal 
troubles,  paralysis,  the  formation  of  abscesses,  and  bedsores,  and  death  at 
a  period  somewhat  remote  from  the  attack. 

The  Treatment  of  Strangidation. 

From  what  has  been  said  it  is  quite  evident  that  our  principles  of  treat- 
ment must  be  the  same  as  those  given  for  hanging,  viz.,  Removal  of  all 
constriction  from  the  neck,  artificial  respiration,  and  (if  the  body  be  not 
cold)  cold  affusion;  perhaps  galvanism,  stimulants  to  the  nostrils,  etc., 
alcoholic  stimulants  and  light  nourishment  by  the  mouth,  or  per  rectum  ; 
if  the  body  be  cold,  hot  bottles  and  chafing  or  rubbing  the  limbs,  as  in 
drowning,  and  sometimes  venesection  should  be  adopted.  The  subsequent 
treatmeut  must  be  guided  by  the  usual  principles  of  medicine  and  sur- 
gery, and  depends  on  the  symptoms,  whether  pneumonia,  or  the  local  in- 
juries to  the  neck  and  other  parts,  or  the  effects  of  shock,  etc.,  have  to  be 
combated. 
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The  Duties  of  Medical  Experts. 

The  outline  just  given  and  the  illustrative  cases  will  enable  you,  if 
diligently  studied,  to  answer  questions  as  to  the  mode  of  death,  and  the 
probabilities  of  suicide,  accident,  or  murder,  in  most  cases  of  strangulation. 
The  following  remarks  will  assist  you  not  only  in  forming  your  judgment, 
but  in  framing  a  systematic  and  complete  report. 

Premising  that  you  are  called  in  early,  aud  have  the  opportunity  of 
making  a  complete  investigation,  supposing  death  to  have  taken  place, 
you  should 

1st.  Examine  carefully  the  place  where  the  strangulated  body  is  found,  its 
position  and  surroundings.  The  evidences  of  a  struggle,  marks  of  blood, 
etc.,  upon  the  floor  or  ground,  on  the  clothes,  or  on  articles  of  furniture, 
may  all  be  important  accessory  proofs  of  a  murder. 

2d.  Examine  carefully  any  rope  or  other  ligature  round  the  neck,  or,  in  the 
absence  of  these,  the  body  itself  for  marks  of  fingers  or  other  means  of 
strangulation.  Case  I,  appended  (from  Dr.  Taylor),  shows  the  importance 
of  examining  the  ligature  in  cases  of  supposed  hanging.  You  may  be 
asked  questions  as  to  the  strength  (or  breaking  weight)  of  ropes,  cords, 
leather  thongs,  etc.  As  the  materials  used  nowadays,  even  in  the  con- 
struction of  cordage,  are  so  various,  you  should  institute  an  experiment  in 
every  case.  The  strength  of  a  rope  is  that  of  its  weakest  part.  You  may 
test  this  by  suspending  it  (by  a  loop)  from  a  ring  or  iron  hook,  and  adding 
weights  till  it  breaks.* 

3d.  Examine  the  outside  of  the  body  carefully  before  proceeding  to  the 
next  step,  which  is  to 

4th.  To  make  a  careful  examination  of  the  inside  of  the  body,  especially  of 
the  neck  and  thorax. 

5th.  The  previous  personal  and  family  history  of  the  deceased  should  be 
carefully  inquired  into,  as  to  mental  or  body  diseases  and  the  like,  not  neces- 
sarily for  disclosure,  but  for  your  own  guidance.  But  remember  that  a 
maniac  with  a  tendency  to  suicide  may  have  enemies. 

Special  Law  relating  to  Garotting,  etc. 

By  the  24th  and  25th  Victoria,  c.  100,  §  14,  it  is  enacted :  "  That  who- 
soever shall  attempt  to  drown,  suffocate,  or  strangle  any  person  with  attempt 
to  commit  murder,  shall,  whether  any  bodily  injury  be  inflicted  or  not, 
be  guilty  of  felony,  and  being  convicted  thereof  shall  be  liable,  at  the  dis- 

*  Such  rules  as  "  To  estimate  the  strength  of  a  cord  of  hemp,  multiply  by  200 
the  square  of  its  number  of  inches  in  girth,  and  the  product  will  express  in  pounds 
the  practical  strain  it  may  be  safely  loaded  with  ;  for  cables,  multiply  by  120  in- 
stead of  200.  The  ultimate  strain  is  probably  double  this.  In  cables,  the  strength,  ■ 
when  twisted,  is  to  the  strength  when  the  fibres  are  paralleled,  as  about  3  to  4  " — 
given  by  Gregory  and  others,  are  not  of  practical  use  for  the  small  cords,  etc.,  we 
meet  with  in  cases  of  hanging  and  strangulation.  The  only  safe  way  of  answering 
is  to  experiment.  As  some  guide  to  the  comparative  strength  of  materials  we  srive 
the  following  table  of  the  breaking  strain  of  the  following  fibres.  Although  differ- 
ently stated,  the  results  are  almost  identical  : 

Fibre. 
Flax   (Linam  usitatissimum),    .          .          .  . 

Hemp  (Cannabis  sativa),    ..... 
New  Zealand  flax  (Phormiwm  tenax), 
Pita  flax,  or  American  aloe  (Agave  Americana), 
Silk, ■    . 


De  Candolle. 

Labillardiere. 

.       11.7 

1000 

.       16.3 

1370 

.      23.8 

1996 

7. 

596 

.      34. 

2894 
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cretion  of  the  court,  to  be  kept  in  penal  servitude  for  life,  or  for  any  term 

not  less  than  three  years or  to  be  imprisoned  for  any  term  not 

exceeding  two  years."  As  the  intent  in  cases  of  garotting  is  usually 
robbery,  it  is  provided  by  Section  21,  in  order  to  check  this  crime,  that, 
"  Whosoever  shall  by  any  means  whatsoever,  attempt  to  choke,  suffocate,  or 
strangle,  any  other  person,  or  shall  by  any  means  calculated  to  choke,  suffocate, 
or  strangle,  attempt  to  render  any  other  person  insensible,  unconscious,  or 
incapable  of  resistance,  with  intent,  in  any  of  such  cases,  to  enable  himself, 
or  any  other  person,  to  commit,  or  with  intent  in  any  of  such  cases  thereby, 
to  assist  any  other  person  in  committing  any  indictable  offence,  shall  be 
guilty  of  felony,  and  being  convicted  thereof  shall  be  liable,  at  the  dis- 
cretion of  the  court,  to  be  kept  in  penal  servitude  for  life,  or  for  any  term 
not  less  than  three  years or  be  imprisoned  for  any  term  not  ex- 
ceeding two  years,"  etc. 

We  do  not  agree  with  Dr.  Taylor  in  his  regret  that  the  lex  talionis  is 
not  more  resorted  to  in  such  cases,  as  we  regard  even  the  use  of  the  lash 
as  a  return  to  barbarism.  What  we  believe  to  be  essential  is  that  the 
punishment  of  such  crimes  should  be  not  so  much  severe  as  certain,  and 
not  so  much  a  mockery  as  a  life  sentence  becomes  when  the  criminal  is 
let  off  with  a  ticket  of  leave  after  a  very  short  term  of  imprisonment. 

Illustrative  Cases. 

No.  I. — Supposed  Suicidal  Hanging — The  Ligature  {or  tape)  is  found  too 
weak — Further  examination  reveals  Severe  Injuries  to  Neck  and  Throat. 

(Dr.  Taylor,  loc.  cit.,  vol.  ii,  pp.  71-2  ) 

"In  Regina  v.  Pinckard,  Northampton  Lent  Assizes,  1852,  it  was  proved 
that  deceased  was  found  in  a  sitting  posture  in  a  corner  of  her  room,  on 
the  floor  with  a  narrow  tape  round  her  neck  hung  loosely  and  singly  over 
a  small  brass  hook  about  three  feet  above  her  head.  Her  clothes  were 
placed  smoothly  under  her,  and  her  hands  were  open  and  stretched  out  by 
her  sides.  (Dr.  Taylor  gives  a  sketch  of  the  room  and  body,  in  position.) 
There  was  a  severe  bruise  over  the  right  eye,  and  there  were  mnrks  of  blood 
on  the  tape  as  well  as  on  the  floor  and  wall  of  the  room  at  a  distance  from 
the  body.  There  was  a  stain  of  fresh  blood  on  the  knot  of  the  tape  where 
it  passed  over  the  hook,  and  there  was  no  blood  on  the  hands  of  the  de- 
ceased. The  windpipe  for  about  1^  inches  was  lacerated  longitudinally 
in  its  rings,  there  was  a  deep  circular  mark  round  the  neck  in  the  course 
of  the  doubled  tape,  as  if  either  from  great  pressure  applied  by  some  person, 
or  from  the  weight  of  the  suspended  body.  The  latter  hypothesis,  so  far 
as  the  tape  round  the  neck  was  concerned,  was  untenable.  The  body  of 
the  deceased  did  not  iveigh  probably  less  than  120  pounds,  whilst  the  tape 
found  round  her  neck  broke  with  a  weight  of  forty-nine  pounds,  hence  the 
.  deceased  could  not  have  been  freely  suspended  by  it.*  Apart  from  this 
the  injuries  to  the  parts  about  the  neck,  including  the  longitudinal  fracture 
of  the  windpipe,  were  not  such  as  the  tape  could  have  produced  as  a  result 
of  partial  suspension  in  the  position  in  which  the  deceased's  body  was 
found.  The  noose  had  been  so  placed  that  the  greatest  pressure  was  on 
the  back  of  the  neck,  and  the  least  in  front,  where  the  greatest  amount  of 
mechanical  injury  was  actually  done.  The  deceased  had  been  strangled 
probably  by  manual  violence  in  the  first  instance,  and  afterwards  by  the 
use  of  a  ligature  drawn  tightly  by  the  hand.     The  body  was  then  looped 

*  In  this  case  the  tape  was  unbroken.  Some  of  Tardieu's  cases  seem  to  show 
that  a  rope  may  break  (slowly)  after  causing  death,  in  cases  of  hanging. 
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up  with  the  double  tape.  These  facts,  taken  in  connection  with  the  smooth 
arrangement  of  the  clothes,  the  severe  marks  of  violence  on  the  body  (in- 
explicable on  the  hypothesis  of  suicide)  and  the  marks  of  blood  and  of 
struggling  in  the  room,  proved  that  there  had  been  homicidal  interference, 
and  the  crime  was  brought  home  to  the  prisoner  by  a  series  of  moral  and 
circumstantial  proofs  inconsistent  with  her  innocence,  and  only  consistent 
with  her  guilt."  The  prisoner  had  been  a  nurse  accustomed  to  "  lay  out" 
dead  bodies,  and  she  appears  to  have  placed  the  corpse  in  the  above  case, 
in  what  she  considered  a  "  becoming  attitude."  Dr.  Taylor  remarks  that 
in  the  case  of  Drory,  the  criminal  had  attempted  to  make  the  death  appear 
suicidal  by  placing  the  lower  end  of  the  rope  near  the  hand  of  the 
deceased  ;  but  he  selected  the  left  hand,  whereas  the  deceased  was  right- 
handed,  and  he  did  not  leave  enough  rope  free  from  the  neck  for  either 
hand  to  grasp  in  order  to  produce  the  violent  constriction  of  the  neck, 
caused  by  the  two  inner  coils.  Both  these  criminals  confessed  their  crimes 
before  execution. 


Case  II. — A  Physician  Strangled  in  his  Coach. 
(Beck,  loc.  cit,  p.  576.) 

"Dr.  Clench,  a  physician  in  London,  was  called  out  of  bed  by  two  per- 
sons on  the  night  of  the  4th  of  January,  1692,  who  desired  him  to  visit  a 
friend  who  was  not  well.  He  entered  a  hackney  coach  with  them,  and 
drove  about  several  streets  in  the  city  for  an  hour  and  a  quarter.  The 
two  individuals  then  left  the  coach,  and  sent  the  driver  on  an  errand. 
When  the  coachman  returued  he  found  Dr.  Clench  sitting  on  the  bottom 
of  the  coach,  against  the  front  seat,  with  his  head  against  the  cushion. 
Thinking  him  in  liquor  he  shook  him,  but  obtained  no  answer.  He  then 
called  the  watch,  and  they  found  him  strangled  by  a  handkerchief,  in 
which  a  coal  had  been  placed,  and  then  the  coal  applied  directly  over  the 
windpipe.  The  coachman  had  heard  no  noise  whilst  driving  the  carriage." 
(Hargraves'  "State  Trials,"  vol.  iv,  p.  495.) 

Case  III. — Murder  or  Suicide  f — The  case  of  Sir  Edmundbury  Godfrey. 

(Beck,  loc.  cit.,  p.  574;  Hargraves'  "State  Trials,"  vol.  ii,  p.  759-791. 
Beck  gives  other  references.) 

The  supposed  murder  in  this  case  was,  no  doubt  erroneously,  attributed 
to  Roman  Catholics.  "Sir  Edmundbury  Godfrey,  an  eminent  magistrate 
in  London,  was  on  the  12th  of  October,  1677,  found  dead  in  a  ditch  nearly 
a  mile  out  of  town.  His  sword  was  thiust  through  him,  but  there  was  no 
blood  on  his  clothes  or  about  him.  His  shoes  were  clean,  his  money  in  his 
pocket,  his  neck,  which  was  open,  without  anything  on  it,  had  a  mark  all 
round  an  inch  broad.  It  was  also  dislocated.  The  breast  was  marked 
with  bruises.  This  is  the  statement  of  Bishop  Burnet,  who  went  to  see  the 
body.  Subsequently  several  individuals  were  tried  in  the  Court  of  King's 
Bench,  for  publishing  letters  importing  that  Sir  E.  Godfrey  had  murdered 
himself.  Though  a  case  of  libel,  they  endeavored  to  defend  themselves  by 
calling  witnesses  to  prove  the  truth  of  the  fact,  and  this  the  Chief  Justice 
(Pemberton)  allowed  to  the  fullest  extent.  The  medical  testimony  is  as 
follows :  Two  wounds  were  found  on  the  body,  within  an  inch  and  a  half 
of  one  another.  One  went  no  further  than  the  bone,  having  struck  on  a 
rib,  and  the  other  through  his  back.  When  the  sword  was  drawn  out 
blood  followed.     The  neck  was  very  flexible.     The  face  was  bloated,  and 
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the  eyes  bloodshot.  And  Mr.  Lainsby,  a  surgeon,  deposed  to  the  marks 
on  the  neck  as  being  very  distinct,  with  a  swelling  above  and  below  them. 
It  is  urged,  in  opposition  to  these  striking  facts,  that  Sir  E.  Godfrey  was 
of  a  melancholy  temperament,  and  labored  under  a  great  depression  of 
spirits:  that  he  probably  destroyed  himself  under  the  operation  of  this 
feeling,  and  that  the  mark  around  the  neck  might  be  owing  to  the  tight- 
ness of  the  collar."  Beck  considers  this  case  as  one  of  homicidal  strangling, 
and  we  think  properly.  The  sword  wounds  were  doubtless  inflicted  after 
death. 

Case  IV. — Disputed  Suicide  or  Homicide  by  Strangulation. 
("  Ann.  d'Hygiene,"  1829,  2,  447,  Taylor,  loc.  cit,  torn,  ii,  p.  76.) 

A  servant  girl  was  found  dead  in  her  bed.  Her  body  was  rigid  and 
lying  in  a  constrained  position  with  the  face  turned  to  the  right,  and  there 
was  a  handkerchief  so  firmly  tied  around  the  neck  that  it  was  with  some 
difficulty  removed.  A  quantity  of  froth  and  bloody  mucus  escaped  from 
the  nostrils  and  mouth.  The  knot  in  the  handkerchief,  which  was  tied  round 
the  neck,  was  on  the  left  side,  as  it  is  customary  to  find  in  left-handed 
people.  The  deceased  was  not  left-handed,  and  there  was  no  reason  to 
suppose  that  she  meant  to  commit  suicide  ;  she  went  to  bed  the  night 
before  in  her  usual  health  and  spirits.  There  was  no  mark  of  violence 
externally,  but  there  were  large  patches  of  cadaveric  lividity  scattered 
over  the  skin,  and  a  deep  impression  of  a  necklace  ou  the  skin  of  the  neck, 
which  had  resulted,  it  was  supposed,  from  the  force  with  which  the  hand- 
kerchief had  been  tied.  The  neck  appeared  swollen,  particularly  on  the 
right  side.  On  opening  the  head,  the  vessels  of  the  brain  were  found  dis- 
tended, especially  on  the  right  side,  and  on  this  side  about  half  an  ounce 
of  blood  was  found  extravasated.  The  tongue  was  pushed  against  the 
teeth.  The  lungs  were  gorged  with  blood.  The  examiners  attribute  death 
to  strangulation,  and  in  their  judgment  the  act  was  not  suicidal.  One 
reason  was  that  the  handkerchief  was  tied  in  a  double  knot,  and  another, 
the  absence  of  all  motive.  The  college  of  Brunswick  being  appealed  to 
by  the  legal  authorities,  concluded  that  deceased  died  from  apoplexy,  and 
they  assigned  as  a  reason  for  this  the  absence  of  a  mark  on  the  neck,  but 
in  this  they  were,  as  Dr.  Taylor  remarks,  probably  wrong — yet,  after  all, 
he  concludes  that  the  act  was  probably  suicidal,  because  there  were  no 
signs  of  violence  or  of  disarrangement  of  dress.  But,  in  our  opinion,  the 
girl  may  have  been  suffocated  first,  and  the  handkerchief  tied  afterwards. 

Tardieu  (loc.  cit.,  p.  191),  gives  a  case  on  the  authority  of  M.  A.  Rendu 
("Ann.  d'Hygiene,"  Ire  serie,  1833,  t.  x.,  p.  152),  in  which  a  girl,  who 
had  lost  the  use  of  her  right  hand  from  an  old  burn,  strangled  herself  in 
her  bed  with  a  kerchief  or  shawl  rolled  into  a  cord,  going  round  the  neck 
two  and  a  half  times,  and  fastened  ou  the  left  side  by  two  knots,  the  first 
of  which  was  tighter  than  the  second. 

Case  V. —  Case  of  General  Pichegru. 
(Chaussier,  p.  279;  Beck,  loc.  cit,  p.  579;  Tardieu,  loc.  cit.,  p.  159.) 

This  distinguished  soldier  was  confined  in  a  state  prison  in  the  Temple 
(Paris).  On  the  5th  April,  1804,  he  was  as  well  as  usual,  and  at  10  p.m. 
the  keeper  locked  the  cell  and  took  the  key.  The  general  was  heard  to 
cough  during  the  night,  but  at  7  a.m.,  when  they  came  to  light  the  fire,  he 
was  found  dead  on  his  bed.  A  commission  was  appointed  to  examine  the 
body,  including  several  medical  men.     They  found,  twelve  hours  after 
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death,  a  circular  mark  round  his  neck,  about  two  fingers  wide,  produced 
by  a  black  silk  cravat  strongly  knotted,  through  which  a  small  stick  (18 
inches  loug  and  8|  inches  in  circumference)  had  been  passed.  This  stick 
had  been  used  as  a  tourniquet  to  produce  the  strangulation.  Oue  end  of 
the  stick  lay  under  the  left  cheek,  where,  by  an  irregular  movement  of 
the  body,  it  had  caused  a  slight  scratch.  The  face  was  ecchymosed,  the 
tongue  held  between  the  teeth,  the  jaws  fixed.  The  body  was  swollen,  the 
extremities  cold,  and  the  muscles  of  the  hands  and  feet  were  strongly  con- 
tracted. The  brain  and  its  membranes  were  congested.  The  lungs  were 
gorged,  the  stomach  reddish.  Chaussier  and  others  justly  condemn  the 
imperfect  reports  of  the  medical  examiners,  so  different  from  the  usual 
rather  diffuse  French  reports.  "No  human  eye,"  says  Sir  Walter  Scott, 
"  could  see  into  the  dark  recesses  of  a  state  prison  ;  but  there  were  not 
wanting  many  who  entertained  a  total  disbelief  of  Pichegru's  suicide." 
Napoleon's  denial  of  it  at  St.  Helena  may  be  true  as  far  as  his  own  per- 
sonal complicity  is  concerned.* 

Case  VI. — Murder  by  Strangulation  on  board  Ship ;  a  Rope  afterwards  tied 

round  the  Neelc. 

(Beck,  loc.  cit.,  577,  also  noticed  by  Taylor  and  others.    Hargraves'  "State 
Trials,"  vol.  vi,  pp.  816,  831;  Croker's  "Boswell,"  vol.  i,  p.  332.) 

"  Sir  John  Dinley  Goodere  in  1741  was  forced  by  violence  on  board  the 
Ruby  (commanded  by  his  brother,  Captain  Goodere,  who  was  said  by 
some  to  be  insane),  and  lying  in  the  port  of  Bristol.  In  the  night  Sir 
John  was  strangled  by  two  assassins  in  the  pay  of  his  brother.  One  of 
these  confessed  that  the  other  fell  on  Sir  John  as  he  lay  in  bed,  took 
hold  of  his  throat  with  his  hand  (his  stock  being  on),  and  so  strangled  him 
with  his  own  stock.  They  then  put  a  rope,  with  a  noose  in  it,  round  his 
neck,  and  drew  it  tight,  to  insure  the  certainty  of  the  murder.  In  accord- 
ance with  this,  Mr.  Dudgeon,  the  surgeon's  mate  of  the  Ruby,  swore  that 
there  were  some  marks  on  the  neck,  which  looked  like  the  scratching  of 
nails,  while  blood  came  out  of  his  nose  and  mouth. "f 

Other  Noteworthy  Cases. — In  Casper,  Beck,  Tardieu,  and  Taylor,  many 
other  remarkable  cases  will  be  found.  We  may  refer  especially  to  the 
"Affaire  Armand  et  Maurice  Roux,"  tried  before  the  Court  of  Assizes  of 
the  Bouches  du  Rhone  in  March,  1864  (Taylor,  loc.  cit.,  p.  79  ;  Tardieu, 
loc.  cit,  p.  230-248,  Paris,  1864;  "Ann.  d'Hyg.,"  1864,  1,  415),  in  which 
a  servant  man,  in  the  prime  of  life,  accused  his  master  of  trying  to  stran- 
gle him.  The  accuser  was  found  almost  senseless,  and  nearly  lifeless,  in  a 
cellar,  hands  and  feet  both  tied.  JVL  Armand  was  very  properly  acquit- 
ted, partly  because  the  servant  pretended  that  he  had  been  in  the  cellar 
eleven  hours  in  this  condition,  and  the  limbs  were  not  swollen  where  liga- 

*  Napoleon's  words  are: 

"  Pichegru  fut  trouve  etrangle  dans  son  lit.  On  ne  manqua  pas  de  dire  que 
c'etait  par  mes  ordres.  Je  fus  totalement  etranger  a  cet  (Svenement.  Je  ne  sals 
pas  raeme  pourquoi  j'aurais  soustrait  ce  criminal  a  son  jugement.  11  ne  valait  pas 
mieux  que  les  autres,  et  j'avais  un  tribunal  pour  le  juger  et  des  soldats  pour  le 
fusilier.     Je  n'ai  jamais  Hen  fait  d'inutile  dans  ma  vie." — M.  S.  de  Samte  HHhie. 

f  Dr  Smith  justly  remarks  that  in  cases  like  the  last,  where  struggles  may  have 
been  made,  and  thus  some  aeration  of  blood  has  gone  on,  that  is,  in  manual 
strangulation,  the  congestion  of  the  lungs  and  brain,  and  of  the  venous  system 
generally,  may  be  less  marked  than  in  cases  where  a  cord  is  suddenly  drawn  tight 
round  the  neck.  (Smith,  John  Gordon,  M.D.,  "On  the  Principles  of  Forensic 
Medicine,"  London,  1821,  p.  229.) 
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tured,  though  tightly  tied.  Then  again  the  cord  round  the  neck  was  not 
half  so  tight  as  a  would-be  murderer  would  have  made  it. 

Also  to  mistakes  as  to  putrefaction,  in  the  cases  of  Mrs.  Ellen  Byrne 
(Dublin,  Aug.  1842),  and  Reg.  v. Mahaig (Kingston  Winter  Assizes,  1863, 
see  Taylor,  loc.  cit.,  p.  65). 

And  to  Dr.  Campbells  case,  in  which  there  was  a  fracture  of  the  (ossified) 
larynx,  and  marks  in  the  throat  of  an  old  man  found  dead,  which  from 
their  peculiar  form,  were  clearly  produced  by  a  left-handed  person.  The 
prisoner,  on  being  asked  to  throw  a  stone,  did  so  with  his  left  hand  !  He 
was,  however,  acquitted,  although  his  sister  swore  to  witnessing  the  act,  on 
account  of  her  notorious  bad  character.  See  also  Dr.  Keeller's  case,  "  Edin. 
Med.  Journal,"  December,  1855,  p.  527. 

In  one  of  the  cases  recorded  there  was  only  the  mark  of  one  thumb  on 
the  throat,  and  the  murderer  afterwards  confessed  this  to  have  been  the 
means.  Beck  (loc.  cit.,  p.  581)  gives  the  case  of  a  colored  man,  Frederick 
L.  Terge,  who  was  a  drunkard,  and  found  dead  in  the  gutter,  who  is  sup- 
posed to  have  been  strangled  by  the  tightness  of  his  own  shirt  collar.  There 
were  marks  of  a  thumb  and  three  fingers,  which  do  not  seem  to  have  been 
compared  with  the  hand  of  the  deceased,  as  they  should  have  been. 

Some  of  Casper's  cases  (contained  in  vol.  ii,  of  Dr.  Balfour's  translation) 
show  that  laceration  of  the  carotids  may  be  produced  in  the  "post-mortem" 
if  the  operator  use  any  force  in  pinching  the  artery,  either  with  forceps  or 
fingers.  To  avoid  this  the  sheath  should  be  carefully  opened,  the  artery 
severed  above  and  below  by  a  sharp  instrument,  and  then  laid  cautiously 
open. 

Death  by  Suffocation. 

This  is  a  very  ancient  method  of  murder. 

An  example  will  be  found  in  the  eighth  chapter  of  the  second  book  of 
Kings,  verse  fifteen. 

"And  it  came  to  pass  on  the  morrow  that  he  (Hazael)  took  a  thick  cloth 
and  dipped  it  in  water,  and  spread  it  over  his  ( Ben-hadad's)  face,  so  that 
he  died:  and  Hazael  reigned  in  his  stead."  Ben-hadad  being,  as  we  are 
informed  by  the  context,  already  very  ill  and  not  expected  to  live.  Feeble 
persons,  young  persons,  very  sound  sleepers,  and  epileptics,  may  (occa- 
sionally) be  suffocated  accidentally  by  very  soft  pillows,  or  in  the  case  of 
epileptics,  by  falling  on  soft  mud,  heaps  of  feathers,  hay,  rags,  and  similar 
soft  substances.  The  same  might  happen  to  a  drunken  man  or  woman. 
A  great  many  cases  of  accidental  suffocation  in  young  children,  occur  on 
Saturday,  Sunday,  and  Monday  nights,  or  more  rarely  on  public  holidays. 
These  infants  sleep  in  the  same  bed  as  their  father  and  mother,  who  gen- 
erally state  that  they  woke  up  and  found  them  dead.  It  is  to  be  feared 
that  in  too  many  of  these  cases  the  parents  are  drunk  on  retiring  to  rest. 
In  a  few  it  is  to  be  feared  that  no  care  is  taken  to  prevent  such  an  accident, 
but  that  it  is  rather  welcomed,  as  such  children  are  sometimes  found  to  be 
entered  in  two  or  three  death  (or  rather  burial)  clubs.  The  pressure  of  the 
mother  or  other  parent's  body  is  usually  the  cause  of  death.  We  have 
already  warned  you  not  to  expect  great  congestion  of  the  lungs  in  some  of 
these  cases  (see  p.  816).  Sometimes  the  child  slips  down  under  the  bed- 
clothes. Burke  and  Hare  used  pitch  plasters  over  the  mouth,  in  order  to 
get  subjects  to  sell  to  the  surgeons  for  dissection  !  But  these  means  were 
supplemented  by  pressure  on  the  chest,  compression  of  the  nostrils  and 
throat,  etc.  The  taking  of  plaster  of  Paris  casts  of  the  face,  without 
inserting  tubes  into  the  nostrils  has  several  times  nearly  proved  fatal. 

i 
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Negroes  have  been  said  to  swallow  their  tongues,  in  other  Words  to  double 
them  back,  and  draw  them  into  the  throat,  in  order  to  commit  suicide. 
This  seems  doubtful.  Children  do,  however,  sometimes  suffer  from  a  kind 
of  convulsion,  which  produces  this  effect  (and  may  perhaps  die  of  it).  Such 
a  case  was  recently  brought  to  the  N.  E.  Children's  Hospital,  but  recov- 
ered when  the  diet  was  changed,  and  bromide  of  potassium  was  given  at 
the  same  time.  Would-be  suicides  thrust  shawls,  portions  of  paper,  or  of 
their  clothing,  pocket  handkerchiefs,  etc.,  into  their  mouths.  But  foreign 
bodies  are  also  introduced  by  murderers.  Smothering  in  crowds  (see 
2  Kings  6  :  17)  too  often  happens  on  occasions  of  public  rejoicing,  and  in 
panics  of  fire,  etc.,  in  churches  and  theatres.  The  mechanism  is  generally 
by  direct  pressure  on  the  thorax.  Blood  from  the  nose,  or  from  wounds  in 
the  throat  or  mouth,  may  thus  suffocate,  and  the  bursting  of  an  aneurism 
into  the  windpipe  or  a  bronchus  would  tend  to  kill  in  this  way.  In  cases 
of  cut  throat,  when  the  windpipe  is  jagged  or  completely  divided,  a  sort  of 
valvular  closure  and  a  dra wing-in  of  the  lower  end  into  the  throat  some- 
times occur.  Scalds  of  the  glottis,  and  the  application  of  irritants  to  the 
fauces  or  glottis  produce  oedema  of  the  glottis,  which  causes  suffocation. 
(Dr.  Taylor  gives  a  case  from  the  application  of  acid  nitrate  of  mercury 
to  the  throat,  he.  cit.,  p.  82.)  The  bursting  of  a  pharyngeal  abscess  (as  in 
quinsy)  of  post-pharyngeal  abscesses,  the  pressure  of  fatty  and  other  tumors, 
oedema  of  the  glottis  from  kidney  disease,  scrofulous  glands,  the  presence  of 
vomited  matters  in  the  air-passages,  or  of  foreign  bodies  accidentally  swal- 
lowed (bread,  bits  of  bone,  pins,  nails,  coins;  a  half-sovereign  proved 
nearly  fatal  to  Mr.  Brunei ;  beans,  the  knob  of  a  teapot,  large  bits  of  beef 
or  potato,  and  even  an  oyster)  have  thus  caused  death.*  Dr.  Taylor  states 
that  sixty  deaths  from  suffocation  by  food  were  registered  in  England  in 
the  year  1870. 

Diphtheria,  and  some  other  diseases,  cause  a  more  or  less  complete 
paralysis  of  the  muscles  of  deglutition,  which  may  predispose  to  the  oc- 
currence of  this  accident.  Dr.  Behrend  reports  a  case  in  which  roughly 
treating  a  drunken  man  (by  violence  to  his  abdomen)  caused  him  to  vomit, 
and  the  food  got  into  the  air-tube.  (Horn's  "  Vierteljahrsschrift,"  1868, 
1,  123.)  Dr.  Taylor  quotes  from  Dr.  Littlejohn  a  case  in  which  he  found 
a  quart-bottle  cork,  with  the  sealed  end  uppermost,  roughened  by  the 
corkscrew,  inserted  tightly  into  the  upper  part  of  the  larynx  of  a  woman. 
Her  ribs  also  were  fractured.  The  defence,  that  in  drawing  the  cork  with 
her  teeth  it  had  been  suddenly  forced  or  drawn  into  the  windpipe  was 
negatived  by  the  sealed  end  being  uppermost,  by  the  marks  of  the  cork- 
screw, by  the  structure  of  the  parts,  etc.  The  medical  opinion  was  that 
the  cork  had  been  forcibly  put  into  the  windpipe  whilst  she  was  dead 
drunk.  Five  persons  were  with  her  at  the  time  of  her  death,  but  as  it  was 
not  possible  to  fix  the  crime  on  any  one,  the  Scotch  verdict  of  "Not  proven  " 
was  very  properly  returned.  ("  Edin.  Med.  Journal,"  Dec.  1855,  p.  511 
and  p.  540.)  In  Eegina  v.  Spawl  (Central  Crira.  Court,  September,  1872), 
a  man  was  charged  with  causing  the  death  of  a  child  by  administering  to 
it  a  large  quantity  of  pepper.  The  medical  evidence  showed  that  death 
resulted  from  suffocation,  as  the  air-passages  were  choked  with  pepper.    It 

*  A  case  told  me  by  M.  Pomian,  a  Russian  physician,  shows  how  careful  we 
should  be  in  drawing  conclusions.  A  Russian  sentry  on  guard  was  found  dead  in 
his  watch  box,  with  a  large  piece  of  meat  in  the  lower  part  of  the  pharynx,  pressing 
upon,  and  partly  covering,  the  glottis.  His  death  was  therefore  supposed  to  be 
accidental.  Some  years  after,  his  superior  officer,  in  dying,  confessed  that  he  had 
first  suffocated  the  man,  and  then  placed  the  piece  of  meat  rn  his  throat,  in  order 
to  divert  suspicion  from  himself. 
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was  said  that  the  top  of  the  pepper-castor  came  off,  so  that  about  half  an 
ounce  of  pepper  had  found  its  way  into  the  child's  throat,  etc.  The  pris- 
oner was  convicted  of  manslaughter. 

As  to  the  time  required  to  kill,  the  experiments  of  Monsrs.  Faure,  Cas- 
per, and  of  the  Medico-Chirurgical  Society,  as  well  as  others  related  by 
Tardieu  and  other  authorities,  make  it  probable  that  death  occurs  in  from 
two  to  five  minutes  on  an  average.  In  dogs  (some  nine  experiments  are 
related  in  the  "  Med. -Chir.  Trans.,"  1862,  vol.  xlv,  p.  454)  it  was  found 
that  respiration  ceased  altogether  in  about  four  minutes  five  seconds,  the 
heart  continuing  to  beat  some  three  minutes  fifteen  seconds  more.  This  was 
when  all  access  of  air  was  excluded.  The  longest  period  after  which  re- 
covery took  place  was  complete  stoppage  of  respiration  for  three  minutes 
and  fifty  seconds.  When  a  little  more  than  four  minutes  (less  than  five) 
were  so  spent,  no  dog  recovered.  The  sooner  air  was  readmitted,  the  more 
rapid,  naturally,  was  the  recovery. 

Principles  of  Treatment. 

These  must  be  identical  with  those  previously  mentioned  under  Hang- 
ing, Drowning,  and  Strangulation.  (See  especially,  p.  833.)  The  details 
only  differ  somewhat.  Your. first  care  must  be  to  explore  the  mouth,  etc., 
and  to  clear  the  air-passages  and  pharynx.  Introduce  your  finger  into 
the  mouth.  Sometimes  suction,  by  some  instrument  like  the  Higginson's 
syringe  adapted  to  a  trachea  tube,  might  be  advantageously  used  (as  in 
the  pepper  case  just  mentioned),  or  you  might  endeavor  to  excite  sneezing 
by  irritating  the  nostrils  (by  snuff,  a  pin  or  needle,  ammonia,  etc.),  or 
coughing,  by  irritating  the  glottis  ;  cold  affusion,  and  artificial  respiration, 
perhaps  galvanism,  or  venesection,  chafing  the  limbs,  the  application  of 
heat,  stimulants  cautiously  given  by  mouth  or  rectum,  one  and  all  may 
find  a  place.  It  is  natural  to  suppose  that  oxygen  gas  would  be  a  good 
remedy  for  what  is  essentially  a  poisoning  by  C02,  or  want  of  oxidation. 
But  pretty  as  is  the  theory,  it  is  seldom  found  practical.  Oxygen  gas 
takes  time  to  prepare,  while  atmospheric  air  (one-fifth  of  which  is  oxygen) 
is  always  at  hand.  Further,  there  is  reason  to  believe  that  it  is  not  always 
safe  to  use  oxygen  pure  and  undiluted.  The  authors  know  of  one  case  in 
which  apoplexy  appeared  to  be  induced  by  it,  in  a  case  of  cardiac  disease. 
Whatever  eke  you  do,  see  that  there  arena  obstacles  to  respiration.  In  the  case 
of  foreign  bodies,  or  in  dyspnoea  of  doubtful  origin,  it  may  be  necessary 
to  do  tracheotomy  or  laryngotomy. 

Post-mortem  Appearances. 

These  are  (par  excellence)  those  of  death  by  apncea  (asphyxia).  See 
p.  815. 

There  may  be  patches  of  lividity  and  dotted  or  punctiform  ecchymoses 
on  the  skin  (Tardieu,  loc.  cit.,  p.  254,  etc.,  and  "  Ann.  d'Hygiene,"  1866, 
2,  346).  There  is  lividity  of  the  lips  and  extremities ;  the  face  may  be 
pale  or  violet;  it  is  often  placid,  especially  in  accidental  cases.  The  eyes 
are  congested.  There  is  a  mucous,  sometimes  bloodstained,  froth  about 
the  mouth  and  nose.  The  lungs  and  heart,  especially  its  right  side,  may 
be  gorged  with  dark  fluid  blood.  But,  as  stated  elsewhere,  the  lungs  of 
young  persons  and  children  may  be  comparatively  small,  almost  bloodless, 
and  more  or  less  emphysematous,  the  air-vesicles  being  broken  down,  one  into 
the  other.  M.  Tardieu  (supported  by  M.  Causse  d'Albi  and  others)  lays 
very  great  stress  upon  the  existence  of  punctiform  subpleural  ecchymoses. 
He  has  figured  these  in  colored  plates  at  the  end  of  his  work  on  Death  by 
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Suffocation,  and  also  in  that  on  Infanticide.  They  are  of  a  dark  color, 
varying  from  the  size  of  a  pin's  head  to  that  of  a  small  lentil  (d'une  tete 
d'epingle,  jusqu'a  celles  d'une  petite  lentille)  on  the  lungs  of  newborn  in- 
fants, and  in  similar  proportions,  though  rather  larger  with  adults.  There 
may  be  only  five  or  six,  or  there  may  be  enough  to  give  a  granite-like 
aspect  to  the  lungs. 

The  pericardium,  peritoneum,  mucous  membranes,  and  the  interior  of 
bloodvessels,  may  display  similar  extravasations,  which  are  sometimes 
stellate  and  irregular.  Mons.  Tardieu  considers  these  the  special  signs  of 
death  by  suffocation,  though  not  necessarily  of  murder,  since  he  admits  they 
may  be  present  in  stillborn  infants.  He  has  found  them  ten  months  afte»" 
the  death  in  a  child  whose  body  was  found  in  night-soil !  As  regards  the 
emphysema,  mentioned  above,  consult  Prus  ("  Trans.  Med.,"  Oct.  1832, 
and  "Mem.  del'Academie  de  Med.,"  Paris,  1843,  torn.  x,p.  655),  Devergie 
("Ann.  d'Hygieue,"  etc.,  1832,7,  310,  and  25,  (1841),  p.  442),  Ozanam 
("Arch.  Gen.  de  Med.,"  Jan.  1854).  Other  authorities  will  be  found  in 
Tardieu  (note  to  page  258,  he.  cit.).  Under  the  hairy  scalp  in  the  perios- 
teal cellular  tissue,  there  will  often  be  minute  extravasations  (Durand- 
Fardel).  Dr.  Ogston  and  others  will  not  allow  that  the  occurrence  of 
these  punctiform  ecchymoses  is  uniform  in  cases  of  suffocation,  and  they 
have  found  them  in  other  modes  of  death.  The  blood  is  very  fluid  and  dark, 
hence  wounds  will  bleed  a  long  while  after  death.  The  stomach  and  other 
intestines  are  often  much  congested. 

It  will  thus  be  seen  that  there  are  very  few  appearances  in  the  dead 
body  which  are  absolutely  characteristic  of  death  by  suffocation.  So  that 
our  answer  to  the  question  Did  the  deceased  die  of  suffocation?  must  often 
be  that  there  is  no  absolute  proof  of  this  mode  of  death  in  the  particular 
case.  The  next  question,  Was  the  death  suicidal,  accidental,  or  homicidal  f 
is  often  more  easy  to  answer.  Suicide  by  this  method  is  rare ;  when 
done  at  all,  it  is  usually  by  stuffing  rags,  paper,  or  articles  of  clothing 
into  the  pharynx.  It  is  scarcely  possible  for  a  man  or  woman  to  kill 
themselves  by  holding  their  breath,  except  under  water  or  some  thick 
fluid.  Dr.  Taylor  quotes  cases  of  suffocation  by  suicides  using  rags,  etc., 
from  the  "  Edin.  Med.  and  Surg.  ^Journal,"  April,  1842,  Ibid.,  vol.  54,  p. 
149,  and  "  Med.-Chir.  Review,"  vol.  28,  p.  410.  Others  will  be  found  in 
Beck  and  Tardieu. 

But  although  a  child  of  ten  or  twelve  might  possibly  thus  commit 
suicide,  we  may  be  sure,  in  the  case  of  an  infant,  that  death  has  resulted 
either  from  accident  or  murder.  Marks  of  a  coarse  cloth  or  sheet  over  the 
mouth,  foreign  bodies  in  the  mouth,  nostrils,  throat,  and  air-passages;  and 
the  discovery  of  the  body  in  a  box,  linen-press,  watercloset,  cesspool,  heap 
of  bran,  and  the  like,  would  suggest  the  latter.  Whilst  accident  is  pos- 
sible when  a  child  is  born,  the  mother  being  alone  and  unassisted,  from 
her  fainting  and  the  child  being  born  into  blood  or  ordure.  Also  in  the 
cases  of  children  overlaid  in  the  small  hours  by  drunken  or  very  tired  and 
deep-sleeping  parents.  Also  when  children  are  given  an  artificial  teat  of 
rag  or  leather  to  suck.  Dr.  Taylor  shows,  however,  that  this  practice  is 
probably  sometimes  done  with  a  will  to  murder  as  if  by  accident.  (As  in 
the  Warwick  Workhouse,  Reg.  v.  Cox,  Warwick  Lent  Assizes,  1848. 
Taylor,  loc.  cit,  p.  92,  vol.  ii.) 

Under  the  heading  of  death  by 

Smothering, 

Dr.  Taylor  alludes  to  the  death  of  children  by  overlaying,  of  which,  ac- 
cording to  the  Registrar-General,  almost  one  case  a  day  happens  in  London 
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alone,  whilst  in  Liverpool,  in  1864,  it  appeared  that  out  of  960  inquests 
there  were  143  on  infants  and  young  childreu  who  had  been  suffocated, 
chiefly  between  the  Saturday  and  Monday  of  each  week. 

The  authors  are  of  opinion  that  whenever  a  verdict  of  death  by  this 
means  is  recorded,  and  there  is  and  can  be  no  proof  of  intent  to  murder, 
some  punishment  in  the  shape  of  a  fine  or  a  public  censure  should  be 
inflicted  on  the  parents.  In  order,  also,  to  check  the  temptation  to 
murder  in  this  way,  they  think  that  it  should  be  made  illegal  to  enter 
infants  or  children  under  age  in  any  death  or  burial  club,  and  that  life 
insurance  should  not  be  allowed  to  commence  until  the  age  of  twenty-one. 
The  horrible  crimes  of  Burke,  and  Hare,  and  Macdonald,  and  of  Bishop 
and  Williams  (1828  to  1831,  in  Edinburgh  and  Loudon),  done  to  get 
money  for  the  bodies  of  the  victims  by  selling  them  for  dissection,  led  to 
the  passing  of  what  is  known  as 

The  Anatomy  Act, 

In  1832,  by  which  the  unclaimed  bodies  of  persons  dying  in  hospitals, 
workhouses,  and  other  public  institutions  may  be  utilized  for  anatomical 
purposes.  By  this  act,  an  Inspector  of  Anatomy  is  appointed,  under  the 
control  of  the  Secretary  of  State,  and  in  the  hands  of  this  inspector  are 
placed  the  charge  of  giving  licenses  and  of  providing  for  the  decent  inter- 
ment of  the  remains.  For  an  account  of  the  horrible  events  which  led  to 
the  passing  of  this  act,  see  Taylor,  vol.  ii,  p.  94-97  ;  Beck,  p.  585,  and 
elsewhere;  Guy,  loc.  cif.,  p.  283,  and  most  encyclopaedias,  Art.  Barking; 
also  the  medical  and  general  journals  of  1826-1832. 

We  have  given  several  illustrative  cases  of  these  under  Infanticide,  p. 
710  to  716,  and  shall,  therefore,  not  take  up  more  space  by  quoting  others, 
but  simply  refer  to  one  or  two  cases  of  some  special  interest. 

In  reference  to  the  case  of  Campbell,  for  whose  murder  by  suffocation 
Burke  was  condemned  and  executed  in  1828-9,  Dr.  Christison  remarked 
"that  the  lungs  were  remarkably  free  from  infiltration,  and  although  the 
blood  in  the  heart  and  great  vessels,  as  well  as  throughout  the  body, 
was  fluid  and  black,  yet  the  conviction  in  the  public  mind  that  a  well- 
informed  medical  man  should  always  be  able  to  detect  death  by  suffoca- 
tion simply  by  an  inspection  of  the  body  and  without  a  knowledge  of  col- 
lateral circumstances  is  erroneous,  and  may  have  the  pernicious  tendency 
of  throwing  inspectors  off  their  guard  by  leading  them  to  expect  strongly 
marked  appearances  in  every  case  of  death  by  suffocation.  That  such 
appearances  are  very  far  from  being  always  present  ought  to  be  dis- 
tinctly understood  by  every  medical  man  who  is  required  to  inspect  a  body 
and  give  an  opinion  of  the  cause  of  death."  ("  Ed.  Med.  and  Surg.  Jour- 
nal," vol.  xxxi,  p.  239.) 

In  the  case  of  Carlo  Ferrari,  suffocated  by  Bishop  and  Williams,  the 
lungs  were  not  congested,  and  the  heart  was  small,  contracted,  and  empty. 
See  also  the  case  of  Reg.  v.  Norman,  C.  C.  C,  July,  1871,  quoted  by  Taylor, 
loc.  cit.,  p.  94,  in  which  a  girl  aged  fifteen  was  tried  for  murdering  four 
children  by  suffocation.  One  boy,  a  lad  of  ten,  was  heard  to  cry  out,  and 
this  caused  her  crime  to  be  discovered ;  she  had  just  killed  one  child  aged 
fifteen  months. 

Death  by  Poisonous  Gases. 

Suicide  by  burning  charcoal  (generating  a  mixture  of  carbon  monoxide 
and  carbon  dioxide,  CO  and  C02,  according  to  the  amount  of  air)  is  a 
favorite    method    of   self-destruction    in    France.      Death    by    gases    is 
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usually  accidental  in  England,  either  from  faulty  stoves,'  the  escape  of 
sewer-gases  from  chemical  works,  discharging  acids  into  sewers,  or  from 
the  escape  of  coal-gas.  Most  of  the  poisonous  gases  have  already  been 
described.  See  Chlorine,  p.  98,  etc.,  and  the  chapter  on  Gaseous  Poisons 
(Chap.  XVII,  pp.  478  to  496).  Only  a  few  of  these  are  known  to  produce 
definite  chemical  compounds  with  the  coloring-matter  of  the  blood.  See 
on  this  point,  "  Die  Blut-Krystalle,"  von  W.  Preyer,  Jena,  1871,  and 
numerous  papers  by  Hoppe-Seyler,  Sorby,  and  others,  in  German  and 
English  medical  journals  from  1840  up  to  the  present  time.  Preyer  gives 
a  good  Bibliography  up  to  date  (1871). 

It  may  be  said  in  general  terms  that  whenever  we  suspect  death  to 
have  occurred  from  poisonous  gases,  the  majority  of  which  act  rather  by 
excluding  oxygen,  than  by  direct  toxic  effect,  our  principles  of  treatment 
must  be: 

1st.  To  promote  respiration  and  the  oxidatiou  of  the  blood  by  a  free 
supply  of  air,  and  by  artificial  respiration. 

2d.  To  keep  the  heart  going,  and  to  relieve  venous  congestion,  as  in 
cases  of  apnoea. 

3d.  Not  only  to  obviate  the  immediate  tendency  to  death,  but  to  watch 
and  combat  the  after  effects,  which  may  develop  themselves;  and  especially 
to  guard  against  either  death  from  shock  or  from  excessive  reaction,  so  far 
as  lies  in  our  power. 

Death  from  Ancesthetics. 

Chloroform,  ether,  nitrite  of  amyl,  bichloride  of  methylene,  and  other 
anaesthetics,  have  been  described,  with  their  effects,  in  Chapter  XV,  pp. 
434  to  465.  We  only  mention  them  again  to  remind  you  that  there  is 
more  and  more  reason  to  believe  that  the  action  of  the  vast  majority  of 
them,  including  nitrogen  monoxide  or  laughing  gas,  used  by  dentists,  is 
rather  due  to  the  privation  of  atmospheric  air,  than  to  any  peculiar  or 
toxic  effects  of  their  own.  It  is  true  that  chloroform  and  ether,  and  some 
others  of  these  bodies,  may  form  fresh  compounds  with  the  blood-coloring, 
and  may  be  partly  decomposed  in  the  lungs,  and  perhaps  even  partly 
digested  in  the  alimentary  canal ;  and  new  and  poisonous  compounds,  such 
as  formic  acid,  are  doubtless  formed  in  some  cases  (chloroform,  hydrate  of 
chloral,  croton-chloral,  etc.).  Some  of  them  are  supposed  to  act  by  para- 
lyzing the  heart.  Chloroform  is  considered  by  many  as  far  more  dangerous 
than  ether,  for  this  reason.  One  remark,  however,  applies  to  the  whole 
group  of  anaesthetics.  That  is,  that  no  anaesthetic  has  yet  been  discovered 
which  has  not  given  rise  to  fatal  cases  as  soon  as  ever  its  use  became 
general ;  although  some,  like  ether,  are  safer  for  long  operations ;  and 
others,  like  nitrous  oxide  (N20),  or  laughing  gas,  have  given  rise  to  very 
few  casualties,  because  only  used  for  brief  operations  (as  extraction  of 
teeth).  All  of  them  should  be  administered  with  great  caution,  and 
whenever  possible,  the  chloroformist,  etherizer,  or  administrator  of  the 
anaesthetic,  should  have  nothing  else  to  do.  Assistants  should  be  at  hand 
to  help  in  artificial  respiration,  etc.  The  moment  danger  is  observed, 
doors  and  windows  must  be  thrown  open,  the  anaesthetic  removed,  the 
tongue  and  lower  jaw  drawn  forward,  and  artificial  respiration,  and  other 
means  for  restoring  suspended  animation  (see  pp.  820  and  833)  at  once 
resorted  to.  Dr.  Brown,  of  Haverfordwest,  and  Nelaton  both  urge  (in 
cases  of  chloroform  and  ether  poisoning)  that  the  head  should  be  held 
downwards  for  a  little  while,  to  restore  the  cerebral  circulation.  Acupunc- 
ture to  the  heart,  galvanism  to  the  heart  and  to  the  phrenics,  cold  affusion 
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and  other  adjuncts  to  artificial  respiration,  and  the  injection  of  stimulants 
into  the  rectum,  with  saline  injection  into  veins,  or  transfusion  of  blood 
in  cases  where  much  blood  has  been  lost,  have  all  their  advocates  and 
their  advantages.  (See  the  last  volume  of  Ziemssen's  "Cyclopaedia  of 
Medicine,"  on  Poisons,  etc.) 

The  Effects  of  Impure  Air,  Ochlectic  Poison — The  Spread  of  Contagious 
and  Infections  Diseases. 

Some  of  the  effects  of  impure  air  have  been  considered  under  the  head- 
ing of  Poisonous  Gases.  See  especially,  pp.  480  to  496.  At  page  482  the 
requirements  of  the  Poor  Law  Board  are  stated  as  to  cubic  space.  In  hos- 
pitals for  contagious  diseases  nothing  less  than  2000  cubic  feet  of  space  for 
each  patient  can  be  considered  sufficient.  800  cubic  feet  per  child  is  de- 
manded by  the  Educational  Department  for  Schools.  This  subject  is 
rather  a  branch  of  what  is  called  Hygiene  or  Preventive  Medicine,  than 
of  Forensic  Medicine,  properly  so  called.  Yet  the  rue  and  other  herbs 
still  laid  before  the  judges  at  assizes  testify  to  the  necessity  of  preventing 
overcrowding  in  jails  and  elsewhere,  since  the  neglect  of  this  precaution 
caused  typhus  fever  to  be  so  prevalent  in  old  times  that  there  was  scarcely 
ever  an  assize  but  the  fever  had  its  victims  amongst  the  members  of  the 
legal  profession,  and  the  herbs  were  thus  placed  with  the  hope  of  warding 
off  contagion.  The  gases  enumerated  (carbonic  oxide  and  dioxide,  hydro- 
gen sulphide,  sulphurous  acid,  etc.)  are  by  no  means  the  only  gases  found 
in  the  air  of  crowded  rooms.  There  are  subtle  animal  poisons,  some  of 
which  are  only  recognizable  by  their  effects;  probably  compound  ammo- 
nias and  cyanogen  compounds  which  tend  to  generate  and  spread  diseases. 
The  term  Ochlectic  (from  oy/.iw  to  disturb  by  a  mob  or  crowd,  or  from 
oyh><;  a  crowd  itself)  has  been  invented  as  a  general  term  for  these. 

The  massing  of  numbers  of  people  together  also  tends  to  the  spread  of 
other  zymotic  diseases,  such  as  scarlet  fever,  whooping-cough,  measles, 
small-pox,  etc.  Recent  legislation  has  made  the  transport  of  sufferers  from 
known  contagious  or  infectious  diseases  in  ordinary  carriages,  and  the 
letting  of  lodgings  recently  occupied  by  such,  unless  thoroughly  disinfected, 
misdemeanors  punishable  by  fines,  the  withdrawal  of  licenses,  etc. 

All  these  subjects  are  treated  of  in  manuals  of  Hygiene.  You  may, 
however,  be  asked  two  questions  on  these  points : 

1st.  Hoiv  is  the  contagion  or  infection  propagated  t 
2d.  How  long  does  the  contagion  or  infection  last  t 

In  answer  to  the  former  you  must  reply  that  for  most  of  the  so-called 
zymotic  diseases  there  are  several  ways  in  which  the  disease  is  spread  from 
person  to  person,  as  for  example  : 

(1)  By  direct  personal  contact  with  the  living  or  dead  body  of  one 

already  diseased,  as  in  the  case  of  children  or  adults  sleeping 
together,  or  nurses  handling  the  sick,  or  (in  some  cases)  by 
medical  men  using  the  manipulations  necessary  for  treatment 
or  diagnosis. 

(2)  By  contact  with  the  excreta  of  the  sick,  including 

(«)  Particles  of  the  epidermis  or  cuticle  (scarlatina,  measles,  ery- 
sipelas, etc.). 

(/5)   Particles  of   moist  or  dry    pus,  "  matter,"  or  "  scabs"    and 
"crusts." 
(Porrigo,  variola,  vaccinia,  etc.) 

(f)  Portions  of  coughed-up  or  expectorated  matter. 
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(The   sputa  of  diphtheria,  croup,  phthisis,  (?)  whooping-cough 
and  glanders.) 
(8)  The  nasal  secretion  (glanders,  etc.). 
(e)  Portions  of  vomited  matters. 

(Yellow  fever  and  the  plague  (a  severe  form  of  typhus,  with 
buboes).) 
(C)  Contact  with  the  fseces  and  urine. 

(Cholera  was  spread  by  the  dejections  when  a  few  hours  old  ; 
when  quite  fresh,  and  again  after  a  few  hours,  the  fecal  mat- 
ters failed   to  propagate  the  disease — Pettenkofer,  Burdon- 
Sanderson,  etc.     Typhoid  or  enteric  fever  probably  spreads 
in  this  way.) 
(ij)  Contact  with  other  fluids  and  secretions  ;  blood,  saliva,  and  milk, 
perspiration,   leucorrhceal    and    vaginal   discharges    (syphilis, 
gonorrhoea,  some  forms  of  stomatitis,  measles,  puerperal  peri- 
tonitis, etc.). 

(3)  By  soiled  clothes,  bedding,  and  books  used  by  the  sick. 

(4)  By  the  presence  in  the  air  of  sick-rooms,  of  sick-houses,  and  even 

of  infected  towns,  of  fomites  or  other  media  of  contagion — 
gaseous,  liquid,  or  solid — experiments  on  vaccine  lymph  incline 
modern  medical  men  to  believe  that  the  contagion  generally 
exists  in  the  form  of  solid  particles,  which  can  be  separated  by 
filtration. 

(5)  By  food  and  beverages,  as  by  water  previously  contaminated  in 

any  of  the  ways  mentioned  above. 

Your  reply  to  the  second  question  must  be  cautiously  worded.  Unless 
clothing  has  been  subjected  to  a  dry  heat  of  from  212°  to  300°  Fahrenheit 
(100°  to  149°  C.)  or  more ;  or  thoroughly  washed  with  disinfectants  and 
then  dried,  or  exposed  to  chlorine  or  sulphurous  acid  gas  ;  and  unless  rooms 
have  been  treated  by  the  same  gaseous  disinfectants,  or  thoroughly  cleansed 
with  hot  water  and  soap,  and  exposed  for  some  days  to  free  currents  of  air, 
infection  will  linger  lovingly  in  some  fold  of  the  clothing,  or  in  the  dust 
of  the  apartments. 

As  regards  patients  you  must  be  still  more  cautious.  The  stools  of  pa- 
tients convalescing  from  enteric  fever  appear  to  be  capable  (if  not  disin- 
fected) of  spreading  the  disease  for  two  or  three  mouths.  A  scarlet  fever 
or  measles  patient  will  spread  the  disease  at  least  until  his  or  her  skin  has 
completely  ceased  desquamating.  A  variolous  patient,  at  least  until  every 
particle  of  scab  has  been  removed  from  his  skin. 

Peroxide  of  hydrogen  or  ozonic  ether  is  said  by  Dr.  Day  of  Geelong 
to  check  this  tendency  of  scarlet  fever  and  small-pox  to  spread  from  per- 
son to  person.  He  uses  it  in  the  form  of  an  ointment  (rubbed  up  with 
lard). 

Itch  is  spread  by  the  insects  (acari)  or  their  ova  being  transferred  from 
one  person  or  article  of  clothing  or  furniture  to  another. 

Ringworm  and  allied  diseases  by  the  fungi  sporules  in  hair,  hairbrushes 
and  combs,  or  on  articles  of  clothing,  and  by  contact  of  head  with  head, 
etc.,  or  by  the  contact  of  caps,  bonnets,  pillows,  and  the  like  already  con- 
taminated. 

Syphilis  is  spread  by  sexual  intercourse,  by  syphilitic  discharges,  by 
drinking  vessels,  and  pipes  (used  in  smoking  or  glassblowing),  wetnursing,. 
and  more  rarely  in  other  ways  (see  pages  633-4,  under  Malapraxis)- 

Gonorrhma,  in  similar  ways  to  syphilis. 
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Intestinal  worms  are  propagated — (1)  By  the  use  of  tank,  well,  or  river 
water  which  has  (by  the  admixture  of  fecal  matter  or  sewage)  been  made 
to  contain  the  ova  of  these  parasites.  One  joint  of  a  tapeworm  has  been 
said  to  contain  more  than  70,000  eggs. 

(2)  By  the  use  of  raw  or  imperfectly  cooked  meat  containing  the  ova, 
or  immature  forms  of  the  parasite  (measly  pork,  sausages,  etc.). 

(3)  Possibly  by  the  use  of  waterclosets  and  privies  being  common  to 
those  suffering  from  worms  and  to  healthy  persons. 

(4)  Raw  vegetables  (salads,  watercress,  etc.)  grown  on  sewage  farms,  or 
contaminated  by  animals,  and  imperfectly  washed,  are  supposed  to  spread 
these  parasites,  and  very  probably  do.  The  popular  notion  of  unripe  fruit 
{per  se)  spreading  them,  is,  however,  untenable. 

Of  the  Impurities  met  with  in  Water,  and  their  Consequences. 

This  subject  again  relates  rather  to  Hygiene  than  to  Forensic  Medicine, 
but  may  be,  and  often  is,  the  subject  of  legal  proceedings,  as  in  the  case  of 
paper-mills,  dyeiug  and  bleaching  establishments,  chemical  works,  etc. 

You  are  already  aware  that  except  in  the  case  of  water  prepared  by 
synthesis  from  chemically  pure  materials,  such  a  thing  as  absolutely  pure 
water  is  quite  unknown.  Even  distilled  water  and  fresh  rain-water  con- 
tain some  ammonia,  carbonic  acid,  and  other  matters  which  detract  from 
their  purity,  whilst  the  best  river,  well,  pond,  tank,  and  other  waters,  con- 
tain a  large  number  of  chemical  compounds,  chiefly  salts. 

For  practical  medico-legal  purposes,  however,  we  may  divide  the  im- 
portant impurities  of  water  into  two  or  three  categories,  as  for  instance  : 

I.  Impurities  which  detract  from  the  use  of  water  for  washing. 

On  this  subject  we  must  refer  you  to  special  technical  works.*  You 
should,  however,  know  that  very  Jiard  water,  particularly  if  the  hardness  be 
permanent,  f  is  wasteful  (as  regards  soap). 

II.  Impurities  which  make  water  disagreeable  rather  than  dangerous 
when  used  for  drinking  or  domestic  purposes. 

Under  this  heading  chalybeate,  sulphurous,  and  most  medicated  or  min- 
eral waters  would  naturally  be  included. 

III.  Impurities  which  make  water  dangerous  or  undesirable  to  be  used 
for  drinking  or  domestic  purposes.     Of  these  we  have — 

(1)  Certain  mineral  impurities,  such  as  a  large  proportion  of  chlorides, 

nitrites,  nitrates,  etc.,  which,  though  themselves  not  specially 
harmful,  may  indicate  contamination  with  sewage  or  decaying 
animal  and  vegetable  matters. 

(2)  Poisonous    mineral    constituents ;    lead,  arsenic,  antimony,  and 

barium  compounds  are  the  most  probable  of  these  ;  derived  from 
manufactures,  or  from  the  constitution  of  the  soil  through  which 
the  water  percolates. 

(3)  Decomposing  animal  and  vegetable  matter  usually  indicated  by 

the  smell,  color,  and  taste,  or  by  permanganate  of  potash  and 
other  reagents. 

*  Sheridan  Muspratt's  "Chemistry,"  Sutton's  "Volumetric  Analysis,"  Ure's 
and  Watt's  Chemical  and  other  Dictionaries,  Em^-clopsedias,  etc. 

f  A  hard  water  is  one  containing  much  mineral  matter  (chiefly  lime  salta),  which 
curdles,  and  wastes  the  soap  used  in  washing  with  or  testing  it.  Dr.  Clark  (of  Ab- 
erdeen) devised  a  soap-test,  the  degrees  of  hardness  being  measured  by  the  quan- 
tity required  to  make  a  permanent  lather  Temporary  hardness  is  that  due  chiefly 
to  bicarbonate  of  calcium  in  solution,  and  is  removed  by  boiling;  permanent  hard- 
ness is  due  chiefly  to  calcic  sulphate,  etc.,  and  is  not  removed  by  boiling. 
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(4)  Deleterious  gases,  vapors,  and  solid  particles,  derived  from  sew- 
age, graveyards,  etc. 

Infusoria,  fungi,  hydrogen  sulphide,  and  other  gaseous  compounds  of 
sulphur,  phosphorus,  carbon,  and  hydrogen  come  under  this  heading. 
The  principal  consequences  of  drinking  impure  water  are: 

(1)  Acute  and  chronic  poisoning  in  the  case  of  water  containing  lead, 
arsenic,  barium,  etc. 

(2)  It  is  said  that  diarrhoea,  cholera,  dysentery,  typhoid  fever,  septic 
poisoning,  premature  calcification  of  arteries,  and  of  the  cartilages  and 
muscles  (as  of  the  heart),  and  probably  many  obscure  diseases,  possibly 
diphtheria  and  other  diseases  of  the  alimentary  canal — gravel,  sand,  and 
other  renal  diseases — originate  in  this  way.  It  must  be  confessed,  however, 
that  much  of  the  so-called  evidence  is  hypothetical. 


CHAPTER  XXIX. 

Death  and  other  Injuries  due  to  Lightning — Effects  of  great  Cold — Frostbites-^ 
The  effects  of  extreme  Heat — Coup  de  Suleii—Bams  and  Scalds — Spontaneous 
Combustion — Starvation,  acute  and  chronic.  , 

The  number  of  deaths  by  lightning  varies  greatly  in  different  years. 
Nor  is  this  remarkable  when  we  consider  that  there  are  more  electric 
storms  in  some  years  than  in  others,  and  that  a  variety  of  events  must 
coincide  in  order  that  death  may  result  from  this  means.  The  human 
body  is  generally  considered  to  be  a  bad  conductor  of  electricity  As  re- 
gards living  muscles,  which  constitute  a  large  part  of  the  human  body, 
Ranke  considers  that  their  conducting  power  is  3,000,000  times  weaker 
than  that  of  mercury,  and  15,000,000  times  below  that  of  copper  (Brown- 
Sequard  in  "  Proc.  Roy.  Soc,"  No.  44).  If  we  judged  only  from  such 
statements,  we  should  imagine  that  human  beings  would  seldom  perish 
from  lightning.  Yet  no  year  elapses  without  its  quota  of  deaths  ;  and  it 
would  appear  that  about  twenty  persons  are  thus  annually  killed  in  Eng- 
land and  Wales  alone.  As  might  be  supposed,  most  of  these  deaths  occur 
out  of  doors.  "It  is  not  known,"  says  Fownes,  in  his  "Chemistry,"  "to 
what  cause  the  disturbance  of  the  electrical  equilibrium  of  the  atmosphere 
is  due.  Experiment  has  shown  that  the  higher  regions  of  the  air  are  usually 
in  a,  positive  state,  the  intensity  of  which  reaches  a  maximum  at  a  partic- 
ular period  of  the  day.  In  cloudy  and  stormy  weather  the  distribution  of 
the  atmospheric  electricity  becomes  much  deranged,  clouds  near  the  surface 
of  the  earth  often  appearing  in  a  negative  state.  The  circumstances  of  a 
thunderstorm  exactly  resemble  those  of  the  charge  and  discharge  of  a 
coated  plate  or  jar ;  the  cloud  and  the  earth  represent  the  two  coatings, 
and  the  intervening  air  the  bad  conducting  body,  or  dielectric'  The  polari- 
ties of  the  opposed  surface,  and  of  the  insulating  medium  between  them, 
become  raised  by  mutual  induction,  until  violent  disruptive  discharge  takes 
place,  through  the  air  itself,  or  through  any  other  bodies  which  may  hap- 
pen to  be  in  the  interval "  (as,  for  example,  a  human  body).  "  When  these 
are  capable  of  conducting  freely,  the  discharge  is  silent  and  harmless  ;  but 
in  other  cases  it  often  proves  highly  destructive.     These  dangerous  effects 
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are  now  in  a  great  measure  obviated  by  the  use  of  lightning  rods  attached 
to  buildings,  the  erection  of  which,  however,  demands  a  number  of  pre- 
cautions, not  always  understood  or  attended  to.  The  masts  of  ships  may 
be  guarded  in  like  manner  by  metal  conductors.  Sir  W.  Snow  Harris  has 
devised  a  most  ingenious  plan  for  the  purpose,  which  is  now  adopted  with 
complete  success  in  the  Royal  Navy."  (Loc.  cit.,  pp.  95-6.)  Thunder  is 
a  sound  due  to  the  sudden  disturbance  of  the  air  produced  by  a  lightning 
discharge;  the  long  rolling  effect  is  perhaps  due  to  echoes  from  the  clouds, 
perhaps  partly  to  theie  being  a  number  of  discharges  at  different  distances 
from  the  observer.  Sound  travels  at  about  1100  feet  per  second,  whilst 
the  passage  of  light  is  almost  instantaneous;*  therefore  the  thunder  is 
heard  some  time  after  the  flash  is  seen.  The  interval  in  seconds  divided  by 
5  or  4.8,  gives  the  distance  to  the  place  of  discharge  approximately  in  miles. 
Lightning  itself  is  the  spark  or  flash  observed  during  a  sudden  discharge 
of  atmospheric  electricity.     It  may  be — 

(1)  A  diffused  reddish-white  or  violet  flash  (sheet-lightning),  seemingly 
spread  over  a  considerable  extent  of  the  sky ;  perhaps  due  to  a  discharge 
inside  the  cloud,  the  light  suffering  reflection  and  diffusion.  The  color  of 
the  lightning  varies  with  the  state  of  the  atmosphere ;  in  elevated  regions, 
where  the  air  is  rare,  the  spark  has  a  violet  tint. 

(2)  A  zigzag  line  of  light  (forked  lightning) ;  the  path  taken  by  the 
electricity  in  a  discharge  between  two  clouds,  or  between  a  cloud  and  the 
earth,  is  distinctly  seen  to  be  made  up  of  straight  lines  and  sudden  bends. 
It  resembles  the  discharge  from  the  prime  conductor  of  an  electric  machine  ; 
it  is  the  path  of  least  resistance,  and  seems  to  start  from  the  positively 
electrified  body  ;  the  light  is  very  white  and  very  brilliant. 

(3)  Heat  lightning,  as  it  is  called.  It  is  unlike  (1)  and  (2)  in  being 
unaccompauied  with  thunder  ("silent"  or  "summer"  lightning),  it  seems 
to  be  the  reflection  from  aqueous  vapor  and  clouds,  of  a  discharge  occur- 
ring beyond  the  horizon,  or  it  may  be  due  to  a  discharge  at  such  a  great 
elevation  in  the  atmosphere  that  the  thunder  cannot  be  heard. 

Sometimes  during  a  thunderstorm  fireballs  are  seen.  No  exact  obser- 
vations of  these  have  yet  been  made ;  they  are  said  to  fall  slowly  (in 
about  ten  seconds)  from  the  clouds  to  the  earth,  often  rebounding  once  or 
twice,  and  exploding  violently.  It  seems  difficult  to  explain  them  on  the 
supposition  that  they  are  of  electrical  origiu.  When  the  light  of  a  lamp 
illuminates  a  rapidly  moving  carriage-wheel,  the  spokes  cannot  be  dis- 
tinguished. This  is  due  to  the  impression  of  an  image  on  the  retina  of 
the  eye,  lasting  for  y'^th  of  a  second.  When  the  wheel  is  illuminated  by 
a  lightning  flash,  it  appears  to  be  motionless,  therefore  there  is  no  percep- 
tible motion  during  the  time  of  the  flash.  Experiments  with  a  revolving 
disk,  with  black  aud  white  sectors,  show  that  a  flash  of  lightning  certainly 
does  not  last  longer  than  yo"o~o"oth  °^  a  secon<^-  Water  is  a  good  con- 
ductor, dry  air  a  bad  conductor  of  electricity.  Clouds  consist  of  particles 
of  water  :  these  particles  seem  to  owe  their  electricity  partly  to  evapora- 
tion and  the  friction  produced  by  winds,  and  partly  to  other  causes ;  their 
electricity  is  generally  positive.  The  internal  particles  discharge  into  one 
another  when  they  get  condensed  enough  until  the  electricity  reaches  the 
outer  part  of  the  cloud.  The  spectrum  of  lightning  shows  the  presence  of 
incandescent  nitrogen,  oxygen,  hydrogen,  and  sodium.     It  may  be  one  or 

*  The  velocity  of  light  is  reckoned  at  about  185,000  miles  per  second.  Wheat- 
stone  found  the  velocity  of  electricity  through  cupper  wire  to  be  about  288,000 
miles  per  second,  whilst  in  the  Atlantic  cable  of  18t>5  it  was  found  to  be  only  8000 
miles  per  second.     ("  Popular  Encyclopedia.") 
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other  of  two  species,  according  to  the  intensity  of  the  discharge.  If  an 
uuelectrified  cloud  comes  near  an  electrified  one,  and  if  the  first  now  lets 
rain  fall,  the  rain  may  carry  off"  electricity,  and  leave  the  cloud  electrified. 
When  the  clouds  get  closer,  or  when  one  of  them  approaches  the  ground, 
a  discharge  takes  place.  Certain  electroscopic  experiments  seem  to  show 
that  previous  to  a  discharge  between  two  clouds,  internal  discharges  are 
taking  place  in  both.  Lightning,  in  passing  through  air  and  non-conduc- 
tors, metallic  rods,  etc.,  exhibits  all  the  phenomena  of  the  passage  of  a 
very  great  quantity  of  electricity.  It  kills  animals,  splits  trees  and  stones, 
and  melts  thiu  iron  wires,  buttons,  etc.  Prominent  objects,  buildings, 
trees,  etc.,  afford  a  passage  for  the  electricity;  and  if  they  are  bad  con- 
ductors, they  may  be  destroyed  ;  hence  the  use  of  lightning  rods  as  men- 
tioned above.  Sometimes  on  entering  the  earth,  the  lightning  melts  the 
silicious  substances  in  its  way,  producing  the  tubes  called  fulgurites.  It 
possesses  the  power  of  magnetizing  iron  and  steel  bars,  and  sometimes  in- 
verts the  poles  of  magnetic  needles.  (Hence  watches  are  sometimes 
stopped  at  a  given  moment,  telegraph  signals  interfered  with,  etc.)  After 
a  lightning  discharge  the  peculiar  odor  of  ozone  may  be  observed.  Objects 
at  a  distance  from  the  place  of  discharge  may  have  previously  been 
charged  with  electricity  by  the  induction  of  the  clouds ;  the  distant  dis- 
charge suddenly  sets  free  this  electricity,  so  that  it  passes  through  the 
objects  to  the  ground,  producing  what  has  been  called  the  return  shock. 
Men  and  animals  have  often  been  killed  in  this  way.  If  sparks  are  drawn 
from  an  electric  machine  when  a  frog  is  near,  the  frog  experiences  shocks 
of  this  kind.  (This  account  is  almost  verbatim  from  the  "  Popular 
Encyclopaedia.")  If  lightning  conductors  are  "meant  to  protect  a  building, 
they  must  be  sufficiently  thick  and  massive,  and  must  be  as  perfectly 
connected  with  the  earth  as  possible.  It  is  a  good  plan  to  connect  the 
lightning  rod  with  the  large  water-pipes  of  the  building,  or  carry  it  down 
deep  into  a  well ;  and  all  outlying  metal  on  the  roof  of  a  building  should 
be  connected  with  the  conductors  by  strong  wires,  or  wire  rope,  otherwise 
the  wetted  stones  or  bricks  become  tolerably  good  conductors  of  electricity, 
and  will  probably  lead  to  the  destruction  of  the  building.  (St.  John's 
Church,  Torquay,  Chichester  Cathedral,  and  St.  Mary  Overy,  South wark, 
are  recent  examples  of  damage  to  buildings.)     "The  conducting  powers 

of  different  substances  vary  greatly "     These  bodies  have  been 

distinguished  into  groups  as  follows: 


Conductors. 

Semi-conductors. 

Non-conductors. 

Metals. 

Alcohol. 

Dry  metallic  oxides. 

Graphite. 

Ether. 

Fatty  oils. 

Solutions  of  salts  and  acids. 

Dry  wood. 

Ice  at  25°  (Cent.). 

Ptue  water. 

Stone. 

Phosphorus. 

Blood. 

Paper  (moist). 

Dry  paper,  etc. 

Ice  at  0°  (Cent.). 

Wool. 

Silk. 

Gems,  gla--s,  wax. 

Sulphur,  resin,  amher. 

Guttii-percha  aud  caoutchouc. 

Shellac. 

Ebonite. 

Paraffin. 

Water  vapor  (i.  e.,  dry  steam). 

Gases. 

This  list  is  arranged  for  frictional  electricity,  and  holds  good  for  light- 
ning ;  but  as  regards  the  galvanic  current,  we  find  that  all  conductors 
offer  some  resistance  to  the  passage  of  the  current,  and  that  no  body  is 
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altogether  destitute  of  the  power  of  conducting  electricity.     It  is  a  question 
of  degree. 

Many  mistakes  have  been  made  as  to  death  by  lightning.  Thus  even 
John  Hunter  appears  to  have  been  deceived  by  the  transient  and  early 
post-mortem  rigidity  in  some  of  these  cases.  Hence  he  asserted  that 
cadaveric  rigidity  was  absent  in  death  from  lightning.*  We  now  know 
(and  on  this  point  the  authors  have  personal  experience)  that  rigidity 
does  occur,  and  that  the  blood  does  coagulate,  though  the  latter  phenom- 
enon is  often  slowly  developed.  Considerable  light  has  been  thrown  on 
the  phenomena  of  death  by  lightning,  by  the  experiments  of  Dr.  B.  Ward 
Richardson  (see  "Medical  Times  and  Gazette,"  May  11,  1870)  and  Dr. 
Sedgwick,  with  the  large  induction  coil  at  the  Polytechnic  Institution. 
The  battery  consisted  of  forty-eight  Bunseu's  cells,  and  was  connected 
with  an  induction  coil  of  enormous  size,  weighing  15  cwt.  Its  primary 
coil  was  3770  yards  long,  the  secondary  wire  was  150  miles  in  length, 
with  a  central  core  or  case  of  soft  iron  wire  five  feet  long,  four  inches  in 
diameter,  and  125  pounds  in  weight.  With  this  three  kinds  of  sparks 
were  obtained  : 

1st.  When  the  secondary  wire  was  simply  charged  from  the  primary 
wire  and  discharged,  a  spark  of  twenty-nine  inches  long,  and  of  some  thick- 
ness was  obtained.  It  had  two  flames — a  line  of  thin,  blue,  tense  flame, 
surrounded  by  a  thick  burning  flame;  the  latter  could  be  blown  aside  by 
bellows. 

2d.  When  the  break  or  vibrator  was  used,  they  obtained  a  spark  ten  to 
fifteen  inches  long,  blue,  intense,  forked,  and  almost  continuous. 

3d.  When  a  Leyden  battery  (of  forty  square  feet)  was  charged  from 
this  cell  by  three  discharges,  a  most  dangerous  aud  fatal  kind  of  artificial 
lightning  was  obtained.  As  regards  the  effects  of  the  different  sparks, 
Dr.  Richardson  showed  that  the  first  kind  seldom  injures  much,  it  only 
singed  the  feathers  or  fur  of  pigeons  and  rabbits,  and  produced  anaesthesia 
alter  several  discharges.  Thus  a  frog  took  twenty-five,  a  pigeon  fifteen, 
and  a  rabbit  thirty  discharges,  without  being  killed.  It  may  even  be  sent 
right  through  the  body.  The  second  kind  of  spark  is  also  pretty  harmless 
if  made  on  the  outside  of  the  body,  but  the  contraction  of  muscles  induced 
is  more  or  less  permanent.  If  passed  through  the  interior  of  the  body, 
the  effects  are  more  powerful,  but  death  is  seldom  produced.  When  the 
third  kind,  from  the  charged  Leyden  jars,  is  used,  one  or  two  discharges 
are  found  to  be  fatal  if  the  current  pass  through  the  body,  aud  is  not 
stopped  by  feathers,  etc.  He  notes  that  Franklin  wrote  thus  in  1748: 
"A  thin  glass  bubble,  about  one  inch  in  diameter,  weighing  only  six 
grains,  half  full  of  water,  partly  gilt  on  the  outside,  and  furnished  with  a 
wire  hook,  gives,  when  electrified,  as  great  a  shock  as  a  man  can  well 
bear."  But  even  this  kind  has  two  effects,  oue  non  fatal,  on  voluntary 
motion  and  common  sensation  ;  the  other  fatal  (to  respiration  and  circula- 

*  Hunter,  like  many  other  self-taught  men  of  genius,  was  too  apt  to  judije  from 
personal  experience  only.  Yet  it  is  recorded  before  his  time,  in  a  letter  of  Pope 
to  Lady  Mary  Wortley  Montagu,  that  in  July,  1718,  two  affianced  lovers,  John 
Hewett  and  Sarah  Drew,  were  struck  dead  by  lightning.  The  bystanders,  he  says, 
"  first  saw  a  little  smoke,  and  after,  this  faithful  pair,  John  with  one  arm  about 
his  Sarah's  neck,  and  the  other  held  over  her  face,  as  if  to  screen  her  from  the 
lightning.  They  were  struck  dead,  and  already  grown  stiff  and  cold  in  this  tender 
posture.  There  was  no  mark  or  discoloring  on  their  bodies,  only  that  Sarah's 
eyebrow  was  a  little  singed,  and  a  small  spot  between  her  breasts.  John  was  a 
well-set  man  about  five-arid-twenty,  Sarah  a  brown  woman  of  eighteen."  (Lady 
Montagu's  "  Letters,"  vol.  ii,  No.  57.) 


DEATH    BY    LIGHTNING.  863 

tion  of  living  animals).  Dr.  Richardson  concludes,  as  to  lightning:  1st. 
That  the  kind  of  coverings  with  which  the  body  is  furnished  makes  a 
great  difference.  Fur  and  feathers  are  protective.  Lightning  kills  by  an 
intense  shock  like  that  of  the  Leyden  jars.  There  are  two  kinds  of  shock, 
one  produces  temporary  contraction  of  muscles,  and  insensibility  (anaes- 
thesia, and  a  sort  of  coma),  and  recovery  is  possible.  The  other  kind  kills 
outright.  Lightning  may  or  may  not  disfigure,  or  burn  the  clothes.  John 
Hunter  was  wrong  as  to  post-mortem  rigidity  being  absent  in  death  by 
lightning.  But  lightning  does  make  the  blood  coagulate  slowly  in  the 
body.  There  is  a  fourth  kind  from  Leyden  jars  connected  with  positive 
and  negative  wires,  which  always  kills,  but  does  not  mark  the  body;  it 
kills  in  the  same  attitude  as  in  life  !  (See  the  note  to  last  page.)  Animals 
not  killed  have  lassitude,  muscular  wasting,  great  susceptibility  to  external 
motions,  irregularity  of  movements  (ataxia),  and  slow  convalescence.  He 
states  that  the 

Signs  of  Death  from  Lightning  Shock 
are — 

(1)  Absence  of  all  indications  of  movements  of  the  heart. 

(2)  Absence  of  reflex  action. 

(3)  Decrease  of  the  temperature  of  internal  cavities  (chest,  abdomen, 
etc.)  to  the  temperature  of  water  left  exposed  to  the  surrouuding  air. 

(4)  Absence  of  color  in  serai-transparent  structures  (seen  in  hand,  etc., 
by  strong  transmitted  light). 

(5)  Rigidity  of  muscles. 

(6)  Coagulation  of  blood  in  veins. 

(7)  Decomposition. 

The  following  marks  of  injuries  from  lightning  have  been  recorded  : 

A.  Marks  of  burning  of  the  skin. 

B.  Ditto  of  the  hair. 

C.  Impressions  of  metallic  substances  on  the  body  (coins,  ornaments,  seals, 
beads,  crosses,  buttons,  etc.). 

D.  Ecchymoses  or  vivid  blue  spots,  with  exudations  of  blood. 

E.  Arborescent  marks  (treelike  impressions).  We  shall  mention  these 
again. 

F.  Loss  of  hair,  not  immediate  burning,  but  coming  on  afterwards. 

His  experiments  lead  him  to  believe  that  the  blood  is  a  better  conductor 
than  water  or  muscle  or  nerve-matter  (whether  gray  or  white),  so  that  the 
course  of  the  lightning  and  of  electrical  force  through  the  body  of  an 
animal  is  preferentially  by  the  blood. 

Conclusions. 

1.  The  fatality  of  electrical  or  lightning  shocks  is  in  proportion  to  the 
intensity  of  the  shock. 

2.  In  those  who  are  not  killed,  the  reception  of  the  shock  is  not  remem- 
bered (accurately  at  least)  owing  to  its  instantaneousness.  It  is  therefore 
probably  the  most  painless  of  deaths.  (He  advocates  its  use  instead  of  hang- 
ing criminals,  also  to  kill  animals  for  the  table.) 

3.  Those  discharges,  which  by  their  intensity,  kill  most  readily,  leave 
least  marks  of  distortion  or  of  external  injury. 

4.  After  what  appears  to  be  general  death,  the  heart  may  continue  to> 
beat  for  several  minutes. 
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The  conclusions  Dr.  Richardson  draws  as  to  marking  and  signs  of  death 
have  been  given  above. 

Dr.  Richardson  remarks  that  thin  chains,  etc.,  maybe  melted,  and  thus 
mark  more  than  thicker  ones.  The  most  noticeable  sequela?  are  (1)  Reactive 
fever,  or  fever  of  reaction.  (2)  Apoplexy.  (3)  Convulsions  and  epilepsy. 
(4)  Paralysis  and  ansesthesia  or  hyperesthesia.  (5)  Catalepsy.  (6)  Blind- 
ness or  injury  to  sight.  The  pupil  may  be  contracted  on  the  side  of  the 
shock  and  dilated  on  the  other  side. 

It  is  but  rarely  that  this  mode  of  death  or  injury  to  property  comes  be- 
fore our  law  courts.  Dr.  Taylor  mentions  a  case  tried  in  France  in  Octo- 
ber, 1845,  in  which  medical  evidence  respecting  the  character  of  wounds 
caused  by  electricity  was  of  considerable  importance.  In  August  of  that 
year  some  buildings  at  Malauuy,  near  Rouen,  were  destroyed  by  a  thunder- 
storm (said  one  side),  or  by  a  whirlwind  (said  the  other).  As  the  persons 
whose  property  was  destroyed  were  insured  against  lightning,  they  sought 
to  recover  damages  accordingly.  The  evidence  as  regards  electricity  con- 
sisted (1)  in  the  alleged  carbonized  appearance  of  the  leaves  of  some  of 
the  trees  and  shrubs  growing  near  ;  and  (2)  in  the  characters  of  the  wounds 
on  the  bodies  of  several  persons  who  were  injured  at  the  time.  M.  Lesauvage 
deposed  to  the  occurrence  of  dark  stains  scattered  over  the  bodies,  and 
that  the  survivors  suffered  from  torpor,  pains  in  the  limbs,  and  partial 
paralysis  of  motion.  He  also  observed  that  those  killed  speedily  putrefied. 
In  one  case  the  muscles  were  torn  across  in  a  ragged  manner,  and  some 
small  arteries  divided.  M.  Fuuel  deposed  that  the  face  and  neck  in  some 
of  the  dead  bodies  were  bloated  and  discolored,  as  if  the  death  had  oc- 
curred from  asphyxia.  M.  Pouillet  described  the  storm,  but  although  he 
did  not  deny  that  there  may  have  been  thunder  and  lightning,  he  thought 
the  trees  aud  buildings  were  simply  overthrown  by  the  wind.  But  as  Dr. 
Taylor  remarks,  it  is  unusual  for  young  and  green  trees  to  present  any 
marks  of  combustion  about  the  leaves  or  trunk  (see  the  "  Comptes  Rendus," 
Sept.  1845).  The  Royal  Court  of  Rouen,  without  deciding  the  exact 
mode  of  the  occurrence,  condemned  the  insurance  company  to  pay  the 
amount  claimed.  (See  "  Law  Times,"  March  14,  1846,  p.  490,  aud  Taylor, 
loc.  cit.,  p.  135.) 

From  the  nature  of  their  avocations,  an  overwhelming  majority  of  the 
deaths  from  lightning  are  in  the  male  sex,  and  happen  out  of  doors.  It 
is  rare  for  persons  to  be  struck  dead  indoors,  but  the  authors  have  known 
one  or  two  railway  signalmen  and  telegraph  clerks  struck  by  lightning  in 
their  offices.  The  following  places  and  things  are  considered  dangerous  during 
thunderstorms :  Trees,  masts,  high  poles,  and  lofty  buildings  unprotected 
•by  conductors,  as  for  example,  a  spire  or  steeple,  water,  stovepipes,  walls, 
bell-wires,  aud  bell-handles,  shutter  bars,  iron  palisades,  crowds  of  people, 
or  droves  of  sheep  or  cattle,  metal  ornaments  worn  on  the  person  ;  um- 
brellas or  walking  sticks,  with  ferrules,  tools  of  iron  or  other  metal,  par- 
ticularly if  pointed.*  On  the  other  hand,  open  places  are  safest,  and  a 
man  is  less  likely  to  be  struck  when  his  clothes  are  well  wet  than  other- 
wise. In  addition  to  the  burns  and  wounds  produced  by  lightning  (the 
latter  lacerated  punctures  like  wounds  from  a  blunt  dagger),  Ambrose 
jPare  and  Pouillet  speak  of  fractures  of  the  skull  and  other  parts.  These 
are,  however,  very  rare. 

Careful  study  of  the  foregoing  remarks  and  of  the  appended  cases  will 
enable  you  to  answer  most  of  the  questions  likely  to  be  asked  as  to  death 

*  The  following  numbers  express  the  conducting  power  of  the  metals  named: 
.Lead,  1  ;  iron,  2.4;  zinc,  4;  copper,  12. 
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or  other  injuries  from  lightning.  Occasionally  the  passage  of  the  electric 
current,  when  the  tense  spark  has  gone  right  through  a  limh,  will  be  found 
to  have  drilled  holes,  just  as  paper  is  perforated  at  the  Polytechnic  by  the 
same  means.  There  may  be  burns,  and  hence  blisters,  when  the  flame  is 
less  fierce.  The  following  cases  and  references,  chiefly  from  Beck  and 
Taylor,  will  fully  illustrate  the  subject. 

Mr.  Boddington  and  his  lady,  both  struck  by  lightning.  The  injuries 
received  by  her  were  actual  wounds,  whilst  his  were  only  burns.  Beck, 
loc.  cit.,  522,  "London  and  Edinburgh  Philosophical  Magazine,"  vol.  i,  p. 
191.  Another  case  with  very  extensive  burns  and  blistered  shin,  "  Edin- 
burgh Medical  and  Surgical  Journal,"  vol.  xii,  p.  493.  One  French  and 
two  German  cases,  in  the  latter,  one  with  livid  streaks,  and  one  with  exten- 
sive burns,  "  Lancet,"  N.  S.,  vol.  vi,  p.  910,  vol.  vii,  pp.  255.  445.  Case  by 
Professor  Stevens  with  extensive  vesication,  "  New  York  Medical  and  Sur- 
gical Register,"  p.  55.  Dr.  Macauley  reports  three  cases,  one  followed  by 
apoplexy,  and  two  by  epilepsy,  "Edin.  Med.-Chir.  Trans.,"  vol.  i,  p.  360. 
Mr.  Godfrey,  "London  Med.  and  Phys.  Journal,"  vol.  xlvii,  p.  369,  tells 
of  a  sailor  struck  dumb  and  blind.  Beck  states  that  deafness  and  paralysis 
are  common  results.  The  pupils  were  dilated  in  cases  recorded  by  Drs. 
Young  and  Stevens,  "American  Journal  of  Medical  Sciences,"  vol.  xiii, 
54.  Beck  refers  to  various  vols,  of  the  "  Philosophical  Transactions"  for 
records  of  cases  (loc.  cit,  footnote  to  p.  522).  In  vol.  xlix  of  these,  p.  61, 
there  is  an  account  of  the  death  of  Professor  Richman  at  St.  Petersburg, 
in  1753,  whilst  experimenting  on  atmospheric  electricity.  On  the  left  side 
of  the  forehead,  where  he  was  struck  by  the  electric  current,  there  was  a 
round  ecchymosed  spot.  There  were  eight  other  patches  of  ecchymosis,  of 
variable  size,  from  the  neck  to  the  hip,  chiefly  on  the  left  side.  Some  were 
like  marks  of  gunpowder  discharged  in  contact  with  the  skin.  The  left  shoe 
was  torn,  open  at  the  buckle,  without  being  singed  or  burned  ;  but  the  skin 
around  was  slightly  ecchymosed.  Internally,  a  quantity  of  blood  was  found 
extravasated  in  the  windpipe,  the  lungs,  and  the  layers  of  the  omentum. 
The  omentum  appeared  as  if  greatly  bruised.  Dr.  Taylor  refers  to  Mur- 
bach's  "  Encyklopadie,"  article  Blitz,  and  Henke's  "Zeitschrift  der  S.  A.," 
1844,  vol.  i,  p.  193,  for  further  accounts  of  this  case.  A  case  by  Lomo- 
nossoff  is  mentioned  by  Dr.  Granville  ("Travels  to  St.  Petersburg,"  vol. 
ii,  p.  112),  in  which  there  was  only  a  red  spot  on  the  forehead,  the  legs  were 
blue,  and  one  shoe  ivas  torn,  but  not  burned.  In  a  non-fatal  case,  the  person 
seen  soon  after  the  lightning  stroke  was  found  laboring  under  the  follow- 
ing symptoms  :  insensibility,  deep,  slow,  interrupted  breathing,  relaxation,  of 
all  the  muscles,  slow  soft  pulse,  dilated  pupils,  the  latter  sensible  to  light  (Dr. 
Taylor,  from  "Medical  Gazette,"  vol.  xiv,  p.  654);  in  other  words  the 
symptoms  of  concussion  of  the  brain.  Slight  shocks  stun.  Noises  in  the 
ears,  paralysis  and  other  neuroses  succeed  severe  strokes  ("  Medical  Times," 
July  15,  1848).  Insanity  is  said  to  have  resulted.  (Conolly's  Report  of 
Hanwell,  1839.)  In  another  case,  three  days  delirium,  and  entire  loss  of 
memory  afterwards.  ("Lancet,"  Aug.  3,  1839.)  A  boy  aged  four  had 
tetanus  after  a  lightning  stroke,  and  died  in  four  hours.  ("Medical  Times 
and  Gazette,"  May  26,  1855).  Frontal  headache,  and  loss  of  sight,  which 
became  total,  occurred  to  an  old  man,  who  felt  as  if  a  vivid  flash  had 
struck  him  in  the  face,  whilst  standing  under  a  tree.  {Ibid.  Julv  24, 
1858.) 

Death  is  usually  immediate ;  if  not,  recovery  is  the  ride.  But  Dr.  Taylor 
gives  instances  of  death  from  the  severe  lacerations  or  burns  indirectly 
producea.  As  in  a  case  in  London,  in  July,  1838.  The  same  author 
mentions  that  three  persons  were  struck  by  lightning.  One  of  them, 
aged  twenty-six,  an  hour  and  a  half  after  the  stroke,  lay  completely  insert- 
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sible,  as  if  apoplectic  ;  his  pulse  was  below  sixty,  full  and  hard,  pupils  dilated 
and  insensible,  respiration  snoring.  Thumbs  and  jaws  firmly  fixed.  Twitch- 
ings  of  arm*  and  hands,  then  severe  spasms,  ivith  the  body  drawn  to  the  left 
side.  He  was  afterwards  bled  and  blistered,  and  cold  to  the  head  and 
sinapisms  to  the  leg?  applied.  Stimulant  enemata  and  opium  were  given. 
He  recovered  consciousness  in  twenty-lour  hours,  and  soon  got  quite  well. 
The  only  ■external  mark  was  a  red  streak  as  broad  as  a  finger,  from  the  left 
temple,  extending  over  the  neck  and  chest,  disappearing  completely  in  a 
few  days.  ("British  and  Foreign  Medical  Review,"  Oct.  1842.)  "These 
red  streaks  or  marks  sometimes  resemble  trees  or  veins.  See  case  bv  Dr. 
Horstmanu  in  Casper's  "  Vierteljahrsschrift,"  April,  1863,  p.  308.  Also 
another  in  the  "  Australian  Medical  Journal,"  September,  1870,  p.  295. 
"  In  this  case  a  youth  was  killed  by  lightning,  and  there  were  contusions 
on  his  left  side,  which  was  extremely  rigid  His  back  hair  was  burnt  off. 
Both  pupils  were  dilated.  His  nose  bled  from  the  left  nostril.  The  surgeon 
who  examined  him  stated  that  he  noted  on  the  skin  of  the  chest  the  perfect 
impression  of  a  young  tree  inverted,  of  a  dark  color,  as  if  tattooed.  It  was 
just  like  the  trees  which  grew  near.  When  struck,  he  had  two  or  three 
layers  of  woollen  cloth  buttoned  over  his  chest — his  cap  was  torn  to  pieces. 
The  browsers  on  the  left  side  were  rent  from  the  hip  to  the  stocking — the  latter 
and  the  boot  were  torn  open.     He  died  from,  injury  to  the  brain." 

Bodies  often  preserve  the  attitude  assumed  just  before  death.  See  note  to 
page  862,  and  also  "  Medical  Tiroes  and  Gazette,"  February  18,  1860,  p. 
167.  There  are  generally  marks  of  the  entrance  and  exit  of  the  electric 
fluid  or  current;  either  a  severe  lacerated  wound,  or  a  contusion,  or  an  exten- 
sive ecchymosis,  or  sometimes  a  hole,  drilled  or  punched  in  appearance,  or 
like  the  stabs  of  a  blunt  dagger  (Taylor).  Meyer  says  ecchymosis  is  most 
common  on  the  back.  Several  cases  are  given  by  Taylor  and  others,  of  no 
external  marks.  (See  "  Medical  Times,"  May  3,  1845,  p.  82,  for  several 
American  cases.)  The  clothes  are  nearly  always  torn,  and  partly  singed, 
smelling  of  fire — sometimes  they  are  rolled  up  and  carried  to  a  distance. 
Metal  buttons,  etc.,  are  often  melted.  Steel  things  become  magnetized.  Dr. 
West  told  Dr.  Taylor  that  he  was  called  to  a  case  in  which  a  lad  aged 
eighteen  was  killed  by  lightning,  and  his  pocket-knife  had  acquired  strong 
magnetic  polarity.  His  boots  {full  of  hobnails)  were  torn  to  pieces,  but  his 
feet  appeared  uninjured.  A  friend  of  Dr.  Taylor's  saw  a  man  instanta- 
neously killed  by  lightning — there  was  a  hole  in  his  cap,  his  hair  ivas  singed, 
his  trowsers  torn,  his  shoes  burst  open.  The  woodwork  of  the  building  ivas 
merely  split,  and  there  was  no  mark  of  burning.  Dr.  Taylor  remarks  that 
trees  generally  appear  to  be  simply  rent  by  the  mechanical  force.  The 
authors,  however,  know  of  a  rick  burned  by  lightning,  of  churches  set  on 
fire  in  the  same  way,  and  of  an  old  tree  (dry  and  dead  many  years)  which 
was  fired  by  lightning.  In  a  non-fatal  case,  the  wound  in  the  thigh,  says 
Dr.  Taylor,  was  so  deep  as  almost  to  bare  the  femoral  artery.  The  man 
was  opening  an  umbrella,  a  practice  often  dangerous  in  such  circumstances. 
Dr.  Mackintosh,  of  Liverpool,  was  called,  in  May,  1864,  to  see  three  per- 
sons who  were  struck  twenty  minutes  before  (Taylor,  loc.  cit.,  p.  129; 
"Lancet,"  July  30,  1864,  p.  118).  They  had  taken  shelter  under  a  hay- 
stack, which  had  been  set  on  fire  by  the  same  flash.  No.  1.  A  boy  of  ten, 
had  difficulty  in  moving  his  legs  at  first,  pain  in  lower  part  of  abdomen, 
red  streaks  in  chest  and  abdomeii ;  recovered  in  about  four  days.  No.  2. 
Aged  eleven  years,  had  epileptiform  symptoms,  and  similar  red  streaks,  whilst 
his  hair  ivas  singed  at  the  back  of  the  head  and  neck ;  he  became  conscious 
in  five  hours,  and  rapidly  recovered.  No.  3.  A  man  aged  forty-six  was 
killed  on  the  spot — he  was  sitting,  and  had  not  moved.  Rigidity  came  ou 
fourteen  hours  after.     He  had  a  large,  lacerated  wound  of  the  scalp,  dividing 
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bloodvessels  and  nerves.  His  right  ear  ivas  livid  and  swollen.  There  was 
a  dark  blue  mangled  patch  of  skin  above  the  right  collar-bone.  His  hair 
was  singed.  In  his  left  trowsers  pocket  were  luciter  matches  and  a  tin 
tobacco-box,  not  affected,  but  a  knife  in  his  right  pocket  became  mag- 
netized strongly.  In  neither  of  these  three  were  buttons  melted  or  clothes 
torn.  Their  dress  was  very  wet.  The  burns  of  the  skin  are  sometimes 
ascribed  to  the  clothes  catching  fire  (sometimes  correctly!,  but  the  electric 
fluid  itself  will  inflict  severe  burns.  {See  Dr.  Richardson's  experiments.) 
Dr.  Geoghegan  met  with  the  case  of  a  girl  struck  by  lightning,  whose 
thigh  and  buttock  were  burnt  in  first  and  second  degrees,  but  her  clothes 
were  not  burnt.  Mr.  Fisher,  of  Dudley,  gave  Dr.  Taylor  a  case  of  a  man 
milking  a  cow  in  a  shed  during  a  thunderstorm.  The  cow  was  killed  at 
once;  he  was  severely  injured.  It  was  a  vivid  flash.  He  was  severely 
burnt  from  the  right  hip  to  the  shoulder— nearly  all  the  right  side — but 
only  the  sleeve  of  his  shirt  was  burnt ;  his  arm  was  not  injured.  He  had 
delirium  and  inflammatory  fever  (seventeen  days). 

Fleming  describes  eight  cases.  Several  were  burnt  severely,  and  their 
dresses  much  singed.  Some  were  benumbed  or  paralysed  more  or  less.  The 
burns  took  some  months  to  heal  (""Glasg.  Med.  Journal,"  Oct.  1859,  p. 
257).  Mr.  Hill  mentions  that  a  man  was  burnt  by  lightning  on  the  nape  of 
his  neck,  where  a  metal  watch-chain  rested.  From  where  the  current  left  the 
chain,  the  skin  was  blistered  in  a  straight  line  down  to  the  feet,  scorching 
the  pubic  hair.  He  had  paraplegia  (loss  of  motion  and  sensation)  and  re- 
tention of  urine,  deafness,  difficulty  in  articulation,  dysphagia,  and  a  metallic 
taste  in  his  mouth. 

The  anaesthesia  passed  away  in  half  an  hour,  the  retention  in  twenty- 
four  hours,  and  the  paralysis  in  four  days. 

In  a  case  reported  by  Dr.  Schaff'er  ("  Oesterreich.  Medic.  Wocheu- 
schrift,"  June  6,  1846,  quoted  almost  in  extenso  by  Dr.  Taylor,  loc  cit., 
p.  132),  a  healthy  middle-aged  laborer  was  working  in  a  field  with  others, 
and  imagined  that  the  thunderstorm  was  over.  He  was  trying  to  strike 
a  light  with  a  flint  and  steel  when  the  lightning  struck  him.  For  a 
moment  after  the  shock  he  stood  still,  and  then  fell  heavily  to  the  ground, 
dead.  The  electric  fluid  had  pierced  and  torn  his  hat  at  the  upper  part 
of  his  forehead  ;  it  seems  then  to  have  been  divided  into  two  currents, 
which  passed  down  the  sides  of  the  body,  along  the  lower  limbs,  and  out 
at  the  feet.  On  the  upper  part  of  the  forehead  was  found  a  soft  swelling 
of  a  dark-blue  color,  about  the  size  of  the  palm  of  his  hand  ;  the  hair  which 
covered  it  was  uninjured.  From  this  spot  two  dark-red  streaks  proceeded  in 
different  directions.  The  left  one,  when  it  reached  the  left  groin,  formed  a 
large,  irregular,  scorched  (brandige)  patch,  and  went  on  its  way  to  the  dor- 
sum of  the  left  foot,  terminating  in  several  small  dark  blue  spots.  The  other 
streak,  pursuing  its  way  on  the  right,  formed  a  similar  burn  or  scorched 
patch  in  the  right  groin,  and  ended,  like  the  other,  on  the  foot.  The  hair 
of  the  forehead  was  not  burnt,  but  the  pubic  hairs  were  completely  burnt. 
This  was  ascribed  to  the  buckles  of  an  abdominal  belt,  which  was  com- 
pletely destroyed.  There  was  extravasated  blood  in  the  swelling  on  the 
head  (about  four  ounces  in  all  on  the  head).  The  membranes  of  the  brain 
were  much  congested,  the  choroid  plexuses  particularly  so;  bronchi  and  air- 
tubes  full  of  bloody  mucus ;  the  lungs  greatly  congested ;  the  stomach  and 
intestines  the  same;  the  right  lobe  of  the  liver  and  spleen  were  also  much 
congested;  not  much  blood  in  the  heart  and  large  vessels ;  beneath  the 
burnt  patches  much  blood  was  found  extravasated  amongst  the  abdominal 
muscles,  i.  e.,  in  their  substance. 

According  to  "Heller's  Journal,"  Feb.  1845,  p.  245,  the  hat  and  shoes 
of  an  old  man  killed  by  lightning  were  destroyed,  but  the  garments  were 
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uninjured.  His  left  ear  was  severely  lacerated.  Black  longitudinal  lines 
were  found  on  the  skin  of  his  abdomen,  an  ecchymosed  spot  on  the  skin  of  the 
left  ankle,  and  a  deep  wound  on  .the  foot.  The  whole  of  the  left  hemisphere  of 
the  brain  was  disorganized  and  liquefied,  except  the  corpus  striatum.  There 
were  injuries  to  the  left  lung.  Mr.  Clark  of  Farnham  reports  the  case  of  a 
man,  aged  seventy-four,  who  survived  his  injuries  two  days  ("Lancet," 
1872,  vol.  i,  p.  77,  and  Taylor,  loc.  cit.,  p.  133).  Whilst  standing-  under  a 
fir-tree  he  was  struck  by  lightning  during  a  storm,  and  suddenly  thrown 
on  his  face.  When  seen  soon  afterwards  he  was  moaning,  and  quite  un- 
conscious;  his  legs  were  paralyzed,  the  arms  partially  so.  His  hat,  jacket, 
waistcoat,  trowsers,  and  one  boot,  were  rent  and  ripped  open.  Blood  flowed 
from  a,  serrated  xvound  on  his  right  temple,  from  several  small  wounds  in  his 
head  and  face,  and  from  his  (lacerated)  mouth.  The  wounds  were  neither 
ecchymosed  nor  contused.  He  passed  a  restless  night,  still  moaning;  pulse 
eighty,  weak,  irregular,  and  intermittent;  his  breathing  deep  and  hurried, 
and  he  was  unable  to  speak.  The  bladder  ivas  paralyzed.  After  twenty- 
seven  hours  his  symptoms  were  worse;  he  was  very  violent,  and  much 
ecchymosis  appeared  round  the  right  eye.  The  hair  of  his  head,  eyebrows, 
eyelashes,  whiskers,  and  pubes  on  the  right  side  were  burnt  off,  or  singed; 
and  his  cuticle  completely  charred  iu  places.  Some  blood  oozed  from  the 
mouth  and  nose;  his  palate  seemed  charred  and  black,  the  mouth  drawn 
a  little  to  the  left  side,  the  tongue  dry  and  brown.  He  passed  another 
restless  night;  twitchings  of  the  left  muscles  came  on,  with  facial  paralysis, 
and  he  died,  without  recovering  consciousness,  fifty-seven  hours  after  he  had 
been  struck.  Much  blood  was  found  effused  between  the  scalp  and  skull. 
A  fine  fracture,  1\  inch  long,  was  found  in  the  squamous  portion  of  the  tem- 
poral bone,  terminating  at  the  suture.  There  was  another  fracture  at  right 
angles  to  this,  the  included  portion  of  bone  being  black  and  charred.  The 
temporal  bone  was  forced  out,  and  raised  above  the  level  of  the  other  bones. 
There  was  an.  effusion  of  thick  blood  on  the  dura  mater  corresponding  to  this 
fracture.  The  brain  and  its  membranes  were  both  lacerated.  On  the  orbital 
plate  of  the  frontal  bone  a  charred  spot  was  seen,  through  which  the  elec- 
tric fluid  had  passed.  In  the  "Ann.  d'Hvgiene,"  1871, 1,  478,  M.  Tourdes 
relates  the  following:  "In  1869  three  soldiers  sat  under  a  tree  during  a 
storm.  They  were  struck  down  by  lightning,  and  two  were  killed  on  the 
spot.  There  were  loftier  trees  in  the  neighborhood  ;  a  lightning  conductor 
was  not  far  off,  and  an  iron  railway  bridge  and  a  river  were  near.  The 
electric  fluid  struck  the  lower  tree,  and  passed  through  the  bodies  of  the 
men,  in  place  of  being  carried  off  by  the  surrounding  conductors."  As 
further  examples  of  what  some  would  term  the  vagaries  of  lightning,*  take 
the  following  from  Dr.  Taylor:  "Iu  June,  1871,  a  coachman,  whilst  driving, 
was  killed,  during  a  storm,  whilst  the  footman,  sitting  by  his  side,  escaped 
uninjured.  The  electric  fluid  had  struck  the  coachman  on  the  head, 
destroyed  his  hat  and  rent  his  clothes.  It  passed  through  his  body,  tore  a 
large  hole  iu  the  cushion  whereon  he  was  sitting,  and,  except  the  shattering 
of  the  glass,  did  no  injury  to  the  carriage,  nor  to  those  who  were  inside. 
At  about  the  same  time  three  men  were  mowing  in  a  field  during  the  same 
storm.  They  put  down  their  scythes  and  sought  shelter ;  but  as  they  were 
leaving  the  field  they  were  ail  three  struck  to  the  ground  by  lightning. 
One  only  was  killed.  It  was  found  that  he  had  been  struck  on  the  right  side, 
where  he  wore  a  steel  chain  with  a  watch.  This  (?  the  watch)  was  broken  to 
pieces.     In  another  accident,   occurring  at  the  same  date,  a  man,  aged 

*  When  lightning  attacks  the  common  birch  (Betula  alba),  it  is  said  that  it  never 
runs  along  the  stem,  but  confines  its  stroke  to  the  top  alone,  beating  off  the  boughs 
in  ever}'  direction.     (Good's  "  Study  of  Medicine,"  iv,  p.  G05.) 
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seventy-four,  was  struck  whilst  standing  under  a  fir-tree.  He  was  taken 
up  insensible,  and  soon  died.  There  ivas  a  jagged  wound  over  the  right  eye, 
and  a  great  part  of  the  surface  of  the  body  was  burnt,  including  the  hair, 
whiskers,  eyebrotvs,  and  eyelashes.  The  boots  ivere  burnt  off  the  feet,  and  the 
hat  and  trowsers  were  torn  to  pieces." 

It  is  said  that  in  the  United  States,  in  1870,  there  were  202  deaths  from 
lightning  out  of  500,000  deaths;  of  these  only,  54  were  females,  or  in  the 
proportion  of  26.73  per  cent.  This  comparative  immunity  of  females  is 
borne  out  by  British  cases.  This,  of  course,  depends  to  a  large  extent  on 
the  other  fact,  that  a  very  large  proportion  of  the  deaths  occur  out  of  doors. 
Yet  Bugge  ("Deutsche  Klinik,"  June  20,  1874)  mentions  the  case  of  a  deli- 
cate girl,  struck  by  lightning  in  a  room.  At  first,  he  says,  she  only  had 
headache,  dilated  pupils,  dyspnoea,  and  palpitation;  then  she  had  systolic 
and  diastolic  bruits  over  the  heart  after  twelve  days.  In  six  days  more 
right  hemiplegia,  and  on  the  thirty-third  day  death.  There  was,  unfortu- 
nately, no  post-mortem  examination.  Eulenburg  records  a  very  curious 
case  of  hemiplegia  with  subsequent  recovery,  from  the  effects  of  lightning* 
The  patient  was  a  pointsman,  aged  forty-two  ;  and  on  the  nights  of  August 
4-5,  1873,  was  just  winding  up  a  clock  in  the  signal  department  of  the 
Berlin  Stettin  Railway.  He  had  only  just  inserted  the  key  with  his  left 
hand  (always  used  by  him  in  his  work)  when  a  flash  of  lightning  flew  along 
the  telegraph  wire  into  the  clock,  thence  to  the  key,  and  thence  to  the 
left  halt  of  his  body.  He  lost  consciousness  at  once;  and  this  state  lasted 
for  a  full  hour.  On  recovering  this,  he  dragged  himself  into  a  waiting- 
room.  Next  morning  medical  examination  showed  total  loss  of  motor  power 
in  left  arm  and  leg,  and  considerable  loss  of  common  sensation,  and  of  the  locali- 
zation of  impressions.  Headache,  insomnia,  vertigo,  slight  muscular  tremors, 
constipation,  and  retention  of  urine  were  felt  for  a  few  days,  and  then 
passed  off.  After  ten  months  the  leg  improved,  but  the  arm  remained  in 
statu  quo.  It  hung  down  quite  limp,  and  all  movement  seemed  abolished, 
except  in  the  fingers  and  thumb.  The  nutrition  of  both  limbs  was  also  much 
impaired.  Under  treatment  by  the  constant  current,  etc.,  he  gradually  im- 
proved, and  at  the  end  of  seven  months  more  was  nearly  as  well  as  ever. 
Dr.  Barnes  (see  the  Deaths  from  Lightning  at  Ewell,  in  the  "Medical 
Times  and  Gazette,"  June  20,  1868,  p.  671)  narrates  a  case  in  which  a 
blood-clot  was  found  in  the  left  cerebral  hemisphere.  The  man  was  struck  by 
lightning  whilst  on  horseback.  There  was,  however,  a  bare  possibility  that 
the  hemorrhage  was  due  to  a  fall  from  his  horse. 

If  we  analyze  all  the  cases  recorded,  we  shall  find  that  there  are  various 
modes  of  death  from  lightning.  In  other  words,  death  and  other  accidents 
from  lightuiug  occur : 

(1)  Like  any  other  shock,  producing  syncope,  concussion  of  the  brain 
and  spinal  cord,  etc. 

(2)  By  burns;  like  an  intense  and  fierce  heat,  setting  fire  to  the  hair, 
skin,  and  clothing  of  bodies,  also  to  haystacks,  buildings,  etc.,  and  melting 
metallic  articles. 

(3)  By  explosion,  like  gunpowder  or  dynamite.  {See  the  chapter  on 
"Wounds;"  section  on  "Firearms  and  Explosive  Substances.")  The 
lightning  splits  trees,  and  shatters  large  stones,  rends  and  tears  cloth- 
ing, bursting  even  leather  boots,  breaking  bones,  and  producing  ragged 
wrounds. 

*  "  Berliner  Klinische  Wochenschrift,"  No.  17,  April  26,  187-5;  and  "London 
Medical  Record,"  vol.  iii,  No.  125,  p.  320,  May  26,  1875. 
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(4)  By  acting  like  a  drill,  or  cutting  instrument;  it  stabs  and  pierces 
the  flesh,  perforates  hats,  etc. 

(5)  By  actiug  chemically  on  the  blood,  producing  peculiar  modifications 
of  that  fluid,  and  making  it  slow  to  coagulate;  also,  in  some  cases,  retard- 
ing post-mortem  rigidity. 

(6)  It  acts  magnetically  upon  steel  knives,  keys,  etc.,  inducing  powerful 
magnetic  polarity,  so  that  the  blade  of  a  pocket-knife  may  become  a 
magnet.  It  may  also  derange  and  destroy  the  magnetism  of  pocket-com- 
passes and  telegraph  apparatus,  stop  watches  and  clocks,  etc. 

It  will  thus  be  seen  that  although  (as  in  the  case  of  death  from  return 
shock,  when  there  may  be  no  injury  to  the  clothes,  or  marks  on  the  body) 
it  may  sometimes  be  difficult  to  find  proofs  that  death  has  resulted  from 
lightning;  and  although  in  other  cases  the  severity  of  the  injuries  might 
lead  to  the  suspicion  of  criminal  violence,  yet,  in  a  very  large  number  of 
deaths  from  this  cause,  there  is  sufficient  evidence  from  the  surroundings, 
and  from  the  appearances  of  the  clothiug,  and  of  the  dead  body,  to  war- 
rant us  in  attributing  death  to  the  actiou  of  the  electric  current.  Now 
that  powerful  galvanic  batteries  are  becoming  common  in  scientific  insti- 
tutions and  private  laboratories,  it  is  by  no  means  unlikely  that  some 
deaths  (accidental  or  otherwise)  may  happen  from  the  sudden  discharge 
passing  through  the  human  body.  If  called  to  such  a  case,  make  at  once 
a  careful  examination,  sketch,  and  memorandum  of  the  exact  position  of 
the  body,  as  well  as  of  the  markings  on  it.  Note,  also,  its  proximity  and 
relation  to  the  battery ;  and  the  nature  of  the  battery,  with  the  arrangement 
of  its  wires,  commutators,  conductors,  etc. 

Extremes  of  Temperature. 

Death  from  great   Cold  or  great  Heat. 

The  human  body,  in  health,  has  au  average  or  mean  temperature  of 
37°  C,  98.6°  F.,  or  29.6°  Reaumur,  in  the  axilla,  and  nearly  the  same  in 
the  mouth.  In  the  rectum  (or  vagina)  the  temperature  is  a  trifle  higher; 
perhaps  5°  to  1°  C.  = — -fa  to  lT8y°  F.  The  fluctuation  or  daily  range 
(excursus)  of  temperature  in  health  does  not  exceed  about  1°  C  (=  1.8° 
F.)  in  either  direction,  above  or  below  the  37°,  or  about  2°  C.  (3.6°  F.)  in 
all.  In  other  words,  the  temperature  in  the  axilla  m&y  fall  to  about  97° 
F.,  or  rise  to  100°  F.,  without  collapse  on  the  one  hand,  or  fever  on  the 
other.  Even  in  children,  whose  temperature  is  very  mobile,  these  limits 
are  seldom  exceeded.  Most  diseases,  accidents,  and  injuries,  cause  the 
temperature  to  rise  or  fall  beyond  these  limits.  On  this  the  use  of  the 
thermometer  in  medicine  and  surgery  is  founded.  The  scope  and  purport 
of  this  work  do  not  permit  of  our  doing  more  than  mention  these  general 
facts,  and  referring  the  reader  to  such  works  as  those  of  Wunderlich  (a 
translation  of  whose  work,  "  Das  Verhalten  der  Eigenwarme  in  Krauk- 
heiten,"  Leipzig,  1870,  is  published  by  the  New  Sydenham  Society), 
Seguiu  ("  Medical  Thermometry,  and  Human  Temperature,"  New  York, 
1871);  and  H.  Roger  ("  De  1  a  Temperature  chez  les  Enfants,  etc.," 
Paris,  1844).  From  the  investigations  of  medical  and  scientific  travellers, 
it  would  seem  that  the  he&t-regulating  powers  of  the  human  body  suffice, 
in  health,  by  the  use  of  appropriate  food,  clothing,  and  other  means,  to 
preserve  the  bodily  temperature  within  these  limits  or  narrow  ranges. 
Age,  sex,  condition  in  life,  and  the  season  of  the  year,  make  far  less  dif- 
ference than  would  be  supposed  from  a  priori  reasoning.  As  might,  how- 
ever, be  supposed,  few  things  are  more  trying  to  the  body,  even  in  health 
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than  sudden  or  rapid  changes  of  temperature,  whether  in  the  upward  or 
downward  direction.  Men  can  live  and  thrive  both  in  the  tropics  and 
in  the  extreme  North  and  South  ;  but  those  seasons  and  places  in  which 
there  is  a  very  great  diversity  of  temperature  between  different  hours  of 
the  same  day,  must  be  considered  as  unhealthy.  We  may  mention,  as  a 
corollary  of  this,  that  the  one  circumstance  in  which  the  various  "  health 
resorts,"  recommended  for  consumptive  patients,  agree  (and  they  agree  in 
nothing  else)  is,  that  the  daily  fluctuations  of  temperature  in  such  places 
(some  of  which  are  very  warm,  others  very  cold)  are  very  slight.  In 
London  or  Paris  the  night  temperature  often  differs  from  that  of  the  day 
by  30°  or  403  F. ;  but  such  changes  are  very  trying  to  invalids.  Torquay, 
Madeira,  Egypt,  Australia,  and  the  Engadine,  have  a  far  more  even  tem- 
perature. It  is  difficult  to  place  any  limits  to  the  degrees  of  either  heat 
or  cold  (short  of  being  absolutely  frozen,  burnt  or  melted  to  death),  which 
may  be  temporarily  borne  by  the  human  body.  Captain  Nares  and  his 
officers  and  men  lived  for  some  weeks  where  thermometers  marked  100° 
F.  (= — 55.5°  C.)  of  frost.  Chabert,  the  "Fire  King,"  was  in  the  habit  of 
entering  an  oven  whose  temperature  was  from  400°  to  600°  F.  (205°  to 
315°  C),  whilst  Chantrey's  work-people  were  exposed  to  almost  as  intense 
a  degree  of  heat  for  a  short  time,  for  the  floor  of  the  oven  was  red-hot, 
and  a  thermometer  in  the  air  stood  at  350^  F.  (:=  176.6°  C).  But  in  the 
case  of  extreme  degrees  of  heat,  the  exposure  is  but  brief,  and  the  "  spher- 
oidal state"  assumed  by  water  under  certain  conditions  probably  causes 
the  perspiration  to  protect  the  skin.  We  know,  again,  that  certain  acci- 
dents and  diseases  lead  to  very  high  internal  or  bodily  temperatures  in 
some  cases,  and  to  very  low  oues  in  others.  Thus  108°  F.  is  pretty  com- 
mon in  severe  agues  and  in  neuroses ;  115°  F.  has  been  attained  in  scarlet 
fever,  and  122°  F.  in  a  case  of  Mr.  Teale's  (of  Scarborough),  after  fracture 
of  ribs  and  other  injuries  by  a  fall  from  a  horse  (Meeting  of  Clinical  Society, 
Feb.  26,  1875).  Very  high  temperatures,  and  sometimes  very  low  ones, 
occur  shortly  before  death.  Very  acute  diseases,  especially  neuroses  (such 
as  tetanus,  etc.),  and  fevers,  including  cholera  amongst  the  latter,  are 
known  to  exhibit  great  heat  just  before,  during,  and  soon  after  death  (see 
p.  38) ;  whilst  one  case  of  alcoholism,  with  exposure  to  a  cold  damp  atmos- 
phere, brought  the  original  temperature  as  low  as  78.8°  F.  (26°  C.)  ac- 
cording to  Magnau. 

Dr.  J.  J.  Reincke*  (police  surgeon  in  Hamburg)  records  the  case  of  a 
man  aged  thirty-four,  picked  up  at  midnight  in  a  state  of  intoxication. 
The  temperature  of  the  air  was  30°  F.  At  8  a.m.  the  man's  temperature 
in  the  rectum,  was  only  75°  F.,  in  two  hours  it  had  risen  to  77°  F.,  at 
twelve  noon  it  had  reached  82°  F.  Reaction  then  set  in,  and  it  soon  became 
above  normal.     He  recovered  perfectly. 

But  these  cases  are  exceptional.  The  high  temperatures  of  fever,  etc., 
may  be,  and  often  are,  tolerated,  and  recovery  takes  place,  because  there 
are  intermissions,  or  at  least  remissions.  Many  consumptive  patients  live 
some  weeks  or  months  with  temperatures  greatly  above  normal,  because  at 
some  hour  of  day  or  night,  if  not  every  day,  at  least  every  other  day,  their 
bodily  heat  falls  either  to  normal  or  very  near  it.  But  as  a  general  law, 
we  may  take  the  following  as  a  correct  statement  of  fact : 

When  the  temperature  {in  the  rectum)  of  a  warm-blooded  animal  (mam- 
mal) is  raised  by  any  means  11°  or  13°  F.  (=  6.1°  to  7.20°  G.)  above  its 
natural  or  normal  heat,  the  animal  dies  if  this  increased  temperature  persists 

*  "British  and  Foreign  Medico-Chirurgical  Keview, "  April,  1876. 
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for  any  length  of  time.  (De  la  Roche  and  Berger,*  Bernard  Walt  her, 
Edwards,  (Jliossat,  etc.  See  also  "  Lecture  and  Experiments,"  by  B.  Ward 
Richardson,  "  Medical  Times  and  Gazette,"  Jan.  9,  1869.)  Bernard's  ex- 
periments show  that  even  7°  to  9°  F.  plus  the  normal  heat,  if  continued, 
kills  most  animals.  Cadaveric  rigidity  sets  in  rapidly  in  such  cases;  it  is 
very  strongly  marked,  and  it  lasts  a  long  time.  Dr.  Richardson  made  some 
experiments  in  which  animal  substances  were  exposed  to  very  high  tem- 
peratures (340°  F.),  with  little  or  no  air,  inclosed  in  plaster  of  Paris,  etc. 
Some  very  curious  results  were  obtained,  for  the  details  of  which  we  must 
refer  to  the  page  in  "  Medical  Times  and  Gazette,"  quoted  above.  It 
would  appear  that  blood  and  the  pigment  of  the  eye  resisted  great  heat 
better  than  almost  anything  else.  After  long  exposure  to  heat,  far  above 
boiling-point,  blood  was  still  easily  recognizable  by  its  chemical  characters. 
Bones  and  the.  scaly  coverings  of  animals  were  next  in  power  of  resist- 
ance. Shells  of  fish  and  eggs,  and  the  feathers  of  birds  even,  left  well- 
marked  traces  in  the  plaster,  etc.  These  facts,  and  the  examination  of 
calcined  remains  of  bones,  etc.,  recorded  by  Tardieu  and  Robin  ("Affaire 
Lemoine,"  57th  and  58th  cases,  loc.cit.,  "Infanticide,"  see  on  p.  717),  and 
several  cases  recorded  by  Dr.  Taylor,  are  encouragements  to  explore 
thoroughly  the  ashes  and  other  debris  in  cases  of  fire,  especially  where 
there  is  reason  to  suspect  intentional  arson.  Again,  Walther's  experi- 
ments show  that  death  is  inevitable  if  a  warm-blooded  animal  be  kept  long  in 
cold  so  intense  that  its  normal  temperature  is  depressed  about  103  or  15J  G. 
(=  18°  to  27°  F.).  Indeed,  rabbits  died  as  soon  as  their  temperature  fell 
9°  C.  (16.23  F.).  Artificial  respiration  restored  some  of  those  which  had 
not  been  quite  so  much  cooled,  and  enabled  them  to  regain  their  original  ani- 
mal heat.  But  unless  artificial  respiration  were  used,  it  was  found  that  long 
exposure  to  cold  prevented  their  getting  warm  again,  even  in  a  warm 
atmosphere.  In  men  and  strong  animals,  reaction  is  apt  to  set  in  after 
intense  cold,  so  that  even  febrile  temperatures  are  reached.  Yet  experience 
shows  a  wonderful  law  of  tolerance  as  regards  not  only  extremes  of  tempera- 
ture as  borne  by  different  nations,  but  variations  of  temperature,  as  borne 
by  aeronauts  and  travellers,  Arctic  explorers,  etc. 

You  might,  in  order  to  settle  some  question  of  survivorship,  be  asked 
whether  young,  middle-aged,  or  old  people,  and  which  sex,  bear  extremes  of 
heat  and  cold  best.  Your  answer  must  be,  so  far  as  experience  and  experi- 
ments allow  us  to  formulate  an  answer,  as  follows: 

1.  Infants  and  very  young  children,  and  very  old  people  of  both  sexes,  have 
limited  powers  of  heat-production.  They  therefore  bear  extreme  cold  badly. 
Older  children  and  young  adults  bear  cold  better  than  either  their  seniors  or 

juniors,  and  young  males  better  than  females  of  the  same  age.f  Some  have 
said  that  females,  being  fatter,  bear  cold  better.  This  is,  however,  not  true 
before  puberty,  and,  as  a  general  rule,  males  will  bear  all  hardships  better, 
being  more  accustomed  to  exposure  from  their  outdoor  avocations. 

2.  The  young  are  said  to  bear  extreme  heat  better  than  middle-aged  or 
older  people.  (Beck  states  this  on  the  authority  of  Burckhardt,  as  re- 
gards the  Nubian  deserts.)     But  this  point  requires  further  confirmation. 

*  "Experiences  sur  les  Effets  qu'une  forte  Chaleur  produit  sur  l'Economie," 
Paris,  1805;  "Journal  de  Physique,"  t.  63,  71,  and  77. 

j-  Heat-production  in  the  human  body  is  a  complex  problem.  Much  of  it  is 
derived  from  tissue  changes  and  the  decomposition  of  nutritive  substances.  If  we 
admit  that  very  much  of  it  is  produced  by  muscular  movements,  and  especially 
those  of  the  ventricles  of  the  heart,  the  left  ventricle  especially,  this  view  will  ex- 
plain the  statement  in  the  text.  The  work  of  the  left  ventricle  is  stated  by  Bu- 
chanan to  be  equal  to  42.3  foot-tons  in  twenty-four  hours. 
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Many  of  the  victims  of  sunstroke  are  young  people,   aud  one  of  the 
earliest  recorded  cases  (2  Kings  4:  18  and  19)  was  in  a  child. 

In  the  absence  of  definite  experiments,  or  cases  bearing  on  this  point, 
we  cannot  do  better  than  fall  tack  on  such  general  rules  as  those  of  the 
old  Roman  lav:,  and  of  the  Code  NapoUon.     (See  pp.  534-536.) 

Effect*  of  Extreme  Cold — Frostbite,  Death  from  Exposure,  etc. 

According  to  the  reports  of  the  Registrar-General,  some  141  deaths  in 
1870,  and  114  in  1874.  occurred  from  exposure  to  cold.  Few  winters  pass 
without  such  cases.  The  majority  are,  unfortunately,  complicated  by  pre- 
vious starvation  or  such  privatious  as  have  destroyed  the  power  of  resist- 
ance to  cold  possessed  by  healthy  bodies.  The  benumbing  effects  of  cold 
are  not  familiar  to  most,  from  the  experience  of  severe  winters,  but  have 
been  further  exemplified  in  the  experience  of  whalers,  and  Arctic  ex- 
plorers, aud  in  the  disastrous  retreat  from  Moscow  of  the  French  army  in 
1812.  The  painful  feelings  first  produced,  and  the  purple  lividity  of  the 
skin,  which  is  not  seldom  vesicated,  are  succeeded  by  numbness,  anaes- 
thesia, pallor  of  the  skin.  Stiffness  of  the  limbs,  chiefly  due  to  the 
muscles,  succeeds ;  then  torpor,  and  a  condition  of  coma,  from  which  the 
sufferer  can  be  roused  only  with  difficulty.  Lastly,  complete  suspension 
of  respiration  and  of  the  heart's  action  ensues,  and  the  victim  perishes. 
In  the  polar  regions  it  is  considered  fatal  to  go  to  sleep  whilst  marching. 
C.  Bernard  found  that  the  blood  absorbed  less  oxygen  at  a  low  tempera- 
ture. (Leeons,  1859,  p.  114.  i  Delirium,  vertigo,  and  even  symptoms  of 
intoxication  have  been  noticed  by  the  Arctic  explorers.  Dr.  Hartshorne 
("  American  Journal  of  Medical  Science,"  Oct.  1861,  p.  432),  quoted  by 
Dr.  Taylor,  gives  a  case  of  death  on  the  third  day  after  exposure  to  cold, 
with  headache,  drowsiness,  vomiting,  high  temperature,  hard  and  quick 
pulse,  and  delirium.  In  fact,  the  symptoms  were  not  unlike  those  of  sun- 
stroke. It  has  before  been  noticed  that  extreme  heat  and  extreme  cold 
give  rise  to  very  similar  symptoms. 

Great  fatigue,  exhaustion  from  want  of  food,  mental  depression,  habits 
of  intoxication,  or  the  previous  ingestion  of  a  large  quantity  of  alcohol, 
previous  illness,  great  age,  early  infancy,  in  fact,  anything  which  tends  to 
lower  the  physical  powers,  will  predispose  to  the  severe  or  fatal  effects  of 
cold.  Damp  cold  (such  as  wet  clothing,  a  cold,  damp  atmosphere,  or 
partial  immersion  in  water  during  cold  weather,  as  in  wrecks)  is  far  more 
depressing  and  dangerous  than  dry  cold.  (See  Wunderlicb  on  "  Tempera- 
ture," New  Sydenham  Society's  translation,  pp.  128,  322,  etc.  etc.  :  Horn's 
"Yierteljahrsschrift,"  1868,  2,  44;  "Ann.  d'Hvgiene,"  1838,  1,  436;  Cas- 
per's " Yierteljahrsschrift,"  1865,  2,  140;  "Medical  Times  and  Gazette," 
July  21,  1860,  p.  61 ;  "  Annales  d'Hvgiene,"  1831,  p.  207 ;  Beaupre  on 
"Cold,"  Larrey's  "Surgical  Memoirs,"  translated  by  Dr.  Clendenning,  p. 
78  ;  Dr.  Kellie,  "  Edinburgh  Medical  and  Surgical  Journal,"  vol.  i,  p.  302  ; 
"  Edinburgh  Medico-Chirurg.  Trans.,"  vol.  i,  p.  84 ;  Dunlop's  "  MS.  Lec- 
tures on  Medical  Jurisprudence,"  quoted  by  Beck,  loc.  cit.,  p.  517.)  In  a 
footnote  to  page  519,  Beck  collects  a  number  of  cases  of  sudden  death 
from  drinking  cold  water  when  heated.  We  believe  these  cases  do  not 
strictly  belong  to  the  effects  of  cold.  They  are  far  more  akin  to  heat 
apoplexy,  of  which  we  shall  treat  presently. 

Many  people  when  very  hot  drink  freely  of  the  coldest  drinks,  and  take 
ices  with  almost  perfect  impunity  (see  Beck,  loc.  cit.,  p.  518  ;  also  "Penny 
Magazine,"  1834,  p.  348).  And  although  when  the  use  of  ices  first  be- 
came common  in  America  and  England,  there  were  many  dreadful  prog- 
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nostications  of  the  evil  effects  which  would  result,  we  believe  that  these 
predictions  have  for  the  most  part  been  falsified.  How  then  do  we  explain 
the  cases,  which  undoubtedly  do  occur  from  time  to  time,  of  sudden  death 
alter  the  ingestion  of  a  large  quantity  of  cold  water  when  the  body  is 
heated  ?     Our  answer  must  be : 

(1.)  That  in  most  of  them  there  has  been  extreme  fatigue,  and  the  body 
has  been  subjected  to  a  great  heat.  Death  has  therefore  ensued  from  syn- 
cope, exhaustion,  or  solar  apoplexy  in  many  of  the  cases. 

(2.)  Others  may  perhaps  be  explained  by  the  ingestion  of  a  large 
quantity  of  this  fluid  causing  the  red  blood-corpuscles  to  swell  inordi- 
nately, and  thus  produce  blocks  or  embolisms  and  congestion,  in  the  capil- 
laries of  the  lungs  and  other  organs. 

(3.)  A  few  may  possibly  be  due  to  the  shock  which  the  fall  of  tempera- 
ture produced  by  the  cold  liquid  has  caused  to  the  heart. 

Amongst  the  minor  effects  of  cold, chilblains  and  sores  on  the  extremities, 
which  are  slow  to  heal,  may  be  mentioned.  In  what  is  called  frostbite,  the 
part  which  at  first  was  livid  and  cold  and  numb,  becomes  almost  bloodless, 
of  a  livid  tallowy  paleness,  perfectly  insensible,  and  much  reduced  in 
bulk.  The  nose,  ears,  or  extremities  are  the  parts  most  likely  to  suffer. 
In  the  case  of  rabbits  and  poultry,  John  Hunter  and  others  showed  that 
the  ears  of  the  rabbit  and  the  combs  of  cocks  may  be  so  frozen  as  to  be 
quite  hard  and  brittle,  and  yet  recover  vitality  with  proper  care.  And 
some  of  the  lower  animals  may  be  frozen  entirely  and  yet  recover.* 
Wonderful  stories  of  the  recovery  of  frozen  men  have  been  told  by  authors ; 
yet  if  the  whole  body  be  frozen,  we  have  no  authentic  case  of  recovery. 

If  the  frozen  parts  be  warmed  too  suddenly,  gangrene  is  very  apt  to  set 
in.  Baron  Larrey  ("  Med.  de  Chirurg.  Milit.,"  torn,  iii,  p.  60)  says  that 
during  the  French  campaign  in  Poland  in  1807,  for  a  few  days  before  and 
after  the  battle  of  Eylau  (the  7th  and  8th  of  February),  there  was  most 
intense  cold,  ranging  from  10°  to  13°  below  zero  of  Reaumur  (=  20°  to 
.25°  below  the  freezing-point  of  Fahrenheit).  Snow  fell  during  most  of 
the  battle.  But  though  the  troops  were  day  and  night  exposed  to  this 
most  inclement  weather,  and  the  soldiers  of  the  Imperial  Guard  in  par- 
ticular were  nearly  motionless  for  twenty-four  hours,  there  were  no  com- 
plaints of  its  effects.  But  on  the  night  of  the  9th  of  February  a  sudden 
thaw  commenced,  and  immediately  a  great  number  of  soldiers  presided  them- 
selves at  the  '•  ambidances,"  complaining  of  severe  numbness,  pain  and 
pricking  of  the  feet.  Some  had  merely  symptoms  like  chilblains,  others 
frostbite,  but  many  had  gangrene,  and  the  toes  had  already  become  dry 
and  black.  In  this  manner  the  toes,  and  in  some  the  entire  foot,  perished. 
Mr.  Solly  mentions  a  similar  case  in  the  arm  of  a  tanner  (South's 
"  Chelius,"  vol.  i,  p.  128  ;  Druitt's  "Surgery,"  p.  156,  chap.  v. ;  Miller's 
"Principles  of  Surgery,"  p.  275.) 

Cold,  when  very  severe,  invariably  increases  the  general  rate  of  mortality. 
Dr.  Carpeuter  in  his  "Principles  of  Human  Physiology,"  7th  ed.,  p.  497, 
quotes  an  interesting  table  from  Quetelet's  "  Essai  de  Physique  Sociale," 
torn,  i,  p.  197,  in  which  this  fact  is  strikingly  shown  by  the  mortality  at 
Brussels  for  various  ages,  in  the  different  months  of  the  year.  This  is 
particularly  the  case  in  early  infancy,  and  in  advanced  life.  MM.  Vil- 
lerme  and  Milne  Edwards  have  shown  the  same  fact  as  regards  the  mor- 
tality of  children  in  French  foundling  hospitals ;  and  the  weekly  returns  of 

*  See  some  experiments  on  toads,  in  the  "  London  and  Edinburgh  Journal  of 
Medical  Science,"  Feb.  1843. 
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the  Registrar-General,  show  that  instead  of  a  weekly  average  of  1100 
or  1200,  the  deaths  rise  to  1600  or  1800,  or  more,  when  the  mean  tem- 
perature remains  six  or  eight  degrees  below  the  freezing-point.  This  fall 
of  temperature  affects  even  the  well-to-do  classes,  as  is  shown  by  the 
"  Deaths  "  column  in  the  "  Times,"  in  the  winter  months. 

Treatment  of  Frostbite,  and  of  Persons  exposed  to  Extreme  Cold. 

We  must  refer  to  medical  works  for  details,  but  the  principle  is  to  re- 
store gradually  the  warmth  of  the  part,  and  to  avoid  very  sudden  changes 
of  temperature.  To  do  this,  the  part  should  be  rubbed  well  with  snow  (or 
iced  water) ;  after  a  time  cold  water  may  be  substituted,  then  dry  friction. 
No  fire  should  be  in  the  room,  if  a  small  one,  or,  in  a  large  room,  the  per- 
son should  be  at  a  distance  from  the  fire;  the  limb  should  afterwards  be 
wrapped  in  cotton-wool,  or  some  similar  non-conductor.  Vesications  should 
be  treated  with  some  stimulating  ointment,  as  resin  cerate.  Ulcers  and 
sloughs  may  require  poulticing.  If  the  whole  body  be  much  chilled,  the 
patient  should  be  put  to  bed  in  a  room  of  moderate  temperature,  ammonia 
and  weak  wine  and  water  administered.  Dry  friction  used,  or  stimulating 
embrocations.  Gangrene  should  be  treated  much  as  senile  or  dry  gangrene 
in  general,  for  which  we  must  refer  you  to  works  on  surgery. 

Cold  as  a  Means  of  Murder. 

This  is  happily  rare.  One  such  case  is  recorded  in  the  "  Annales 
d'Hygiene,"  vol.  vi  (1831),  p.  207  {see  also  .the  "Medical  Times  and 
Gazette,"  July  21,  1860,  p.  61,  and  Beck  and  Taylor,  ad  rem.).  The  case 
is  related  by  Dr.  Ozauam  of  Lyons.  A  man  and  his  wife  were  tried  at 
Lyons  for  the  manslaughter  of  his  daughter  and  her  stepchild,  a  girl  aged 
eleven  years,  whom  the  brutal  woman,  after  a  long  course  of  starvation 
and  ill-treatment,  compelled  to  get  out  of  bed  on  a  cold  morning  in  Decem- 
ber, and  forced  to  enter  a  barrel  filled  with  cold  water.  Although  extri- 
cated by  a  servant  after  some  time,  she  was  again  replaced  by  the  brutal 
mother,  and  in  it  she  died.  On  the  trial  for  this  crime  the  woman  was  con- 
demned to  imprisonment  for  life.  There  was  here  neither  submersion  nor 
suffocation,  but  the  child  doubtless  died  from  the  effects  of  cold  added  to 
the  previous  ill-usage.*  In  Regina  v.  Lovell  (Gloucester  Lent  Assizes, 
1853),  a  woman  was  convicted  of  the  manslaughter  of  a  child  aged  only 
four  years.  The  child,  already  diseased,  was  put  under  the  spout  of  a 
pump  in  cold  January  weather,  and  the  water  pumped  over  her.  Although 
the  medical  witness  did  not  think  this  accelerated  the  death,  the  jury  (as 
we  think  rightly)  did,  and  found  the  prisoner  guilty.  The  late  Justice 
Talfourd  remarked  that  the  verdict  was  based  on  common  sense  and  reason, 
although  against  the  opinion  of  the  medical  witness ! 

Post-mortem  Appearances  in  Death  by  Cold. 

These  are,  unfortunately,  not  very  distinctive.  Rigor  mortis  generally 
sets  in  slowly,  but  lasts  for  a  long  time.  You  must  not  mistake  the  mere 
stiffness  of  cold  for  this.  The  skin  is  generally  pale.  All  the  viscera  of  the 
chest  and  abdomen  and  the  brain  are  usually  found  congested.  The  venous 
system  is  specially  full.  In  two  cases  examined  by  Dr.  Kellie  of  Leith,f 
the  persons  had  died  on  the  night  of  the  3d  November,  1821.     The  ex- 

*  Dr.  Ozanam  uses  the  word  assideration  in  reference  to  cold  being  the  cause  of 
death.     It  is  equivalent  to  our  word  "concomitant." 

f  "Edinburgh  Medico-Chirurgical  Transactions,"  vol.  i,  p.  84. 
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ternal  appearances  were  not  remarkable.  The  brain  and  its  membranes 
were  congested.  In  the  ventricles,  and  at  the  base  of  the  brain,  three  or 
four  ounces  of  serum  were  found.  The  stomach  was  of  a  pale  color,  and 
the  small  intestines  were  reddened.  The  liver  also  was  congested.  A  case 
of  recovery  from  the  effects  of  cold  is  given  by  Dr.  Kellie  in  the  "Edin- 
burgh Medical  and  Surgical  Journal,"  vol.  i,  p.  302.  He  quotes  a  post- 
mortem by  Quelmaly  in  the  sixth  vol.  of  Haller's  "  Disputatioues."  Here 
the  vessels  of  the  braiu  were  turgid  with  blood,  and  serous  lymph  was 
effused  into  the  ventricles  of  the  brain.  In  Casper's  "  Vierteljahrsschrift," 
1865,  2,  140,  there  is  a  case  occurring  to  Dr.  Hilty  of  Werdenberg,  in 
which  a  man  aged  fifty-seven  died  from  exposure  to  cold,  in  a  state  of  in- 
toxication. In  his  case  the  congestion  of  the  internal  viscera  was  still 
more  marked,  and  the  bladder  was  distended  with  urine. 

When  asked,  therefore,  if  death  has  resulted  from  cold  in  a  given  case, 
your  answer  must  be  founded  on  common  sense  rather  than  on  special 
phenomena.  You  must  consider  the  absence  of  other  signs  and  causes  of 
death,  especially  the  absence  of  signs  of  violence,  the  season  of  the  year, 
the  place  and  circumstances  where  and  in  which  the  body  was  found,  the 
external  temperature,  etc.  The  surface  of  the  body  may,  in  some  cases, 
show  patches  of  redness  (frost  erythema),  as  in  the  case  quoted  above.  It 
is  much  to  be  wished  that  more  accurate  accounts  of  post-mortem  exami- 
nations in  such  cases  were  on  record. 

A  few  more  references  will  be  found  in  the  articles  on  Cold,  in  "Cope- 
land's  Dictionary  of  Practical  Medicine."  Dr.  Copeland  calls  special 
attention  to  the  injurious  effects  of  a  cold  bath  when  the  body  is  much 
fatigued  by  muscular  exertions,  sexual  excesses,  and  the  like.  For  want 
of  knowing  or  attending  to  this,  Alexander  the  Great  nearly  lost  his  life. 

Our  space  does  not  permit  our  giving  directions  how  to  guard  against 
cold.  The  use  of  non-conductors  (furs,  flannels,  etc.)  as  clothing,  and  of 
a  tolerably  liberal  diet  aud  exercise,  and  artificial  warmth,  are  the  chief 
means  at  our  command.  We  must  not,  however,  omit  to  remind  you  of 
the  uses  of  cold  in  surgery,  with  which  the  name  of  Esmarch  is  especially 
connected.  Those  not  conversant  with  the  medical  art  are  apt  to  wonder 
why  heat  and  cold  should  both  be  used  for  the  treatment  of  inflammations. 
It  is  not  possible  to  give  a  brief  and  categorical  answer.  Both  have  been 
proved  to  be  useful,  aud  the  key  to  this  apparent  paradox  may  perhaps  be 
found  in  the  fact  that  the  effects  of  extreme  heat  and  extreme  cold  in  the 
human  body  and  on  other  mammals  are  very  similar  in  mauy  respects. 
As  an  example  take  the  production  of  blisters  or  vesications  in  the  limbs. 

The  Effects  of  Extreme  Heat. 

We  have  already  noted  (p.  871)  that  when  the  temperature  of  a  warm- 
blooded animal  is  raised  much  above  the  normal,  it  soon  dies.  This  rise 
may  be  caused  partly  by  raising  the  temperature  of  the  surrounding  media, 
and  partly  by  preventing  the  giving  off  of  heat  from  the  skin.  Sugar- 
houses,  engine-rooms,  hothouses  used  for  growing  plants,  and  factories  of 
various  kinds,  as  well  as  Turkish  baths,  are  often  heated  to  an  intense  de- 
gree, and  the  air  is  so  saturated  with  moisture  that  there  is  but  little  evapo- 
ration from  the  skin.  In  the  engine-rooms  of  steamers,  Dr.  Taylor  states 
that  the  temperature  is  often  145°  to  150°  Fahrenheit  in  the  tropics.  In 
Turkish  baths  from  180°  to  200°  Fahrenheit  has  sometimes  been  attained. 
Deaths  in  both  of  these  situations  have  not  unfrequently  happened.  One 
or  two  of  the  children  of  the  late  Mr.  Urquhart  died  in  this  way.  The 
first  effects  are  to  accelerate  enormously  the  action  of  the  heart,  to  cause  a 
feeling  of  giddiness  aud  suffocation,  and  unless  sudden  death  results,  to  end 
in  coma,  feverishness,  aud  congestion  of  the  lungs,  etc.     We  have  here 
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sometimes  sudden  death,  as  in  the  cases  given  above,  and  in  another  re- 
corded by  Dr.  Taylor  (loc.  cit,  p.  138).  He  says:  "In  July,  1861,  an  in- 
quest was  held  in  London  on  the  body  of  a  stoker  of  an  Aberdeen  steam- 
ship. He  had  been  by  trade  a  grocer,  and  was  not  accustomed  to  exces- 
sive heat.  While  occupied  before  the  engine  furnace,  he  was  observed  to 
fall  suddenly  on  the  floor  in  a  state  of  insensibility  ;  when  carried  on  deck 
it  was  found  that  he  was  dead.  All  that  was  discovered  in  a  post-mortem 
was  an  effusion  of  serum  into  the  ventricles  of  the  brain  ;  death  had  been 
caused  by  sudden  apoplexy."  It  is  probable,  as  Dr.  Taylor  says,  that  ex- 
cessive heat  generally  acts  by  producing  apoplexy — heat  apoplexy.  When 
caused  by  the  heat  of  the  sun,  or  extreme  hot  weather,  this  is  called  coup 
de  soleil.  During  1870,  112  deaths  from  sunstroke  occurred  in  England, 
and  in  1874,  some  ninety  deaths  were  registered  from  this  cause.  In  New 
York  of  late  years  the  hot  summers  have  been  marked  by  an  almost  ap- 
palling number  of  deaths  from  this  cause.  The  prevalent  practice  of  ex- 
cessive ingestion  of  spirituous  liquors  in  that  city  has  probably  had  its 
share  in  the  mortality.  Sunstroke  also  attacks  troops  on  the  march. 
Except  when  absolutely  unavoidable,  as  on  the  eve  of  or  in  a  battle,  it 
ought  to  be  an  axiom  with  commanders,  that  troops  ought  not  to  march 
during  the  hottest  hours  of  the  day.  The  weight  of  the  soldier's  knapsack, 
and  tight  articles  of  dress  around  the  neck,  contribute  to  the  fatal  result 
in  this  case.  The  symptoms  in  life  are  weakness,  vertigo,  headache,  con- 
fusion or  (temporary)  loss  of  sight,  flushed  face,  great  difficulty  in  breath- 
ing, stupor,  and  coma  in  bad  cases.  The  skin  is  hot,  sometimes  petechia?, 
or  spots  like  those  of  typhus,  appear  on  it,  and  the  temperature  is  very 
high  (104°  to  110°  F.  or  more).  In  mild  cases  there  may  be  only  a  mo- 
mentary loss  of  consciousness,  followed  by  drowsiness.  In  bad  oues  there 
may  be  profound  coma  for  some  days.  The  pupils  are  generally  dilated 
in  the  earlier  stages,  and  contracted  to  a  fine  point  in  the  later  ones.  The 
mortality  is  not  far  from  50  per  cent.,  and  those  cases  which  recover  are 
liable  to  catalepsy,  epilepsy,  insanity,  paralysis  and  other  neuroses.  (See 
Levick's  "  Remarks  on  Sunstroke,"  in  the  "  American  Journal  of  the 
Medical  Sciences,"  vol.  xxxvii,  January,  1859,  p.  44.  A  good  account  of 
this  disease,  which  is  also  called  Insolation,  will  be  found  in  Dr.  Aitkeu's 
"Science  and  Practice  of  Medicine,"  vol.  ii,  p.  380.  See  aim  "  Annales 
d'Hygiene,"  1867,  1,  423;  and  the  "Lancet"  for  1872,  vol.  i,  p.  464,  vol. 
ii,  p.  128,  and  ibid,  for  1870,  vol.  i,  p.  423.) 

Treatment  of  Heat  Apoplexy. 

The  coverings  round  the  neck,  and  any  tight  articles  of  dress,  should  be 
immediately  loosened  or  removed.  The  person  should  be  carried  to  a  cool 
place  and  laid  on  the  ground,  or  on  a  bed  or  couch,  in  a  recumbent  posi- 
tion. Then  all  clothing  but  one  thin  garment  (such  as  a  shirt)  and  all 
heavy  bedclothes  should  be  removed,  a  single  sheet  being  sufficient.  Ice 
should  be  applied  to  the  head.  In  bad  cases,  the  body  also  should  be  rub- 
bed with  ice  or  iced  water.  When  he  can  swallow,  stimulants  and  ammo- 
nia may  be  administered  along  with  light  nourishment  (milk  or  beef  tea), 
and  a  full  dose  of  quinine.  Salines  and  mild  aperients  might  be  given 
afterwards.  The  general  opinion  is  against  bleeding,  but  it.  is  probably 
useful  in  some  cases.  Stimulants  should  be  given  in  very  small  quantities 
at  a  time.  Quietness  is  essential.  Counterirritants  may  be  useful  in  some 
cases.  The  after-treatment  must  depend  on  the  symptoms  which  develop 
themselves. 

Post-mortem  Appearances. 

Levick  has  shown  (pp.  cit.,  supra)  that  these  are  almost  identical  with 
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those  of  typhus  fever,  petechial  or  spotted  typhus.  He  gives  the  appear- 
ances of  each,  side  by  side,  in  a  table.  None  of  these  are  absolutely  dis- 
tinctive. Dr.  Aitkeu  shows  that,  as  in  hanging  and  drowning,  death  may 
occur  in  sunstroke  also  in  two  ways,  by  syncope  and  by  asphyxia.  Some 
of  the  sudden  deaths  would  probably  be  syncope.  (See  modes  of  Death,  p. 
553.)  In  the  majority,  however,  particularly  when  life  has  been  pro- 
longed some  hours,  we  should  find  as  follows:  Rigor  mortis  comes  ou 
quickly;  putrefaction  sets  in  very  rapidly;  livid  spots  and  petechia  are 
often  found  on  the  body  ;  the  brain  and  its  membranes  are  congested  with 
numerous  pun  eta  omenta,  and  perhaps  there  is  serum  in  the  ventricles. 
The  lungs  are  specially  dark  and  injected  with  blood,  particularly  the  central 
and  posterior  parts,  and  at  the  bases;  there  are  often  large  and  numerous 
pulmonary  apoplexies  or  extravasations  of  blood  ;  the  heart  is  filled  with 
liquid  blood,  especially  the  right  heart;  and  the  veins  are  also  greatly 
congested.  The  blood  coagulates  badly,  and  is  very  dark  in  color.  In 
some  cases  neither  heart  nor  brain  may  present  any  special  symptoms. 
The  liver  and  spleen  may  be  large  and  dark. 

Death  by  Fire,  Burns  and  Scalds,  Spontaneous  Combustion. 

From  the  reports  of  the  Registrar-General  it  would  appear  that  there 
is  an  annual  loss  of  life  from  fire,  including  burns  and  scalds,  of  nearly 
3000  lives.  About  300  of  these  are  in  Loudon  alone,  and  about  three- 
eighths  are  children  under  five  years  of  age.  Many  of  the  fires  occurring 
in  dwelling-houses,  as  they  occur  in  suspicious  numbers  about  the  quarter 
days  when  the  rent  is  due,  or  after  the  discharge  of  unfaithful  servants,  or 
on  the  eve  of  a  bankruptcy,  must  be  attributed  to  wilful  and  criminal 
wickedness;  a  great  many  are,  however,  due  to  accidental  causes,  such  as 
fire  spreading  from  a  chimney  to  the  walls  of  a  dwelling-house  (there  are 
many  chimneys  into  which  the  rafters  or  beams  actually  protrude) ;  the 
foolish  practice  of  throwing  lighted  pieces  of  paper  and  smouldering 
matches  on  the  floor;  sparks  from  the  fire,  and  hot  coals  falling  out  where 
there  is  no  fire-guard,  children  playing  with  fire,  and  other  causes  of  simi- 
lar kind,  too  numerous  to  mention.  Cats  and  other  domestic  animals  are 
supposed  to  cause  some  fires  in  the  night  by  their  habit  of  creeping  under 
the  grate.  If  startled  by  a  hot  coal  falling  on  their  back  they  rush  out, 
and  the  coal  may  fall  on  a  wooden  floor  or  on  a  heap  of  shavings.  Like 
the  lodging-house  cat,  the  domestic  variety,  fells  domestica,  is  thus  made  a 
scapegoat  of.  Smokers  are,  however,  far  too  careless  as  to  fuses,  matches, 
and  cigar  lights.     The  carelessness  of  servants  is  proverbial. 

Dr.  Guy  justly  remarks  that  in  fires  occurring  in  dwelling-houses,  the 
causes  of  death  are  mauifold,  as  for  example : 

A.  Some  of  the  victims  are  simply  suffocated  by  the  smoke,  or  rather 
the  gases  and  vapors  arising  from  the  burning  materials.  Of  this  our 
hospital  experience  affords  us  examples,  as  it  does  of  resuscitation  from  ap- 
parent death  by  this  means.  For  the  symptoms,  post-mortem  appearances, 
and  treatment,  see  the  chapter  on  Poisonous  Gases  (pp.  478-9),  and  on 
death  by  apncea  (pages  815,  854).  It  is  well  to  remember  that  a  current 
of  cold  air  is  often  met  on  the  floor  of  a  room. 

B.  A  few  die  of  shock  or  fright  (see  On  Modes  of  Dying,  p.  553).  Very 
old  persons,  young  children,  and  nervous  subjects  are  most  likely  to  die 
in  this  way. 

C.  Blows  from  falling  bricks,  stones,  or  other  materials  of  the  burning 
structure  may  cause  instant  death,  or  death  at  a  later  period.  The  late 
Mr.  Braidwood  met  his  death  in  this  manner — as  many  firemen  have 
done. 
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(We  must  refer  you  to  our  chapter  on  Wounds  for  information  as  to  the 
post-mortem  and  other  appearances.) 

D.  In  endeavoring  to  escape,  or  to  save  life  or  property,  people  may 
fall  from  windows  or  roofs,  or  from  the  top  of  a  wall,  or  off' a  ladder,  and 
thus  meet  with  dislocations  and  fractures  of  their  limbs,  fracture  or  other 
injuries  of  the  skull,  injuries  to  the  spine,  concussion  or  compression  of  the 
brain,  and  other  severe  or  fatal  injuries  (for  these,  see  next  chapter). 

E.  When  they  are  severely  burned  or  scalded,  or  have  met  with  other 
severe  injuries,  they  may  die  of  collapse  or  shock,  never  rallying  from  the 
first  severe  injury  to  the  nervous  system.  This  form  of  death  is  really 
very  similar  to  the  death  from  fright,  mentioned  under  head  B.  Very 
extensive  burns  and  scalds,  those  on  the  trunk,  and  those  attended  with 
intense  pain  at  first,  are  most  likely  to  kill  thus.  We  shall  recur  to  this 
shortly.  ' 

F.  Many  of  the  deaths  are  due  to  the  inflammation  and  other  sequelae 
which  ensue  after  burns  and  scalds,  or  any  of  the  other  accidents  met  with 
in  fires. 

Nearly  all  cases  of  burns  are  accidental. 

Very  rarely  suicides  choose  this  mode  of  death  ;  and  as  we  have  seen 
under  strangulation  (case  of  the  Countess  of  Goerlitz,  and  another  quoted 
by  Dr.  Taylor  from  Dr.  Schiippel  of  Tubingen,  p.  948),  murder  is  some- 
times attempted  to  be  concealed  by  fire.  There  are  also  a  few  cases  in  which 
murder  by  fire  alone  has  been  attempted  or  perpetrated.  The  proofs  in  these 
cases  must,  however,  in  general  (unless  in  cases  of  previous  injuries, 
strangulations,  etc.),  rest  on  other  than  medical  evidence. 

The  questions  likely  to  be  submitted  to  you  are  the  following : 

1.  Are  the  marks  on  the  body  those  of  burns  or  scalds  ? 

2.  Were  they  inflicted  before  or  after  death  ? 

3.  If  before  death,  were  they  sufficiently  severe  to  be  fatal. 

4.  Are  there  marks  of  any  disease  or  injury  which  might  account  for 
death. 

The  last  question  must  be  answered  after  reference  to  our  chapter  on 
Wounds,  etc. 

The  other  questions  may  be  conveniently  taken  here.  In  order  to  answer 
the  first,  we  must  enter  on  some  general  questions  relating  to  these  injuries  : 

As  in  the  case  of  accidental  death,  if  the  sufferer  die  within  a  year  and 
a  day  from  the  reception  of  the  injury,  an  inquest  is  absolutely  essential.  In 
all  cases  in  which  there  is  a  clear  nexus  causalis  between  the  injury  and  the 
death,  such  an  inquiry  is  desirable.  Medical  men  are  wrong  in  endeavor- 
ing (as  they  sometimes  do)  to  hinder  an  inquest.  No  matter  what  the 
rank  of  the  sufferer  may  be,  these  inquiries  are  useful  to  others.  No  doubt 
an  inquest  is  often  a  disagreeable  tax  on  the  time  of  a  professional  man, 
but  so  is  serving  on  a  jury  (from  which  you  are  exempt)  to  a  tradesman.' 
But  both  are  public  duties.  [ 

We  must  first  define  our  terms  :  A  burn  is  said  by  Mayneto  be  "a  lesion 
of  some  part  of  the  body,  of  greater  or  less  extent,  caused  by  the  applica-' 
tion  of  heat;"  but  this  definition  is  defective,  for  it  would  include  scald^ 
and  coup  de  soleil.  That  given  bv  Dr.  Taylor  is  far  better,  viz.,  "a  burn 
is  an  injury  produced  by  the  application  of  a  heated  substance  to  the  sur- 
face of  the  body."  The  death  of  King  Edward  II  and  of  others  from! 
melted  lead,  to  be  mentioned  presently,  show  that  this  definition  also  errs! 
in  using  the  words,  "  to  the  surface."  A  scald  is  said  to  be  "  the  re-ult  of 
the  application  of  a  liquid  at  or  near  its  boiling-point,"  either  within  thei 
body  (as  by  drinking  it)  or  outside  it.  Dr.  Taylor  justly  remarks  that! 
there  seems  no  real  distinction  between  a  burn  and  a  scald,  as  to  the  effects 
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produced  on  the  body,  except  in  the  case  of  boiling  water,  which,  although 
fatal,  never  causes  such  great  destruction  of  parts,  as  may  result  from  fire 
or  from  melted  metals.  Boiling  mercury,  melted  lead,  aud  the  like,  would 
cause  injuries  which  might  be  described  as  either  burns  or  scalds  at  plea- 
sure. A  sodden  state  of  the  skin  is  produced  by  severe  water-scalds, 
whilst  slighter  degrees  can  with  difficulty,  if  at  all,  be  distinguished  from 
burns. 

The  injuries  from  corrosive  liquids,  such  as  oil  of  vitriol  (impure  sul- 
phuric acid),  aqua  fortis  (impure  nitric  acid),  spirits  of  salts  (impure 
hydrochloric  acid),  aqua  regia  (or  nitrohydrochloric  acid),  caustic  potash 
or  soda  lye  (or  lees),  carbolic  acid,  or  other  corrosive  liquids  (such  as 
Burnet's  fluid,  or  acid  chloride  of  zinc),  caustic  lime,  etc.,  are  popularly 
termed  burns,  and  are  so  designated  in  the  statutes.  This  crime  was  at 
one  time  very  prevalent.  By  the  24  and  25  Vic,  c.  100,  s.  29,  this  offence 
is  specially  mentioned,  and  punishment  provided.  It  is  said  that  formerly 
a  prisoner  escaped  the  charge  of  felony,  because  it  could  not  be  proved  in 
law  that  sulphuric  acid  would  produce  a  wound  !  (See  Taylor,  loc.  cit.,  p. 
697-8.)  We  fancy  few  medical  men  would  deuy  its  wounding  power. 
However,  this  statute  does  not  define  a  wound,  but  mentions  the  nature  of 
the  fluid  thrown  as  "any  corrosive  fluid,  or  any  destructive  substance," 
which  would  include  dynamite,  nitroglycerin,  etc.  (For  the  special 
effects  of  corrosive  liquors,  we  must  refer  you  to  pages  227,  263,  the  Min- 
eral Acids,  etc.,  and  to  pages  86,  104,  151,  and  pages  133,  221,  etc.)  Dr. 
Taylor  mentions  a  case  in  January,  1833,  of  a  man  (?)  pouring  a  quantity 
of  strong  nitric  acid  into  his  wife's  ear  while  asleep.  She  had  a  variety  of 
symptoms,  including  right  hemiplegia  and  convulsions,  and  died  after  six 
weeks,  the  ear  aud  brain  both  being  extensively  injured,  and  the  petrous 
bone  carious.  ("Medical  Times  and  Gazette,"  vol.  xvii,  p.  89.)  In  a 
case  at  Aberdeen  a  woman  poured  oil  of  vitriol  down  her  husband's  throat, 
whilst  asleep  with  his  mouth  open.  In  a  recent  case  a  strong  solution  of 
corrosive  sublimate  was  used  in  a  like  way.  Both  these  cases  were  treated 
as  cases  of  poisoning.  Those  in  which  an  eye,  etc.,  has  been  lost,  might 
also  be  treated  as  cases  of  maiming.  (See  next  chapter.)  In  general  the 
color  of  the  skin  will  show  the  kind  of  corrosive  used — yellow  from  nitric 
acid,  dark  brown  from  oil  of  vitriol,  white  or  pale  yellow  from  hydro- 
chloric acid,  etc.  ;  but  for  special  symptoms  refer  to  the  substances,  to 
which  reference  has  been  made  above.  Iu  order  to  burn,  some  substances 
must  be  heated  nearly  to  redness,  or  beyond  it,  or  they  must  be  in  a  melted 
or  boiling  condition,*  but  metals  will  produce  redness  aud  vesication  and 

.  *  The  melting  and  boiling  points  of  different  metals,  and  other  substanees,  differ 
greatly,  as  is  shown  by  the  following  table  from  Fownes's  Chemistry.  (The  degrees 
are  Centigrade)  : 


Substance. 

Melting-point. 

Substance. 

Boiling-point. 

Mercury,     .... 
Phosphorus, 

Lead 

Sulphur,      .... 

Bismuth,      . 
■    Cadmium,'    . 
Tin, 

Calcium  chloride, 
Copper,         .... 
Antjniony,  .... 
Grav  cast-irou,  . 

Steel, 

Platjinura,    .... 

—39° 

+44° 
332° 
115° 
107° 
270° 
320° 
235° 

1000° 
433° 

28  5° 

1090° 
425° 

1200° 
1300  to  14011° 

2000° 

Aldehyd,     .... 

Ether 

Bisulphide  of  carbon, 

Alcohol 

Water 

Einseed  oil, 
Nitric  acid  (strong),  . 
Oil  of  turpentine, 
Sulphuric  acid,  . 
Mercury,      .... 

20.8° 
34  9° 
4fi.l° 
78.4° 

100° 
337.7° 

120° 

157° 
320.6° 

350° 
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coagulation  of  blood  and  other  injuries  when  heated  to  212°  F.  or  100°  C. 
The  actual  cautery  is  said  to  be  more  efficacious,  in  arresting  haemorrhage 
when  at  a  black  heat  than  when  red  or  white.  The  skin  is  generally 
much  destroyed  in  burns  from  flame  (as  of  a  gas  lamp  or  candle),  whilst 
in  gunpowder  explosions  accompanied  with  burns,  many  small  black  or 
bluish  specks,  or  particles  of  unconsumed  carbon  (charcoal)  are  found 
imbedded  in  and  under  the  skin.  Bums  from  phosphorus  are  always 
specially  deep  and  severe,  from  the  intense  heat  accompanying  its  com- 
bustion. 

The  amount  of  injury  inflicted  by  burns  has  been  classed  by  Dupuytren 
as  follows,  in  six  degrees : 

1st  Degree. —  The  skin  is  only  scorched,  or  slightly  reddened,,  with  efflores- 
cence of  the  cuticle,  bid  no  permanent  injury. 

2d  Degree. — There  is  not  only  general  redness,  but  there  is  a  formation 
of  vesicles,  either  at  once  or  in  a  few  hours.  Some  of  these  vesicles  or 
blisters  may  be  very  large,  and  tense  with  serum.  (Note  that  iodine,  can- 
tharides,  scalding  liquids,  melted  sealing-wax,  tallow,  etc.,  metals  heated 
to  112°  F.  or  100°  C,  and  strong  acids,  etc.,  will  also  produce  very  similar 
vesication.)     Both  of  these  degrees  are  painful. 

3d  Degree. —  The  cutis  or  skin  is  destroyed;  yellowish- gray  or  brownish 
eschars  form,  and  involve  the  whole  thickness  of  the  skin ;  the  surrounding 
integument  is  more  or  less  reddened  and  vesicated,  and  the  part  is  ex- 
tremely painful.  The  eschars  from  severe  scalds  will  be  soft  and  pulpy, 
and  of  an  ashy  gray  (sodden)  character. 

4th  Degree. — In  this  the  whole  thickness  of  the  skin  and  part  of  the  subcu- 
taneous cellular  tissue  are  destroyed ;  dry,  yellowish  black,  insensible  eschars  are 
formed,  ivith  considerable  inflammation  around  them,  leaving  on  their  separa- 
tion deep  and  luxuriantly  granulating  ulcerated  surfaces. 

5th  Degree. — In  this  the  eschars  extend  more  deeply,  and  the  muscles, 
fascioe,  and  soft  structures  are  implicated. 

6th  Degree. — In  this  the  whole  thickness  of  the  limbs  is  completely  destroyed 
and  charred;  the  bones  and  all  are  involved. 

It  seldom  happens  that  a  burn  occurs  in  which  two  or  three  of  these 
degrees  are  not  mixed  together.  Hence  Mr.  Luke,  Mr.  Curling,  and  other 
surgeons  have  suggested  a  simple  classification  something  like  this : 

1st  kind. — Burns  or  scalds  only  involving  the  skin  or  subcutaneous  con- 
nective tissue,  more  or  less  severely. 

2d  kind. — Burns,  etc.,  which  involve  the  muscles  and  tendons,  with 
their  nerves  and  bloodvessels. 

3d  kind. — Burns  which  involve  the  bones  also,  and  (on  the  trunk)  in- 
ternal viscera.     In  fact  the  most  severe  kind  of  all. 

4th  kind. — Mixed  burns,  and  scalds,  or  those  in  which  these  various 
degrees  are  more  or  less  mixed.  As  a  child  in  drinking  boiling  water  (a 
pretty  common  accident  in  large  towns)  may  scald  its  throat  severely,  and 
some  part  of  its  body  (protected  by  dress)  only  slightly. 

Pouillet  determined  the  following;  temperatures  by  means  of  an  air  thermom- 
eter.    They  correspond  to  the  stages  of  incandescence  of  a  metal  bar  : 

Incipient  red  heat,  525°  C  =    977°  F. 

Dull  red,  700°  C.  =  1292°  F. 

Cherrv-red,  900°  C.  =  1652°  F. 

Dark  orange,  1100°        =  2nl2°  F. 

White  heat,  1300°        =  2372°  F. 

Dazzling  white  heat,  1500°        =  2732°  F. 

See  article  on  Pyrometer  in  the  "  Popular  Encyclopaedia." 
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Dupuytren's  first  degree  is  produced  by  the  momentary  contact  of  a  hot 
body,  or  by  water,  etc.,  some  degrees  below  boiling-point,  and  leaves  no 
mark  after  a  few  hours.  The  second  degree  implies  a  longer  contact,  or 
liquids  at  the  boiling-point.  Although  there  may  be  some  suppuration  of 
the  vesicles,  it  seldom  leaves  permanent  marks,  except  in  persons  of  a  bad 
constitution,  or  weakened  by  previous  disease.  The  third  degree  invariably 
marks  by  a  shining  white  cicatrix  without  contraction  of  the  neighboring 
parts.  In  time  this  may  wear  out.  Occasionally  the  cicatrix  itself  con- 
tracts considerably,  and  assumes  a  cheloid  condition.  The  authors  can 
positively  state  from  their  own  observation  that  it  is  not  possible  a  few 
weeks,  months,  or  years  after  the  accident,  to  distinguish  the  marks  left 
by  some  burns  from  those  of  scalds. 

In  the  fourth  and  fifth  degrees,  there  are  not  only  cicatrices,  but 
generally  considerable  deformity,  and  the  contraction  of  the  skin  and  of 
the  deeper  tissues,  thus  the  head  is  often  tied  down  to  one  side,  unless 
great  and  unusual  care  be  taken  whilst  healing.  Even  then  it  is  not 
always  possible  to  prevent  the  deformity.  The  arm  or  leg  also  may  be 
contracted  into  a  bent  and  almost  useless  position,  the  fingers  being  tied 
down  or  united  together  by  webs  of  skin.  Most  works  on  surgery  now 
contain  methods  of  preventing  or  curing,  as  far  as  possible,  these  ugly 
and  inconvenient  sequelse  of  burns  and  scalds.  Very  often  limbs  have  to 
be  amputated,  in  whole  or  in  part,  on  account  of  the  destruction  of  skin 
being  too  great  to  allow  of  repair  or  even  of  plastic  operations.  The 
authors  have  seen  very  aged  patients  bear  these  amputations  exceedingly 
well  after  burns.  Here  the  question  of  amputation  being  primary  or 
secondary  might,  and  probably  would,  arise.     (See  Malapraxis,  p.  635.) 

It  has  been  found  by  experience,  that  the  danger  of  a  hum  or  scald 
depends  far  less  upon  its  severity  (or  the  degree  in  which  the  tissues  are 
implicated  as  to  depth)  than- upon  the  amount  of  surface  of  the  hody  involved. 
In  other  words,  the  danger  of  these  accidents  is,  other  things  being  equal,  in 
proportion  to  the  number  of  square  inches  of  surface  burnt  or  scalded.  It  is 
true  that  injuries  to  the  limbs  are  usually  less  fatal  than  those  to  the  trunk. 
The  explanation  may  probably  be  found  partly  in  the  greater  implication 
of  sensory  nerves  in  extensive  burns,  and  partly  in  the  fact  that  so  much 
of  the  skin  is  no  longer  able  to  do  its  work  of  excretion  and  heat-regula- 
tion, for  it  is  known  that  if  we  simply  varnish,  or  paint,  or  coat  with  some 
impermeable  material  like  gutta-percha  or  india-rubber,  any  considerable 
portion  of  the  skin,  the  animal  becomes  greatly  inconvenienced,  and  if 
some  three-fourths  or  more  of  the  body  be  thus  treated,  the  animal  usually 
dies.  This  "  law  of  square  inches,"  as  it  may  be  called,  is  not  only  verified 
by  the  experience  of  all  who  have  witnessed  many  cases  of  burns,  but  is 
strikingly  shown  by  a  series  of  cases  with  measurements,  recently  published 
by  Inspector-General  Dr.  Wm.  Smart  of  Haslar  Hospital,  in  his  remarks 
on  burns  by  gunpowder,  and  scalds  by  steam,  founded  on  his  experience  iu 
the  China  war,  and  in  the  recent  explosion  on  board  H.  M.  S.  Thunderer, 
treated  at  Haslar  ("  British  Medical  Journal,"  Sept.  23,  1876,  p.  389). 
The  majority  of  the  latter  had  from  200  to  500  square  inches  of  scalded 
surface.  One  man,  however,  who  had  some  766  square  inches  (or  nearly 
one-third  of  his  superficies,  calculated  at  2300  to  2400  square  inches)  re- 
covered. His  scald  was,  however,  only  of  the  first  degree.  A  scientific 
observer,  who  had  been  witness  to  the  consequences  of  two  great  magazine 
explosions,  remarked  that  if  as  much  as  80  square  inches  of  skin  were 
damaged,  there  was  always  a  degree  of  secondary  fever  present  involving 
danger  to  life.  Dr.  Smart  considers  that  350  square  inches  thus  injured 
places  life  in  the  greatest  jeopardy,  gunpowder  being  worse  than  steam. 
(The  other  effects  of  explosive  substances,  gunpowder,  dynamite,  picrate 
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of  potash,  and   the   like,   will    be  specially  mentioned    -under   gunshot 
wounds,  etc.,  in  the  next  chapter  on  wounds.) 

The  general  effects  of  burns  and  scalds  as  distinguished  from  the  purely 
local  effects  just  mentioned,  are  sometimes  called  constitutional  effects.  The 
first  effects  are  great  collapse  or  severe  shock  to  the  nervous  system.  The 
surface  of  the  body  is  pale,  the  extremities  cold,  the  pulse  quick  and 
feeble ;  there  are  repeated  and  severe  rigors  or  shiverings,  and  the  patient 
often  complains  bitterly  of  being  cold,  though  all  the  while  the  thermom- 
eter may  mark  a  rising  and  febrile  temperature.  In  some  cases,  however, 
the  temperature  is  really  subnormal,  as  in  collapse  proper.  In  fatal  cases 
these  symptoms  are  soon  succeeded  by  laborious  breathing,  coma,  and 
perhaps  convulsions,  particularly  in  young  children,  and  death  ;  in  others 
dissolution  is  preceded  by  a  period  of  imperfect  reaction,  with  delirium 
and  sharp  jerking  pulse.  Mr.  Erichsen  states,  with  great  correctness,  that 
the  first  period  of  depression  and  congestion  occupies,  as  a  rule,  some  forty- 
eight  hours.  Before  reaction  sets  in  there  is  usually  an  interval  of  quiet, 
during  which  the  child,  or  older  sufferer,  may  die  comatose  from  conges- 
tion of  the  brain  and  its  membranes,  and  from  effusion  into  the  ventricles 
of  the  brain.  The  mucous  membranes  of  the  stomach  and  intestines  are 
found  greatly  congested,  even  at  this  early  period.  Death  sometimes 
occurs  from  a  sort  of  passive  oedema  or  dropsy  of  the  lungs  ;  and  more 
rarely,  the  serous  cavities  (pleura,  peritoneum,  etc.),  become  the  seat  of 
copious  and  fatal  effusion.  From  the  second  day  to  the  second  week  we  get 
the  period  of  reaction  and  inflammation.  We  have  irritative  fever  attended 
with  thoracic  and  abdominal  complications.  We  get  pneumonia  (perhaps 
pleurisy)  or  bronchitis,  or  compounds  of  all  three;  and  in  some  cases  ente- 
ritis and  peritonitis.  The  authors,  from  a  personal  examination  of  many 
fatal  cases  of  burns,  can  confirm  Mr.  Curling's  statement  that  perforating 
ulcers  of  the  duodenum  are  pretty  common,  particularly  in  children  and 
young  people,  in  whom  Brunner's  glands  are  very  active.*  Mr.  Murray 
Humphrey  has  observed  that  the  lower  part  of  the  oesophagus  is  sometimes 
ulcerated,  and  the  authors  have  noted  that  Peyer's  patches,  and  in  fact, 
the  solitary  glands  generally,  are  often  greatly  inflamed,  and  sometimes 
ulcerated,  in  such  injuries  to  the  skin  as  severe  burns,  scalds,  large  blisters 
from  Spanish  fly,  and  the  burn  inflicted  by  strong  carbolic  acid.  Intus- 
susception of  the  small  intestines  is  also  very  commonly  noted  after  death 
from  burns,  but  it  is  probably  only  a  phenomenon  attending  the  death. 
The  ulcers  described  may  set  up  peritonitis,  or  fatal  haemorrhage,  by 
perforating  the  peritoneum  or  a  large  artery.  In  this  way  blood  may  be 
vomited  or  passed  by  stool.  The  first  week  is  the  most  fatal  period.  Thus 
of  fifty  fatal  cases  of  burns  noted  by  Mr.  Erichsen,  there  died  : 
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The  stupor  or  coma  produced  by  burns  and  scalds  may  be,  and  has  been, 
mistaken  for  opium  poisoning.  Mr.  Abernethy  once  gave  evidence  in  a 
case  where  a  surgeon  was  charged  with   the  manslaughter  of  a  child  who 

*  "  Medico-  Ohirurgical  Transactions,"  vol.  xxv ;  Humphrey,  "Association 
Journal,"  Oct.  19,   1855. 
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had  been  severely  scalded,  because  the  child  died  comatose,  and  this  was 
ascribed  to  eight  drops  of  laudanum  given  at  once,  and  ten  drops  two 
hours  after.  The  surgeon  was  acquitted,  as  Mr.  Abernethy  deposed  not 
only  that  the  practice  was  usual,  but  that  the  dose  was  a  proper  one.  Dr. 
Drewitt  states  that  he  gave  a  child  of  three  years  old  ten  minims  of 
JBattley's  solution,  in  divided  doses  every  night  for  a  fortnight,  besides  ad- 
ministering chloroform  every  day  when  the  scald  (a  severe  one)  was 
dressed.  The  authors  cannot  concur  in  Dr.  Taylor's  recommendation  to 
withhold  opium  from  burnt  children.  It  must  not  be  forgotten  that  extreme 
pain  may  be,  and  often  is,  fatal.  The  late  Sir  Robert  Peel  in  all  probability 
died  of  the  pain  from  his  fractured  ribs,  rather  than  from  any  other  result 
of  the  accident.  Tetanus  may  supervene  on  burns  and  scalds.  We  thus 
see  that  death  may  be  due  (1),  to  syncope  or  suffocation  at  the  time  of  the 
fire;  (2),  to  collapse  or  shock  very  soon  after;  (3),  to  coma,  convulsions, 
tetanus,  or  other  symptoms  referable  to  the  brain  and  nervous  system  ; 
(4),  to  bronchitis,  pneumonia,  or  oedema  of  the  lungs,  and  other  thoracic 
causes;  (5),  to  enteritis,  or  peritonitis,  or  haemorrhage,  due  to  abdominal 
lesions;  (6),  to  exhaustion  from  long-continued  and  profuse  suppuration; 
(7),  to  gangrene,  erysipelas,  pyaemia,  and  other  hospital  diseases;  and  (8), 
sometimes  to  other  causes. 

Post-mortem  Appearances. 

No  matter  how  much  the  remains  are  charred,  it  will  generally  be  pos- 
sible, unless  only  ashes  are  left,  to  distinguish  some  particulars  of  age,  sex, 
or  other  matters  which  may  aid  in  establishing  personal  identity.  Casper 
and  Dr.  Giunbaum  (see  foe.  cit.,  A.  Horn's  "  Vierteljahrsschrift,"  Oct.  1864) 
have  been  able  to  determine  the  sex  in  remains  considerably  charred  (see 
references  under  Personal  Identity,  etc.,  p.  561,  and  Tardieu's  cases  of  In- 
fanticide, p.  717).  Bones  often  retain  their  form  when  burnt,  more  than 
would  be  supposed  from  a  priori  reasoning.  Even  ashes,  supposed  to  be 
human,  should  first  be  examined  for  foreign  bodies,  of  metal,  etc.,  such  as 
rings,  studs,  false  teeth  or  the  gold  mounts  of  such  (as  in  the  case  of  Dr. 
Parkman),  and  next  by  chemical  analysis,  (1)  as  to  their  composition,  and 
(2)  as  to  the  presence  of  arsenic  and  other  poisons.  It  has  been  stated  that 
arsenic  acid,  As./),,,  or  trihydrogen  arsenate  H.,As04,  will  replace  phos- 
phoric acid  in  the  bones,  but  we  are  not  aware  that  this  has  ever  been 
proved  in  human  beings.  Occasionally  no  peculiar  appearances  at  all  may  be 
found  in  the  interior  of  bodies  dying  from  burns.  If  death  have  resulted 
from  suffocation,  no  marks  may  be  found  outside  the  body.  But  usually 
we  shall  find  in  deaths  from  burns  the  appearances  described  by  Dupuy- 
tren  (see  above),  or  suppurating  or  sloughing  surfaces  due  to  these.  Serum 
will,  in  most  cases,  be  found  in  all  the  seroxis  cavities  in  abnormal  quantity 
(ventricles  and  base  of  brain,  pleurae,  pericardium,  abdominal  cavity,  etc.). 
The  mucous  membranes  of  the  bronchi  and  alimentary  canal  ivill  generally  be 
much  congested.  So  will  the  lungs,  and  very  often  the  liver  and  kidneys, 
and  even  the  pelvic  organs.  The  duodenum,  oesophagus,  and  ileum  should 
be  specially  examined.  Dr.  Taylor  refers  to  cases  in  the  "Medical  Ga- 
zette," vol.  xxv,  p.  743,  and  vol.  xxxi,  p.  551,  to  the  "American  Journal 
of  Medical  Sciences,"  Januarv,  1861,  p.  137;  "  Lancet,"  1863,  vol.  i,  page 
60  I  Dr.  Buzzard's  case),  Dr.  Mendel's  cases  in  Horn's  "  Vierteljahrsschrift," 
1870,  2,  p.  93,  and  Dr.  Wilks,  in  "Guv's  Hosp.  Rep,"  1860,  No.  6,  p. 
146,  for  accounts  of  post-mortems.  The  subject  is  treated  of  at  some 
length  in  "Holmes's  System  of  Surgery,"  and  in  most  works  on  surgery. 
See  also  the  medical  journals  passim.  With  regard  to  the  appearance  on 
the  skin  in  case  of  burns,  it  is  generally  conceded  that  a  line  of  redness 
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surrounding  the  dead-white  of  the  skin  of  the  burnt  part  is  a  sign  that  the 
burn  was  inflicted  during  life.  This  red  line  is  not  to  be  confounded  with 
the  diffused  redness,  which  disappears  after  death  ;  that  is  a  capillary  con- 
gestion or  erythema,  but  this  line  of  redness  is  like  that  seen  in  gangrene, 
a  line  of  demarcation  between  the  living  and  dead  tissues,  and  is  seen  after 
death.  The  experiments  of  Sir  R.  Christison,  Dr.  Taylor,  and  others, 
showed  that  it  could  not  be  produced  more  than  a  few  minutes  (less  than 
ten)  after  death.  M.  Champouillou,  indeed,  asserts  that  he  has  produced 
it  easily  in  dead  bodies,  but  he  describes  a  much  slighter  and  more  super- 
ficial redness.  The  true  line  is  the  result  of  vital  reaction  (see  the  "Ann. 
d'Hygiene,"  vol.  i,  p.  442).  The  presence  of  granulations  (exuberant  ones 
are  called  "proud  flesh  "),  pus,  gangrene,  and  the  like  in  the  burnt  por- 
tions of  the  body  would  be  proof  positive  that  the  sufferer  from  the  burn 
had  lived  for  some  time  after.  Mr.  Curling  found  the  ulcers  previously 
described  about  the  tenth  day  in  most  cases — at  all  events,  iu  the  second 
week.     You  may  be  asked,  in  the  course  of  an  inquest  or  trial, 


Can  Vesications,  or  Blisters,  be  produced  in  a  Dead  Body  by  Fire,  Boiling 
Liquids,  or  Hot  Metals,  etc.  f 

It  is  usually  supposed  that  the  presence  of  vesications  is  a  proof  of  the 
burn  having  occurred  during  life,  and  in  ninety-nine  cases  out  of  a  hun- 
dred it  is  so;  hence  hot  sealing-wax  has  been  proposed  as  a  test  for  death 
(see  page  40,  Minor  Signs  of  Death).  Scalding  liquids,  flame,  hot  metals, 
aud  other  means  which  do  not  destroy  the  skin,  cause  the  exudation  of 
serum,  sometimes  in  a  moment  almost,  at  other  times  in  a  few  minutes  or 
after  some  hours.  The  serum  exuded  from  the  blood  raises  and  distends 
the  cuticle,  but  owing  to  the  delay  just  mentioned,  the  sufferer  may  die 
before  the  blister  rises.  The  question  asked  above  confuses  somatic,  or 
general  death  of  the  body  or  of  the  individual,  with  the  death  of  the  tissues, 
or  particular  parts  of  the  organism,  which  may  be  (aud  often  is)  delayed 
for  a  time.  Sir  R.  Christison  was  one  of  the  first  to  give  us  facts  on  this 
subject.  Pie  tried  the  effect  of  a  hot  iron  on  the  outside  of  the  hip  joint, 
in  a  young  man  comatose  from  opium  ;  and,  half  an  hour  after  the  youth 
died,  a  red-hot  poker  was  applied  to  three  places  on  the  inside  of  the  arm. 
In  both  cases  blisters  formed,  but  in  those  produced  during  life  there  was 
serum,  in  those  caused  after  death  there  was  only  air.  He  also  experi- 
mented on  an  amputated  leg.  Half  an  hour  after  it  was  cut  off,  no  blisters 
could  be  got  from  it  by  using  a  hot  iron  ;  but  ten  minutes  after  amputa- 
tion, blisters  containing  air  were  formed  easily.  Christison  therefore  con- 
cludes that  serum  in  a  blister  indicates  its  formation  in  life,  whilst  air  in  a 
vesicle  means  that  it  was  caused  after  death.  Dr.  Taylor,  Ollivier,  and 
others  (loc.  cit.,  p.  690,  and  "  Ann.  d'Hygiene,"  1843,  i,  p.  383),  both  failed 
to  get  blisters  eighteen  and  twenty  hours  after  death.  In  the  body  of  a 
man  just  drowned,  put  into  a  hot  bath,  Dr.  Taylor  found,  besides  the  skin 
separating  easily,  that  there  were  several  blisters  (vesications)  filled  with 
bloody  serum  produced  especially  on  the  legs.  Champouillon,  Leu  ret,  the 
late  Dr.  Wright,  of  Birmingham,  and  others,  all  state  that  they  have 
easily  produced  these  blisters  iu  dead  bodies,  even  as  long  as  twenty-four 
hours  after  death.  But  Dr.  Taylor  notes  that  most  of  these  were  dropsical 
subjects;  or  the  bodies  had  preserved  their  warmth,  and  were  still  supple  and 
flexible.  Liman  experimented  on  three  dead  bodies,  and  could  only  get 
air  or  gas  in  the  blisters  produced.  More  recently  Dr.  Chambert  has 
made  many  experiments  on  both  the  living  and  dead  bodies,  up  to  twenty 
hours  after  death.     He  concludes  that  within  that  period  vesications  or 
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blisters  may  usually  be  produced  on  the  dead  body,  and  at  even  a  lower 
temperature  than  in  the  living,  but  that  the  serum  contained,  instead  of 
being  thick  and  strongly  coagulable  by  heat  or  nitric  acid,  like  that  of 
blisters  formed  in  life,  is  thin,  watery,  and  scarcely  coagulable  at  all, 
turning,  perhaps,  a  little  milky. 

The  authors  experimented  on  some  twenty  to  thirty  bodies,  from  one  or 
two  hours  to  five  or  six  days  after  death  ;  also  on  several  amputated  limbs. 
In  the  latter,  blisters  could  hardly  ever  be  obtained  longer  than  from 
twenty  to  thirty  minutes  after  amputation,  probably  owing  to  the  rapid 
cooling.  In  the  dead  bodies  they  never  succeeded  in  getting  any  vesica- 
tion or  blistering  alter  the  first  eighteen  hours,  rarely  after  twelve  hours. 
They  conclude,  therefore,  as  follows : 

1st,  In  the  great  majority  of  cases,  blisters,  or  vesications,  are  pro- 
duced during  life — at  all  events  no  authentic  instance  is  known  of  their 
occurring  on  the  second  day  after  death — in  other  words,  if  not  formed 
whilst  the  person  was  alive,  they  must  be  formed  during  the  life  of  the 
tissues. 

2d.  The  probability  of  the  blisters  having  been  formed  in  life  is  enor- 
mously increased  if  we  find  them  containing  thick  serous  fluid,  rich  in 
albumen.  On  the  contrary,  if  they  only  contain  air  or  gas,  or  a  very  thin 
fluid,  poor  in  albumen,  they  have  in  all  human  probability  been  formed 
after  death. 

When  there  are  several  burns  on  a  dead  body,  you  may  be  asked,  "  Were 
all  these  burns  inflicted  at  one  and  the  same  time?"  To  answer  this  ques- 
tion, you  must  notice  if  any  of  them  have  begun  to  suppurate,  or  slough 
(become  gangrenous),  or  cicatrize,  or  show  any  other  of  such  changes  as 
indicate  vital  action.  But  burns  inflicted  at  the  same  time  may  not  all 
heal  with  equal  rapidity,  owing  to  their  degree,  or  to  some  peculiarities  of 
circulation  or  innervation,  the  situation  of  the  burn  or  scald,  and  its 
extent,  and  sometimes  to  the  mode  of  treatment.* 

Dr.  Guy  calls  attention  to  the  fact  that  badly  nourished  people  (suf- 
ferers from  phthisis,  starvation)  may  present  blisters,  etc.,  on  the  body  or 
extremities  not  unlike  those  produced  by  fire — without,  however,  any  fire 
or  boiling  liquid  having  been  applied.  Such  blisters,  and  sores  left  by 
them  (so-called  "  burnt  holes")  were,  alas,  too  common  in  the  great  Irish 
famine  due  to  the  potato  blight.  Mr.  Curling  met  with  a  case  which  he 
communicated  to  Dr.  Taylor,  in  which  the  dead  body  of  a  burut  child, 
aged  two  years,  had  wounds,  which  were,  in  fact,  gaping  holes,  on  both 
knees,  which,  at  first  sight,  it  seemed  unlikely  could  have  been  caused  by 
fire  alone.  But  careful  examination  of  the  wounds  made  him  attribute 
them  to  the  flames,  and  not  to  any  other  cause.  The  action  of  the  muscles 
had  no  doubt  assisted.     (Taylor,  loc.  cit.,  p.  696.) 

*  On  the  question  of  burns,  etc.,  in  the  dead  body,  and  the  production  of 
vesicles,  see  Chambert  ("  Annates  d'Hygiene,"  April,  1859);  Christison  ("Edin- 
burgh Medical  and  Surgical  Journal,"  vol.  xxxv,  p.  320)  ;  Leuret  ("  Annales 
d'Hygiene,"  1835,2,  387);  Champouillon  ("Annales  d'Hygiene,"  1846,  1,421); 
Wright  ("  Pathological  Researches  on  Vital  and  Post-mortem  Burning,"  1850)  ; 
"Aiinales  d'Hygiene,"  1859,  1,  342;  Casper  ("  Vierteljahrsschrift,"  1873,24,367)  ; 
Casper  ("Dr.  Balfour's  Translation,"  vol.  i,  p.  299,  etc.);  Dr.  Stone's  (of  Boston) 
report  of  the  trial  of  Dr.  Webster  for  the  murder  of  Dr.  Parkman,  1850;  the  trial 
( Heg.  v.  Newton)  for  matricide,  at  the  Shrewsbury  Lent  and  Summer  Assizes, 
1849;  and  the  systematic  works  of  Beck,  Taylor,  Guy,  and  other  writers,  on 
Medical  Jurisprudence. 
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Illustrative   Cases. 

Cases  I  and  II. — Murder  of  Six  Husbands  by  Melted  Lead. —  The  Reputed 
Origin  of  Coroner's  Inquests. 

The  following  anecdote  is  often  told.  We  have  been  unable  to  trace  it 
to  a  more  ancient  source  than  the  "  Dictionnaire  d'Anecdotes,"  etc.,  pub- 
lished by  La  Combe,  Paris,  in  1766,  although  it  refers  to  the  time  of  King 
Edward  the  First.  The  book  says  (p.  361) :  "  A  pretty  citizeness  of  London 
had  had  six  husbands,  one  after  the  other  ;  the  first  to  please  her  parents, 
the  rest  to  please  herself.  One  of  her  countrymen  was  brave  enough  to 
allow  her  to  make  him  her  seventh  husband.  For  a  few  months  all  went 
merrily.  Her  fondness,  perhaps,  made  her  indiscreet.  She  told  her  hus- 
band all  the  faults  and  follies  of  his  predecessors.  She  disliked  some 
because  they  were  sots,  others  because  they  were  unfaithful  to  her.  In 
short,  she  had  no  good  words  for  any  of  them.  The  husband,  suspecting 
something,  and  wishing  to  test  the  character  of  his  wife,  began  to  stay  out 
late,  and  to  appear  drunk  when  he  returned.  She  first  reproached  him, 
then  began  to  threaten  ;  but  he  continued  to  stop  out  late,  and  to  feign 
drunkenness,  even  more  often  than  before.  One  night,  when  she  believed 
him  dead  drunk,  and  fast  asleep,  she  took  a  lead  button  from  the  sleeve  of 
her  dress,  melted  it  in  a  pipe,  and  approached  the  pretended  sleeper,  to 
pour  the  melted  metal  into  his  ear.  The  husband,  no  longer  doubting  her 
guilt,  seized  her,  cried  for  help,  and  gave  her  up  to  justice.  She  was  first 
imprisoned,  and  then  tried,  the  dead  bodies  of  her  six  husbands  being 
exhumed,  and  all  bearing  witness  against  her,  by  the  discovery  of  lead 
in  their  ears  and  brains.  On  this  evidence  she  was  condemned  to  death. 
Hence  the  origin  of  coroner's  inquests  in  England." 

A  similar  case  is  recorded  in  the  "  Annates  d'Hygiene,"  1847,  2,  424, 
by  M.  Boys  de  Loury.  The  mother  of  an  idiot,  aged  twenty-five,  tried 
to  get  rid  of  him,  by  pouring  melted  pewter  into  his  right  ear,  whilst  he 
was  asleep.  Great  pain  and  violent  inflammation  followed,  but  he  re- 
covered. She  declared  he  had  done  the  deed  himself.  The  alloy  was  said 
to  be  composed  of  seven  parts  of  tin,  and  three  of  lead,  with  a  melting- 
point  of  about  340°  F.  (171.1°  C).  In  performing  some  experiments  on 
the  dead  body,  M.  de  Loury  found  that  it  was  difficult  to  fill  the  auditory 
canal  with  such  an  alloy,  because  the  high  temperature  caused  a  sudden 
expansion  of  the  air.  A  similar  case  with  strong  nitric  acid  has  been 
mentioned  at  p.  880. 

Cases  III  to  IX. — Bodies  Murdered  first,  and  Burnt  afterwards. 
(Beck,  loc.  cit.,  p.  523.) 

"Fodere  relates  (vol.  iii,  p.  18)  the  case  of  a  wretch  who  murdered 
several  individuals  with  an  axe  in  1809,  and  then  set  fire  to  the  house. 
The  medical  officer  did  not  deem  it  worth  while  to  examine  the  bodies,  and 
certified  that  their  death  was  due  to  fire.  Meanwhile  an  individual  was 
discovered  murdered  about  one  hundred  paces  from  the  house,  and  sus- 
picion being  excited,  the  bodies  were  disinterred.  It  was  found  that  the 
flames  had  only  burnt  the  flesh  superficially,  and  that  the  marks  of  the 
axe  were  still  distinctly  visible.  l)r.  Dunlop  (MS.  Lectures)  mentions  a 
similar  case  occurring  at  Glasgow  in  1809.  A  man  murdered  his  wife, 
and  then  set  fire  to  her  clothes.  There  were,  however,  marks  of  external 
violence  sufficient  to  convict  him."  "So  also  in  the  State  of  Maryland,  a 
few  years  since,  a  ruffian  murdered  a  whole  family,  and  then  fired  the  log 
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house  in  which  they  lived.  On  the  body  of  the  father,  however,  a  fracture 
of  the  skull  was  found;  and  in  consequence  of  a  bed  from  the  upper  room 
falling  on  the  mother,  her  body  was  so  far  uninjured  as  to  exhibit  three 
incised  wounds,  one  of  them  penetrating  the  stomach." 

The  murderer  was  detected  by  finding  on  him  articles  of  dress  belonging 
to  the  family.  Other  cases  of  the  kind  are  mentioned  by  Beck  and  Taylor. 
From  the  latter  {loc.  cit,  p.  692,  etc.)  we  extract  the  following  references: 

Case  of  Dr.  Prince  of  Uckjield,  March,  1848.  Two  persons  were  charged 
with  murder  of  a  newborn  child,  whose  body  was  also  burnt.  Drs.  Prince 
and  Taylor  concluded  the  child  had  been  burnt  alive.  The  woman  con- 
fessed it  was  so. 

In  Mr.  Paas's  case  (Rex  v.  Good),  and  in  that  of  Reg.  v.  Good,  and  one 
at  Leeds  in  January,  1843,  the  murder  was  probably  committed  first,  the 
burning  done  after.  So  in  Dr.  Parkman's  case;  see  reference  in  footnote 
to  p.  886. 

In  Reg.  v.  Taylor  (York  Lent  Assizes,  1842),  the  deceased  had  marks 
of  strangulation  on  her  neck,  and  her  clothes  were  much  burnt  from  the 
waist  to  the  knees.  She  was  lying  across  the  hearth.  The  medical  witness 
denied  that  there  could  be  burns  without  vesication  following! 


Case  X. — Attempted  Murder  by  Burning  with  Petroleum. — Death 
on  the  Second  Day. 

(Dr.  Taylor,  loc.  cit,  p.  695.) 

"  In  Reg.  v.  Gaitslcell  (Carlisle  Spring  Assizes,  1872),  the  prisoner  was 
convicted  of  manslaughter  under  the  following  circumstances:  He  poured 
a  quantity  of  petroleum  over  the  clothes  of  the  deceased,  and  by  accident 
the  vapor  caught  fire,  and  the  burns  produced  caused  the  man's  death  on 
the  following  day."  Although  it  is  said  the  clothes  caught  fire  by  accident, 
it  is  well  known  that  much  of  the  so-called  petroleum  or  American  Rock-oil, 
will  emit  a  vapor,  firing  considerably  under  100D  F.  (  =  38°  C.  nearly). 
See  Petroleum  and  other  inflammable  substances,  under  Spontaneous  Com- 
bustion, at  the  end  of  this  chapter. 

Case  XI. — Suicide  attempted  by  means  of  Fire. 

(Taylor,  loc.  cit.,  p.  695.) 

"  A  case  of  this  kind  occurred  in  Newgate  in  December,  1871.  One  of 
the  prisoners  was  found  in  his  cell  with  his  clothes,  and  part  of  the  bed- 
clothes, much  burnt,  and  with  some  severe  burns  on  the  body.  The  gas- 
light in  the  cell  was  so  placed  that  no  accident  could  account  for  the  fire; 
but  all  the  facts  concurred  to  show  that  the  man  had  done  the  act  deliber- 
ately. He  gave  no  alarm,  but  a  moaning  was  heard  in  the  cell,  and 
this  caused  the  warder  to  enter  and  make  the  discovery  in  time  to  save 
him." 

Cases  XII  to  XV. — Boiling  Water  used  with  intent  to  Murder  (?). 

(Taylor,  loc.  cit,  p.  697.) 

"At  the  Liverpool  Summer  Assizes,  1847,  a  woman  was  convicted  of 
throwing  boiling  water  over  her  husband  with  intent  to  maim  him  {Reg. 
v.  King).  In  another  case  (Reg.  v.  Blewitt,  Worcester  Summer  Assizes, 
1847),  prisoner  was  convicted  of  the  manslaughter  of  his  wife  by  pouring 
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over  her  the  contents  of  a  kettle  of  boiling  water.  At  the  Stafford  Winter 
Assizes,  1859  {Reg.  v.  Hill),  a  man  was  convicted  of  feloniously  casting 
boiling  water  over  the  prosecutor  "with  intent  to  do  him  grievous  bodily 
harm."  The  medical  evidence  was  to  the  effect  that  the  scalds  were  on  the 
head,  cheek,  neck,  and  arm,  and  were  of  a  dangerous  character.  A  woman 
at  Glasgow  endeavored  to  kill  her  husband  by  pouring  boiling  water  over 
his  genital  organs  while  he  was  asleep  in  bed.  He  died,  but  his  death 
could  not  be  clearly  traced  to  this  cause. 


On  the  Comparative  Immunity  to  Bums  and  Scalds  and  Great  Heat,  evinced 
by  certain  persons,  Conjurors,  etc. 

It  may  not,  perhaps,  be  matter  for  great  surprise  that  the  human  body,, 
as  mentioned  at  page  870,  will  bear  extraordinary  degrees  of  heat  for  a 
short  time,  as  exemplified  by  Chabert,  the  fire-king,  and  by  the  workmen 
and  workwomen  in  potteries,  glasshouses,  ironworks,  etc.  But  the  feats 
shown  by  workmen,  and  sometimes  by  public  exhibitors,  as  to  the  handling 
of  red-hot  metal,  burning  coals,  and  the  like,  are  so  marvellous  that  they 
might  be  disbelieved  were  there  not  an  explanation  forthcoming,  to  a 
certain  extent,  in  the  so-called  spheroidal  ebxdlition  of  liquids.  "M.  de 
Boutigny  showed,  at  the  meeting  of  the  British  Association  at  Ipswich,  m 
1851,  that  a  hand  which  is  naturally  damp,  or  which  has  been  slightly 
moistened,  may  be  safely  passed  into  the  stream  of  molten  iron  as  it  flows 
from  the  furnace.  For  in  all  such  cases  a  thin  film  of  aqueous  fluid  in 
the  spheroidal  state  intervenes  between  the  skin  and  the  heated  surface." 
Carpenter's  "  Physiology,"  note  to  p.  484.  The  ancient  trial  by  the  ordeal 
of  the  hot  ploughshare  may  thus  be  explained;  though  it  is  to  be  feared 
that  the  more  guilty,  the  more  likely  to  escape,,  unless  indeed  fear  made 
the  skin  dry,  hot,  and  parched,  instead  of  moist.  See  article  Spheroidal 
State  in  the  "  Popular  Encyclopaedia." 


Spontaneous  Combustion.. 

Certain  mineral,  vegetable,  and  animal  substances  appear  really  to  be- 
prone  to  spontaneous  combustion.  In  other  wordsr  they  fire  without  any 
light  or  spark  being  put  to  them.  What  are  called  pyrophori  are  ex- 
amples of  this.  One  of  the  most  celebrated  of  these,  the pyrophorus  of  Hom- 
berg,  is  a  mixture  of  dried  alum  and  sugar,. carbonized  in  an  open  pan,  and 
then  heated  to  redness  in  a  glass  flask,  contact  with  air  being  avoided.  It 
ignites  spontaneously  on  exposure  to  the  air.  The  tartrates  of  lead  and  of 
iron,  and  Prussian  blue  heated  to  redness  and  then  cooled,  without  contact 
with  air,  and  inclosed  in  glass  tubes,  fire  as  soon  as  the  tubes  are  broken, 
and  the  finely  divided  metallic  compounds  immediately  ignke.  They  are 
conveniently  made  by  heating  these  tartrates  in  a  glass  tube  in  a  stream 
of  coal-gas  or  of  hydrogen,  which  decomposes  the  salt,  leaving  the  metal' 
in  a  state  of  very  fine  division.  The  tube  is  sealed  whilst  hot.  On  shak- 
ing the  contents  of  the  broken  tube  in  the  air,  or  a  jar  of  oxygen  gas,  the 
particles  of  the  metal  are  oxidized  with  the  evolution  of  heat  and  light. 
The  so-called  Greek  fire  is  a  solution  of  phosphorus  in  bisulphide  of  carbon 
or  in  ether.  It  was  said,  to  be  largely  used  in  the  siege  of  Charleston  dur- 
ing the  late  civil  war  in  America. 

Among  heaps  of  rags,  cotton,  and  other  substances,  strongly  lubricated 
with  oil  (cotton  waste,  sheep's  wool,  etc.),  a  process  of  spontaneous  combus- 
tion often  occurs,  the  first  stage  of  which  appears  to  be  a  sort  of  heating,. 
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not  unlike  fermentation.  Hayricks,  and  ricks  of  corn,  and  other  cereals, 
not  seldom  fire  in  this  way.  Fresh-burnt  lime,  when  moistened  with  water, 
slakes  with  great  violence,  evolving  heat,  and  crumbling  to  a  soft  white 
bulky  powder,  which  is  a  hydrate  containing  a  single  molecule  of  water; 
the  latter  can  be  again  expelled  b}r  a  red  heat.  This  hydrate  has  the 
composition  CaO,H20.  So  great  is  the  heat  evolved  in  the  lime-carts  by 
a  shower  of  rain  that  they  not  seldom  catch  fire.  Spontaneous  combustion 
of  a  quantity  of  hemp  is  said,  but  not  proved,  to  have  been  the  cause  of 
the  recent  terrible  fire  in  Tooley  Street;  whilst  ships,  laden  with  coal  im- 
pregnated with  iron  and  sulphur  in  the  form  of  bisulphuret  of  iron  (iron 
pyrites),  are  said  to  catch  fire  by  the  access  of  moisture  (especially  in  the 
tropics)  occasioning  such  intense  heat  as  to  cause  the  combustion  of  the 
coal,  especially  when  air  is  admitted  by  opening  the  hatches.  Several 
fires  occurred  both  in  warehouses  on  shore,  and  in  the  Russian  navy,  towards 
the  close  of  the  last  century,  which  were  at  the  time  attributed  to  the  acts 
of  incendiaries.  It  was  subsequently  discovered  that  they  were  owing  to 
the  spontaneous  heating  and  ignition  of  large  quantities  of  flax  and  hemp 
impregnated  with  oil  or  grease.  Jute  is  another  substance  liable  to  this 
kind  of  thing.  Experiments  were  made  on  the  subject  on  a  large  scale  by 
the  Imperial  Academy  of  Science,  and  the  result  was  to  satisfy  the  in- 
quirers not  only  as  to  the  possibility  but  of  the  actual  occurrence  of  spon- 
taneous combustion  (Paris  and  Fonblanque's  "Medical  Jurisprudence," 
vol.  i,  p.  410.  See  also  the  "Ann.  d'Hygiene,"  1841,  1,  364).  The  great 
fire  in  Plymouth  Dockyard  in  1840,  says  Dr.  Taylor,  was  supposed  to  have 
originated  from  a  similar  cause,  though  others  attributed  it  to  design.  He 
also  states  that  an  injunction  was  lately  sought  against  certain  merchants 
for  the  stowage  and  drying  of  jute  on  premises  in  the  vicinity  of  which 
there  was  much  valuable  property,  for  a  similar  reason.  Some  gases,  such 
as  the  silicide  of  hydrogen  (silicum  hydride),  or  silicated  hydrogen  (SiH4), 
and  phosphuretted  hydrogen  (PH3),  also  fire  spontaneously  on  exposure  to 
air.  The  latter  is  said  by  M.  Paul  Thenard  to  arise  from  the  presence  of 
the  vapor  of  a  liquid  hydrogen  phosphide  (PH2).  This  substance  forms  a 
colorless  liquid  of  high  refractive  power,  and  very  great  volatility.  It  does 
not  freeze  at  0°  F.  ( — 17.8°  C),  but  in  contact  with  air  it  inflames  instantly, 
and  its  vapor  iu  very  small  quantity  communicates  spontaneous  inflamma- 
bility, not  only  to  pure  phosphuretted  hydrogen,  but  also  to  all  other  in- 
flammable gases.  The  Will  o'  the  Wisp  is  supposed  to  be  formed  of  this 
gas.  Many  other  gases,  when  mixed  with  air,  form  easily  exploded  and 
inflammable  gases.  Methane,  or  marsh-gas,  light  carburetted  hydrogen, 
firedamp,  are  all  names  given  to  CH4 :  it  forms  a  frightfully  explosive  gas 
when  mixed  with  ten  volumes  of  air  or  two  volumes  of  oxygen  ;  which  has 
been  the  cause  of  almost  innumerable  accidents  in  collieries  and  other 
mines. 

Coal-gas,  which  has  been  already  explained  to  be  a  mixture  of  several 
gases,  the  chief  of  which  are  light  and  heavy  carburetted  hydrogen,  aud 
carbon  monoxide,  is  also  very  explosive  when  mixed  with  air.  So  are 
many  vapors,  particularly  those  of  ether  and  bisulphide  of  carbon,  and  the 
vapors  given  off  at  various  temperatures  from  different  kinds  of  paraffin  oil, 
petroleum  and  other  rock  oils.*  It  is  found  by  experience  that  it  is  not  safe 
to  use  paraffin  oil  which  will  take  fire  on  the  application  of  a  match  and  burn 
continuously  at  a  temperature  below  100°  F.  (37.7°  C).  (See  Fownes's  Chem- 
istry, pp.  545-552,  and  Thorpe  and  Young  in  the  "  Berichte  der  Deutschen 

*  A  great  number  of  names  are  given  to  these.     Keroseneis  the  name  commonly 
given  in  Australia  and  the  States  to  petroleum.     Petroline  is  another  synonym. 
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Chemischen  Gesellschaft,"  1872,  p.  536,  and  Schorlemner  in  the  Proceed- 
ings of  the  Royal  Society,  xvi,  34,  367.) 

In  1873  the  petroleum  or  rock-oil  imported  into  this  country  was,  from 
the  United  States,  unrefined,  895  tuns,  value  £12,836;  refined,  16,377,- 
252  gallons,  value  £974,755;  and  58,548  gallons  of  refined  from  other 
countries,  value  £4250.  Several  acts  of  Parliament  have  been  passed  to 
regulate  the  traffic  ;  that  now  in  force  is  the  34  and  35  Vict.,  cap.  cv, 
passed  21st  August,  1871.  Petroleum  must  not  be  kept  in  quantity  with- 
out license  from  the  local  authorities;  nor  must  it  be  sent  by  any  convey- 
ance, either  by  land  or  water,  without  being  labelled  in  couspicious  char- 
acters, and  the  label  must  contain  the  name  and  address  of  the  sender,  as 
well  as  that  of  the  consignee.  Besides  penalties,  the  petroleum  also  is  for- 
feited when  these  regulations  are  not  complied  with. 

Pure  hydrogen  gas  is  a  very  dangerous  and  explosive  compound  when 
mixed  with  a  little  air.  The  authors  know  of  several  medical  men  and 
chemical  pupils,  who  have  lust  the  sight  of  one  eye,  or  been  otherwise  in- 
jured, by  the  neglect  of  precautions  in  dealing  with  this  gas. 

Other  Explosive  Bodies. 

There  are  a  large  number  of  bodies  used  in  the  arts  for  blasting,  quarry- 
ing, and  other  purposes,  or  for  sporting  and  warlike  purposes,  which  nearly 
all  contain  nitrogen  loosely  combined.  The  wounds  produced  by  these 
will  be  separately  dealt  with  in  the  next  chapter,  but  some  mention  of 
them  seems  appropriate  in  this  place,  Oue  of  the  earliest  known  and  the 
most  used  is  gunpoioder,  with  the  invention  of  which  the  Chinese  are  cred- 
ited. The  Arabs  appear  to  have  known  of  it,  for,  in  A.D.  1331,  the  Moors 
are  said  to  have  used  it  in  siege  operations  before  Alicante,  and  certainly 
in  1342  at  Algesiras.  In  1250  the  Arabs  probably  used  a  mixture  simi- 
lar to  gunpowder  before  Damietta,  and  perhaps  also  in  a  naval  engage- 
ment in  1085.  The  Greek  fire  used  in  668  must  at  least  have  contained 
saltpetre  (potassium  nitrate)  mixed  with  pitch,  naphtha,  etc.,  since  it  was 
customary  by  its  means  to  hurl  stones  from  metallic  tubes.  The  earliest 
knowledge  of  Europeans  in  regard  to  the  chemical  mixture  of  powder  is 
found  in  the  ninth  century,  in  a  book  composed  by  Marcus  Grsecus,  pre- 
served in  the  university  of  Oxford,  which  also  accurately  describes  its  com- 
position. Roger  Bacon  (died  1294),  who  is  usually  credited  with  the  dis- 
covery, was  most  certainly  acquainted  with  its  composition  and  some  of  its 
properties.  But  Berthold  Schwartz,  a  monk  who  lived  at  Mayence  be- 
tween 1290  and  1320,  is  supposed  to  have  first  made  known  its  use  in  gun- 
nery. English  records  have  been  brought  to  light,  testifying  that  some 
kind  of  gunpowder  (pulvis  pro  ingeniis)  was  shipped  for  La  Hogue  (the 
Hague),  by  the  officers  of  King  Edward  III,  and  there  landed,  in  June  or 
July,  1346.  It  is  therefore  certain  that  it  was  used  at  the  battle  of  Crecy. 
The  proportions  of  the  constituents  in  various  kinds  of  gunpowder  differ 
somewhat.     The  following  may  serve  as  samples : 


Russian  powder 
mills. 

French  and 
Prussian  do. 

Waltham  Abbev 
Koval  Mills.  " 

Theoretical 
proportions. 

Saltpetre,      .    .    . 
Sulphur,  .... 
Charcoal,      .    .    . 

73.78 
12.63 
13.59 

75 

V2V2 

12^ 

75 
•15 
10 

74.8 
13.3 
11.9 

For  the  processes  employed  in  the  manufacture,  we  must  refer  to  tech- 
nical works.     The  grain  or  size  of  the  powder  varies  with  the  purposes 
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for  which  it  is  used  ;  a  large  grain  is  adapted  for  large  and  heavy  charges 
and  for  purposes  of  blasting.  Pellet  powder  is  in  small,  short  cylinders  or 
pellets,  with  a  cavity  at  one  end  to  easily  catch  flame.  Pebble  powder  is 
at  first  in  small  cubes,  which  have  their  corners  rounded  off  by  friction. 
All  powder  is  finally  dusted  and  glazed.  Service  powder  is  classified 
according  to  the  size  of  the  grain,  the  letters  L.G.,  F.G.,  R.L.G.,  R.F.G., 
signifying  large  grain,  fine  grain,  iarge  rifle  grain,  fine  rifle  grain,  etc.,  etc. 
It  powder  is  heaped  up  in  the  open  air  and  then  inflamed,  it  detonates 
with  little  report  or  effect.  Placed  loose  in  a  room,  a  small  quantity  fired 
merely  blows  out  the  windows,  but  the  same  quantity,  when  confined  in  a 
bomb  in  the  same  chamber,  and  inflamed,  tears  in  pieces  and  sets  on  fire 
the  whole  house.  In  one  of  Count  Rumford's  experiments,  he  took  less 
than  a  drachm  of  gunpowder  (about  2V'1  °f  au  ounce)  and  loaded  a  mortar 
with  it,  placing  upon  it  a  twenty-tour  pound  cannon,  weighing  8081 
pounds;  he  then  closed  up  all  the  openings  as  perfectly  as  possible,  and 
fired  the  charge,  which  burst  the  mortar  with  a  tremendous  explosion,  and 
raised  up  this  enormous  weight.  Mr.  Robins,  Engineer  General  to  the 
East  India  Company,  calculated  from  his  experiments  that  the  weight  of 
the  vapor  of  gunpowder  was  about  y-jth  of  the  weight  of  the  powder  yield- 
ing it,  and  244  times  its  bulk,  when  allowed  to  expand  to  an  elasticity 
equal  to  that  of  the  atmosphere.  To  this  expansive  force  of  the  gas 
evolved  from  the  powder,  we  must  add  the  effect  of  the  heat  raised  during 
the  combustion,  which  will  at  the  very  least  increase  elasticity  four  times, 
making  the  elastic  force  1000  atmospheres,  in  round  numbers;  which,  at 
the  ordinary  pressure  of  the  atmosphere,  will  make  the  force  of  the  gas  of 
confined  gunpowder  a  pressure  of  about  six  and  a  half  tons  to  each  square 
inch.  There  are  a  number  of  complex  chemical  decompositions,  and  it 
was  formerly  supposed  that  when  gunpowder  is  fired,  the  whole  of  the 
oxygen  of  the  potassium  nitrate  was  transferred  to  the  carbon,  forming 
carbon  dioxide,  the  sulphur  combining  with  the  potassium,  and  the  nitro- 
gen being  set  free.  There  is  no  doubt  that  this  reaction  does  take  place  to 
a  considerable  extent,  and  that  the  large  volume  of  gas  thus  produced, 
and  still  further  expanded  by  the  very  high  temperature,  sufficiently 
accounts  for  the  explosive  effects.  But  recent  investigations  by  Buusen, 
Karolyi,  and  others  have  shown  that  the  actual  products  of  the  explosion 
of  gunpowder  are  much  more  complicated  than  this  theory  would  indicate, 
a  very  large  number  of  products  (including  compounds  of  nitryl,  or  N02, 
see  Gun-cotton)  being  formed,  and  a  considerable  portion  of  the  oxygen 
being  transferred  to  the  potassium  sulphide,  converting  it  into  sulphate, 
which,  in  fact,  constitutes  the  chief  portion  of  the  solid  residue  and  of  the 
smoke  formed  by  the  explosion.*  {See  Watts's  "  Dictionary  of  Chemistry," 
vol.  ii,  p.  958.)  Besides  saltpetre  or  nitre  KN03  (=  N02,(OK)  )  other 
potassium  salts,  as  the  chlorate  (KC103)  and  the  picrate  (C6H2K(N02)30), 
are  very  explosive,  the  latter  being  used  for  Orsini  bombs,  etc.,  the  former 
for  lucifer  matches.  Time  fuses  are  generally  made  of  string,  paper,  or 
other  materials  strongly  imbued  with  saltpetre.  The  sale  and  storage  of 
gunpowder  have  beeu  regulated  by  acts  of  Parliament  ever  since  the 
tjime  of  King  Charles  I.  The  various  laws  have  beeu  consolidated  by  23 
And  24  Vict.,  cap.  cxxxix,  28th  August,  1860,  by  which  former  acts  were 
Repealed.  The  sale  of  fireworks  without  a  license,  or  to  persons  under  six- 
teen years  of  age,  and.  the  throwing  of  fireworks  in  public  thoroughfares, 
are  also  prohibited,  under  penalty  of  £5.  No  dealer  is  to  have  more  than 
200  lbs.  of  powder  at  one  time,  nor  other  person  more  than  50  lbs.  in  any 

*  It  requires  a  temperature  of  about  525°  F.  =  273.8°  C.   for  complete  com- 
bustion. 


GUN-COTTON    AND    COLLODION.  893 

one  building,  either  on  land  or  water,  except  in  vessels  loading  or  unload- 
ing, etc.  Limited  quantities  only  are  to  be  sent  by  any  conveyance.  The 
act  24  and  25  Vict.,  cap.  cxxx,  6th  August,  1861,  extends  the  provisions 
of  the  previous  act  to  makers  of  patent  fuses.  The  25  aud  26  Vict.,  cap. 
xcviii,  7th  August,  1862,  includes  the  making  of  percussion  caps,  fire- 
works, etc.,  within  the  provisions  of  the  principal  acts;  whilst  the  exporta- 
tion of  gunpowder  may  be  altogether  prohibited  by  order  of  the  Queen  in 
Council,  under  the  45th  section  of  the  Customs  Consolidation  Act,  16  and 
17  Vict.,  cap.  cvii.  The  colors  of  fireworks  are  due  to  strontia,  baryta, 
antimony,  and  other  metallic  admixtures,  which  do  not  sensibly  increase 
the  danger.  So  dangerous  and  explosive  is  gunpowder  when  nearly  dry, 
that  all  metal  articles  of  dress,  such  as  buttons,  nails  in  shoes,  and  the  like, 
are  forbidden  in  powder  magazines.  Glass,  in  small  particles,  mixed  with 
gunpowder,  prevents  its  explosion  ;  this  process  has  been  patented.  When 
required  for  use,  the  glass  is  sifted  out.  Iron  is  far  more  dangerous  than 
copper,  hence  the  use  of  copper  hoops  and  copper  bolts  for  powder  casks. 
In  the  service,  red  (as  the  signal  of  danger)  is  employed  to  indicate  pow- 
der stores  and  magazines. 

Gun-cotton  is  a  substitution  product,  formed  from  cotton-wool  by  dip- 
ping it,  or  rather  steeping  it,  in  concentrated  nitric  acid ;  in  practice  a 
mixture  of  strong  sulphuric  and  nitric  acids  is  employed.  When  all  the 
acid  is  thoroughly  washed  away,  and  the  cotton  dried  by  a  gentle  heat,  it 
is  found  to  have  increased  in  weight  about  70  per  cent.,  and  to  have  become 
highly  explosive,  taking  fire  at  a  temperature  of  not  much  more  than  149° 
C.  (=  300°  F.),  and  burning  without  smoke  or  residue.  This  is  pyroxylin, 
the  gun-cotton  of  Schonbein.  Paper,  sawdust,  starch,  and  similar  sub- 
stances treated  in  this  way  become  very  highly  combustible.  Several 
varieties  of  pyroxylin  are  known,  distinguished  by  their  different  degrees 
of  stability  and  their  solubility  in  alcohol,  ether,  and  other  liquids.  Ac- 
cording to  Hadow,*  the  three  principal  varieties  are:  ; 

(a)  C18H.21(1ST02\015,  or  C6H.(N02\0.,  insoluble  in  a  mixture  of  ether 
and  alcohol,  but  soluble  in  ethyl ic  acetate.  It  is  produced  by  the  re- 
peated immersion  of  cotton-wool  in  a  mixture  of  two  molecules  of  nitric 
acid,  HN03,  two  molecules  of  oil  of  vitriol,  H2S04,  and  three  molecules 
of  water. 

(/3)  ClgH22(lSr02\015,  soluble  in  ether-alcohol,  insoluble  in  glacial  acetie 
acid.  Produced  when  the  acid  mixture  contains  half  a  molecule  more 
water  than  in  (a). 

(y)  C18H23(N02\01S  (Gladstone's  cotton  xyloidin),  soluble  in  ether  and 
in  glacial  acetic  acid.  Produced  when  the  acid  mixture  contains  one 
molecule  more  water  than  (a). 

The  first  of  these,  which  consists  of  trinitrocellulose,  is  the  most  explosive 
of  the  three,  and  the  least  liable  to  spontaneous  decomposition.  It  is  the 
only  one  adapted  for  use  as  an  explosive  agent,  and  is  especially  dis- 
tinguished as  gun-cotton.  From  experiments  of  General  von  Lenk,  of  the 
Austrian  service,  it  appears  that  to  insure  the  uniform  production  of  this 
particular  compound,  the  following  precautions  are  necessary : 

1.  The  cleansing  and  perfect  drying  (desiccation)  of  the  cotton  prior  to 
its  immersion  in  the  mixed  acids. 

2.  The  use  of  the  strongest  acids  procurable  in  commerce. 

*  "Chemical  Society's  Journal,"  vol.  vii,  p.  201.  See  also  Professor  Abel's 
papers  in  the  "  Proceedings  of  the  Royal  Society,"  vol.  xv,  p.  18-J,  and  "  Chemi- 
cal Society's  Journal"   (2),  vol.  xv,  p.  310;   "  Fownes's  Chemistry,"  p.  657-8. 
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3.  The  cotton  must  be  steeped  in  a  fresh  strong  mixture  of  acids  after 
its  first  immersion  and  partial  conversion  into  gun-cotton. 

4.  This  steeping  should  continue  for  forty-eight  hours. 

5.  The  gun-cotton  thus  far  made  must  be  thoroughly  purified  and 
cleansed  from  every  trace  of  free  acid,  by  washing  the  product  in  a  stream 
of  water  for  several  weeks.  Subsequently  a  weak  solution  of  potash  is 
advised  by  some  to  be  used  ;  but  this  is  not  really  necessary.  The  less 
highly  nitrated  compound,  dissolved  in  alcohol  (with  the  addition  of  some 
ether),  is  called  collodion.  It  is  used  in  surgery,  as  you  are  all  aware; 
and  largely  used  by  photographers,  as,  ou  drying,  the  evaporation  of  the 
alcohol  and  ether  leaves  a  thin,  transparent,  adhesive  membrane  on  the 
glass,  which  is  in  fact  a  species  of  paper. 

Gun-cotton  has  already  caused  some  deaths  by  the  explosion  or  combus- 
tion of  the  manufactured  product,  some  of  which  were  due  to  ignorance  of 
the  varieties  above  named.  One  such  occurred  to  the  great  private  manu- 
facturers, Messrs.  Prentice  of  Stowmarket ;  and  two  of  the  firm  met  their 
own  death  by  endeavoring  to  prevent  an  explosion.  Gun-cotton  has  about 
four  times  the  explosive  power  of  gunpowder.  By  the  application  of  de- 
tonating force,  gun-cotton  can  be  made  to  explode  when  quite  wet,  and 
therefore  incapable  of  being  fired.  In  short,  when  wet  it  is  quite  safe  from 
fire,  and  yet  ready  for  work  at  a  moment's  notice. 

Nitroglycerin,  which  has  been  mentioned  at  p.  463,  amongst  the  poisons, 
may  be  regarded  as  glycerin  in  which  the  three  hydrogen  atoms  of  the 
OH  groups  are  replaced  by  the  radical  of  N02.     Thus; 

C;,H5(OH\  =  glycerin,  whilst 
C3H5^ONd2)3  =  nitroglycerin. 

It  is  a  yellow,  oily  liquid,  heavier  than,  and  insoluble  in  water,  but  dis- 
solved by  alcohol,  ether,  and  other  solvents,  which  precipitate  it  on  the 
addition  of  water.  It  is  made  by  adding  to  350  parts  by  weight  of  glyc- 
erin, 2800  parts  by  weight  of  a  cooled  mixture  of  three  parts  of  sulphuric 
acid  of  1.767  sp.  gravity,  and  one  part  of  fuming  nitric  acid.  Great  care 
must  be  taken  by  means  of  ice,  or  freezing  mixtures,  to  avoid  rise  of  tem- 
perature during  the  operation.  The  liquid  is  poured  into  five  or  six  times 
its  bulk  of  cold  water,  when  the  heavy  nitroglycerin  sinks  to  the  bottom. 
When  violently  struck,  nitroglycerin,  or  glonoin,  explodes,  being  resolved 
into  water,  carbonic  acid,  nitrogen  oxides,  and  nitrogen  gas.  The  volume 
of  gas  produced  is  about  10,000  times  the  initial  volume  of  the  nitro- 
glycerin. The  detonation  seems  to  be  due  to  the  sudden  transformation 
of  the  motion  of  the  striking  body  into  heat;  before  this  heat  can  be 
equally  distributed  throughout  the  mass  of  nitroglycerin,  it  is  able  to 
raise  some  of  the  particles  of  that  substance  to  the  temperature  (190°  C. 
=  374°  F.)  at  which  they  suffer  decomposition,  the  shock  of  this  partial 
decomposition  is  propagated  to  adjacent  particles,  from  which  it  is  con- 
veyed to  others,  and  so  on.  The  same  effect  may  be  produced  by  heating 
a  portion  of  the  mass.  Its  explosive  force  is  about  thirteen  times  that  of 
gunpowder.  If  a  little  acid  has  been  allowed  to  remain  in  it,  it  will 
undergo  decomposition  spontaneously.  It  has  lately  come  largely  into 
use  in  quarrying,  mining,  and  engineering  operations,  such  as  tunnelling, 
blowing  up  wrecks,  and  also  in  torpedoes.  Dynamite  was  patented  by  A. 
Nobel  in  1867  ;  it  consists  of  a  silicious  earth  from  Oberlohe  in  Hanover, 
known  as  Kieselguhr,  impregnated  with  75  per  cent,  of  nitroglycerin. 
The  silicious  matter  is  of  diatomaceous  origin,  extremely  friable  and 
porous,  and  has  a  considerable  absorbent  power.  The  mixture  remains 
unchanged  for  any  length  of  time,  and  is  not  exploded  by  mere  shock,  but 
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requires  to  be  exploded  by  specially  prepared  fulminating  caps.  (See 
Percussion  caps.)  Thrown  into  a  fire,  it  burns  with  a  bright  flame,  but 
without  explosion.  Its  explosive  power  is  reckoned  as  about  eight  times 
that  of  gunpowder.  It  is  also  more  concentrated.  It  is  superior  to  blast- 
ing powder  in  mines,  because  not  affected  by  damp,  being  more  economical, 
and  giving  off  no  smoke.  Various  substitutes  for  this  silicious  earth,  such 
as  charcoal,  sand,  and  sawdust,  have  been  adopted.  That  made  at  Paris 
during  the  recent  siege  is  said  to  have  consisted  of  25  per  cent,  of  nitro- 
glycerin, and  75  per  cent,  of  burned  clay,  from  the  glass  and  brick  fur- 
naces. It  was  used  with  great  effect  in  breaking  up  the  accumulations  of 
ice  on  the  Seine.  (See  Dynamite  in  "Popular  Enclylopsedia.")  From 
its  great  disruptive  power,  wounds  caused  by  dynamite  will  probably  be 
very  rugged  and  severe,  as  well  as  often  appearing  contused.  A  prepared 
sawdust,  probably  a  variety  of  pyroxylin,  is  now  used  by  sportsmen,  in 
lieu  of  gunpowder.  When  used  in  the  right  proportions,  the  gun  is  said 
not  to  "  kick."     In  other  words  the  recoil  is  slight. 

Percussion  caps,  whether  used  for  large  or  small  firearms,  or  for  firing 
explosive  charges  in  mines,  etc.,  are  now  nearly  always  composed  of  fulmi- 
nates. Some  few  may  contain  chlorate  of  potash,  sugar,  sulphur,  phos- 
phorus, and  other  ingredients  used  in  making  matches,*  but  the  vast 
majority  are  composed  of  either  fulminate  of  mercury  or  fulminate  of  silver, 
or  some  of  their  compounds.  They  all  contain  fulminic  acid,  which  is 
bibasic,  and  represented  by  the  formula  C2N2H202,  or  C2(N20),H20, 
which  is  polymeric  with  cyanic  and  cyanuric  acids,  and  originates  in  the 
peculiar  action  exercised  by  nitrous  acid  upon  alcohol  in  the  presence  of  a 
salt  of  silver,  or  mercury,  etc. 

Silver  fulminate  is  prepared  by  dissolving  forty  or  fifty  grains  of  silver 
in  about  three-quarters  of  an  ounce  by  measure  of  nitric  acid  of  sp.  gr., 
1.37,  with  the  aid  of  a  little  heat.  To  the  highly  acid  solution,  while  still 
hot,  two  measured  ounces  of  alcohol  are  added,  and  heat  applied  until  re- 
action commences.  The  nitric  acid  oxidizes  part  of  the  alcohol  to  aldehyde, 
and  oxalic  acid,  becoming  itself  reduced  to  nitrous  acid,  which  in  turn  acts 
upon  the  alcohol  in  such  a  manner  as  to  form  nitrous  ether,  fulminic  acid, 
and  water;  1  molecule  of  nitrous  ether,  and  1  molecule  of  nitrous  acid 
containing  the  elements  of  1  molecule  of  fulminic  acid,  and  2  molecules 
of  water  ;  thus — 

HN02  C2N2H202  2H20. 

Nitrous  Ether.  Nitrous  Acid.  Fulminic  Acid.  Water. 

The  silver  fulminate  slowly  separates  from  the  hot  liquid  in  the  form  of 
small,  brilliant,  white  crystalline  plates,  which  may  be  washed  with  a  little 
cold  water,  and  dried  cautiously  in  a  warm  place.  The  only  perfectly 
safe  way  of  keeping  it  is  to  immerse  it  in  water.  It  is  soluble  in  thirty- 
six  parts  of  boiling  water,  but  nearly  all  crystallizes  out  on  cooling.  It 
is  one  of  the  most  dangerous  substauces  known,  exploding  with  fearful 
violence  when  strongly  heated,  or  when  rubbed  or  struck  with  a  hard  body; 
or  when  touched  with  concentrated  sulphuric  acid,  the  metal  is  reduced, 
and  a  large  volume  of  gaseous  matter  suddenly  liberated.  Strange  to 
say,  when  very  cautiously  mixed  with  copper  oxide,  it  may  be  burned  in 

*  The  following  is  said  to  be  the  "  composition  "  most  matches  are  dipped  into  : 
"  Phosphorus  (say),  4  parts  ;  nitre,  or  chlorate  of  potassium,  10  part« ;  fine  <rlue, 
6  parts  ;  red  ochre,  or  red  lead,  5  parts  ;  and  smalts,  2  parts."  In  safety  matches 
the  phosphorus  is  on  the  box. 
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a  tube  with  as  much  facility  as  any  other  organic  substance.  Its  compo- 
sition thus  determined  is  expressed  by  the  formula  Ag2C2(N2OjO,  or 
Ag.,C2N202. 

There  is  a  silver  potassium  fulminate  =  AgKC2N202.  which  also  deton- 
ates by  a  blow.  Corresponding  sodium  and  ammonium  compounds  exist. 
If  a  silver  fulminate  be  digested  with  water,  and  copper  or  zinc,  the  silver 
is  displaced,  and  a  fulminate  of  zinc  or  copper  produced. 

There  is  a  zinco-baric  fulminate  =  Zn"Ba"(C2Na02)2.  And  a  mercuric 
fulminate  Hg"C2N202,  which  is  prepared  by  a  process  very  similar  to  the 
one  given  for  the  silver  salt.  (See  Fowne's  "  Chemistry,"  pp.  862-4.)  Its 
properties  are  very  similar  to  the  silver  fulminate.  It  explodes  violently 
by  friction  or  percussion,  but,  unlike  the  silver  salt,  merely  burns  with  a 
sudden  and  almost  noiseless  flash  when  burned  in  the  open  air.  It  is  manu- 
factured on  a  large  scale  for  the  purpose  of  charging  percussion  caps; 
sulphur  and  potassium  chlorate,  or  more  often  nitre,  are  added,  and  the 
powder,  pressed  into  the  cap,  is  secured  by  a  drop  of  varnish. 

Aurum  fulminans  (which  Beckman,  in  his  "  History  of  Inventions,"  says 
was  known  to  the  older  alchemists)  is  said  by  Berzelius  to  have  the  corn- 
position  of  Au203,4NH3,H20.  It  is  formed  by  digesting  auric  oxide, 
Au203,  in  ammonia. 

The  oxide  of  silver,  and  its  oxalate,  and  other  silver  and  mercury  salts, 
are  capable  of  sometimes  detonating  with  considerable  force.  The  oxide 
of  silver  is  particularly  prone  to  explode,  when  prepared  from  the  nitrate 
and  precipitated  by  ammonia. 

The  teriodide  of  nitrogen  (NI3),  prepared  by  putting  iodine  into  am- 
monia; and  the  terchloride  of  nitrogen  (NC13\  prepared  by  inserting  a 
jar  of  chlorine  into  a  solution  of  nitrate  or  chloride  of  ammonium,  are 
very  dangerous  and  explosive  substances.  The  latter  explodes  between 
93°  and  105°  C,  with  most  fearful  violence  (=  199.4°  and  221°  F.).  It 
is  a  deep  yellow  and  very  volatile  liquid,  whose  vapor  irritates  the  eyes. 
It  has  asp.gr.  of  1.653, and  may  be  distilled  at  71°  C.  (160°  F.),  though 
not  without  extreme  risk.  Contact  with  almost  any  combustible  matter, 
such  as  oil  or  fat  of  any  kind,  determines  the  explosion  at  common  tem- 
peratures. It  is  now  believed  to  contain  some  hydrogen  (instead  of  NC13, 
it  may  be  NHC13  or  NH2C1).  As  may  be  imagined,  its  analysis  is  not 
easy. 

The  former  also  is  supposed  by  Gladstone  and  others  to  contain  NHI2, 
or  by  Bnnsen  to  beNI3,NH3.     But  its  composition  probably  varies. 

BertholleC  s  fulminating  silver  is  formed  by  digesting  argeutic  oxide,  Ag20, 
in  ammonia.  Whilst  moist  it  explodes  only  when  rubbed  with  a  hard 
body,  but  when  dry  the  touch  of  a  feather  is  sufficient. 

There  are  other  explosive  bodies  known  to  chemists,  but  those  named 
are  most  commonly  met  with.  We  are  thus  brought  to  the  conviction  that 
there  are  a  large  number  of  substances  whose  component  elements  are 
loosely  combined,  and  ready  to  form  other  compounds.  Yet  there  are 
many  reasons  which  make  scientific  witnesses  unwilling  to  believe  in  the 
spontaneous  occurrence  of  combustion  in  the  case  of  large  fires,  such  as 
that  of  Loudon  Bridge  in  1861,  attributed  to  the  spontaneous  combustion 
of  jute  in  its  ordinary  state,  for,  as  Dr.  Taylor  says,  this  jute  had  already 
borne  a  long  sea-voyage.  Again,  in  the  City  Flour  Mills,  in  Thames 
Street,  in  November,  1872,  Captain  Shaw  stated  that  although  the  fire 
was  supposed  to  originate  in  the  heating  of  damp  sacks,  several  of  these 
were  burned  on  the  outside,  and  not  in  the  middle.  It  was  also  found  that 
a  number  of  idle  persons  were  on  the  premises  that  afternoon,  and  one  of 
them,  who  had  a  box  of  lucifer  matches,  was  intoxicated. 

Again,  Dr.  Taylor  says,  the  heat  is  not  likely  to  reach  1000°  F.  (537.7°), 
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unless  largo  quantities  are  accumulated.  The  authors  know,  however,  of 
an  instance,  in  a  private  surgery,  where  there  was  no  reason  to  suspect  any 
one  of  arson,  in  which  the  contents  of  a  drawer  consisting  of  only  a  few 
greasy  woollen  and  cotton  rags  ignited.  Yet  Dr.  Taylor  remarks,  although 
it  may  be  true,  as  Chevallier  states,  in  the  "  Annales  d'Hygiene"  for  1841, 
1,  p.  276-309,  etc.,  that  wood  which  has  decayed,  and  is  then  dried  in  an 
oven,  is  as  inflammable  as  a  pyrophorus,  and  that  pine  or  other  resinous 
woods  long  exposed  to  temperatures  above  that  of  boiling  water,  become 
highly  combustible;  yet,  on  the  other  hand,  it  has  never  been  proved  that 
they  will  take  fire  below  their  igniting  temperature  in  air  (1000°F.  =  537.7° 
C).  Dr.  Taylor  says  "he  has  exposed  the  thinnest  deal  shavings  in 
contact  with  iron  pipes  at  temperatures  varying  from  150°  to  200°  F. 
(===  65.5°  to  93.3°  C)  for  some  weeks  without  combustion,  torrefaction,  or 
any  change  approaching  either  condition.  In  the  patent  desiccating  pro- 
cess for  timber,  joists  and  beams  are  exposed  for  many  days  to  temperatures 
of  200°  and  300°  F.  (=  93.3°  to  148.8°  C.)  in  heated  air  without  com- 
bustion. The  most  inflammable  deal  may  be  plunged  into  melted  lead  at 
620°  F.,  and  zinc  at  770°  F.,  and  retained  there  without  igniting.  (These 
temperatures  equal  326.6°  and  382.2°  C.)  The  wood  is  simply  charred 
when  it  touches  the  molten  metal,  but  does  not  burn.  The  dried  wood  is 
in  a  condition  to  burn  fiercely,  but  not  to  ignite  spontaneously;  or  no 
dwelling-house,  locomotive,  or  steam  vessel  would  be  safe  for  a  single  day." 
See  also  a  paper  by  Chevallier,  in  the  "Annales  d'Hyg'ene,"  1843,  1,  p. 
99,  for  instances  of  supposed  spontaneous  combustion,  in  which  the  ignition 
of  combustible  substances  was  caused  by  the  friction  of  wheels  or  machinery. 
Many  fires  in  houses,  churches,  workshops,  etc.,  are  due  to  the  faulty  con- 
struction of  flues  and  chimneys,  or  to  stovepipes  being  so  fixed  as  to  heat 
woodwork. 

Lampblack,  and  other  similar  things,  such  as  charcoal  finely  divided,  in 
bulk  and  perhaps  mixed  with  a  certain  proportion  of  oily  matter  (hydro- 
carbon), appear  prone  to  spontaneous  combustion.  See  a  case  of  fire  on 
board  a  ship  sailing  from  Portsmouth,  containing  lampblack,  reported  by 
Dr.  Taylor  (loc.  tit,  p.  709)  and  Liebig's  account  of  the  phenomena  in  his 
"Organic  Chemistry  Applied,"  etc.,  page  263.  See  also  the  "Annales 
d'Hygiene,"  1841,  1,  343.  In  July,  1865,  a  fire,  which  occurred  at  Don- 
caster  railway  station,  was  attributed  to  the  spontaneous  combustion  of 
lampblack. 

M.  Aubert  a  French  engineer,  ("Annales  de  Chimie,"  1831),  has  found 
that  charcoal  free  from  oil,  in  a  state  of  fine  division,  develops  great 
heat,  but  it  requires  to  be  in  masses  of  about  sixty  pounds  ;  and  the 
greatest  heat  was  in  the  centre,  or  about  five  or  six  inches  below  the  sur- 
face. 

Dr.  Taylor  gives  an  account  (p.  710,  loc.  cii.)  of  two  trials  as  to  ships 
said  to  have  been  fired  by  coals  containing  iron  pyrites.  Mitchell  v.  Gillespie, 
C.  P.,  1856,  is  one  of  these.     The  other  occurred  in  1859. 

Dr.  Frankland  showed,  in  the  "Chemical  News,"  1862  (vol.  vi,  p.  3), 
that  a  full  red  heat,  visible  in  daylight  (1160°  F.  or  626.6°  C.)  is  required 
for  the  ignition  of  the  gases  derived  from  coal. 

The  pyrites,  which  most  readily  undergo  this  change,  are  those  containing 
the  protosulphide  combined  with  the  bisulphide  of  iron  (Dumas,  "Traite 
de  Chimie,"  vol.  iii,  p.  59).  Bisulphide  of  carbon  is  said  to  fire  as  low  as 
300°  F.  (=  148.8°  C).  But  coal-gas,  the  vapors  of  alcohol,  ether,  oil  of 
turpentine,  and  benzole,  require  a  full  red  heat,  visible  in  daylight  (1160° 
F.,  or  926.6°  C.)  ;  but  all  these  substances  evolve  vapors  of  lower  tempera- 
tures, even  below  100°  F.  (37.7°  C.)  or  at  a  little  above  blood  heat,  and 
these  may  become  accidentally  kindled  by  contact  with  some  heated  or 
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ignited  body.  Phosphorus  (see  page  8.r>)  has  been  known  to  melt  and  fire 
spontaneously  when  touched  in  the  air  of  a  room  whose  temperature  was 
about  70°  F.,or  even  less  (=  21.1°  C).  At  120°  F.  (48.8°  C.)  it  melts 
and  burns  readily.  Dr.  Taylor  states  that  the  ordinary  lucifer  match  com- 
position fires  at  nearly  the  same  temperature  (120°  F.  or  48.8°  C).  Hence 
large  quantities  of  matches  may  fire  in  the  summer,  more  especially  as  they 
become  luminous  in  the  dark  in  very  hot  weather.  Red  or  allotropic 
phosphorus  (used  in  wax  matches,  and  now  in  most  of  the  best  kinds) 
requires  a  heat  of  159°  to  200D  F.,  or  70.5°  to  93.3°  C,  to  ignite  it,  even 
when   mixed  with  chlorate  or  nitrate  of  potassium. 

Cotton  waste  mixed  with  oil  is  known  to  be  prone  to  fire.  In  1865,  at 
the  Manchester  Autumn  Assizes,  in  Knowles  v.  North  British  Insurance 
Company,  the  verdict  was  returned  in  favor  of  the  defendants,  who  alleged 
that  plaintiffs  had  allowed  cotton,  lubricated  with  grease  and  oil,  to  be 
mixed  with  the  ordinary  cotton  waste,  hence  causing  the  fire.  Mr.  Gal- 
letly  ("  Pharmaceutical  Journal,"  September,  1872,  p.  225)  found  this 
change  rapidly  produced  when  drying  oils  (linseed,  etc.)  were  mixed  with 
cotton  waste;  with  boiled  linseed  oil,  less  than  two  hours  were  required; 
with  raw  oil.  four  to  five  hours  only  ;  with  rape  oil,  ten  hours ;  with  olive 
oil,  five  or  six  hours;  castor  oil  required  two  days,  lard  oil,  four  hours; 
sperm  oil  did  not  char  the  cotton  waste,  but  seal  oil  produced  ignition  in 
100  minutes. 

Mr.  Seanlan  ("Records  of  Science,"  August,  1835)  found  that  woody 
fibre  impregnated  with  turpentine  is  liable  to  spontaneous  ignition. 

Dr.  Taylor  gives  one  or  two  instances  of  ships  apparently  lost  from  this 
cause. 

We  are  led,  from  a  comparison  of  these  facts,  to  conclude  that  although 
human  agency  is  often  concerned,  or  the  vapors  of  inflammable  substances 
are  brought  into  contact  with  highly  heated  bodies  to  produce  the  effect, 
yet  that  undoubtedly  spontaneous  combustion  is  possible  in  a  variety  of  sub- 
stances from  the  mineral  and  vegetable  kingdoms.  We  will  now  come  to  the 
vexed  question  of 

Spontaneous  Combustion  in  the  Human  Body. 

There  is  no  subject  in  the  whole  range  of  Medical  Jurisprudence  on 
which  so  much  romance  has  been  built  as  upon  this.  Nearly  all  popular 
novelists  and  great  writers  have  embellished  their  works  by  the  intro- 
duction of  some  story  of  this  kind,  or  amused  themselves  by  telling  or  re- 
telling some  of  the  current  legends  on  this  subject.  The  disappearance  of 
the  rag  and  bottle  dealer  in  Dickens's  "  Bleak  House"  is  perhaps  one  of  the 
best  of  these.  Dickens,  however,  did  more  than  merely  use  the  incident. 
He  thoroughly  believed  in  the  possibility  of  the  occurrence.  And  in  "  All 
the  Year  Round  "  he  collected  a  number  of  supposed  authentic  cases. 

Different  writers  on  Medical  Jurisprudence  have  treated  the  matter  from 
various  points  of  view.  Some,  like  Beck,  just  mention  the  subject,  and 
give  illustrative  cases,  scarcely  expressing  any  opinion  as  to  the  possibility 
or  otherwise  of  the  event.  Some,  like  Casper,  contemptuously  reject  it, 
aud  offer  as  arguments  against  it,  that  a  foetus  soaked  a  long  time  in  spirits 
would  not  burn,  and  that  the  French  are  more  credulous  than  the  Germans. 
It  is  true  that  this  author  also  quotes  Liebiyfs  statement  as  to  the  human 
body  containing  75  per  cent,  of  water.  Others,  as  Taylor,  combat  the 
theory  of  spontaneous  combustion  in  a  more  scientific  spirit.  On  a  careful 
consideration  of  the  whole  case,  we  have  come  to  the  conclusion  that  there 
is  no  authentic  ease  on  record,  or  at  least  we  can  find  none,  in  which  truly 
"  spontaneoxis"  combustion  of  the  human  body  has  occurred ;  but  that  there  is 
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a  certain  amount  of  evidence  to  show  that  the  bodies  of  habitual  drunkards 
are  more  than  ordinarily  inflammable,  and  hence  that  slight  accidents, 
such  as  the  upsetting  of  a  candle,  or  a  spark  from  the  fire,  may  probably 
lead  to  such  combustion.  It  has  been  suggested  that  phosphuretted  hy- 
drogen may  be  generated  in  the  human  body,  and  Professor  Apjohn  ap- 
pears to  have  favored  this  view.  The  gases  found  in  dead  bodies  are  some- 
times inflammable,  as  was  the  case  with  the  gas  in  the  peritoneal  cavity 
of  a  typhus  patient  dissected  by  Dr.  Balby  ("  Edinburgh  Med.  and  Sur- 
gical journal,"  vol.  xxxvi,  p.  221).  And  we  know  also  that  sulphuretted 
hydrogen,  carbon  monoxide,  and  light  and  heavy  carburetted  hydrogen,  all 
of  which  are  sometimes  generated  in  the  living  body,  are  combustible 
gases.  There  remains,  however,  a  question,  whether  they  are  likely  to  be 
present  in  quantity  sufficient  to  burn  the  rest  of  the  body  to  any  extent. 
The  subject  of  cremation  has  lately  excited  considerable  interest,  and  it 
would  appear,  as  the  result  of  the  experiments  made  in  this  direction,  that 
nearly  two  hours  are  usually  required  to  reduce  the  human  body  entirely  to 
ashes,  even  with  a  very  intense  heat.  It  is  of  course  possible  that  an  extremely 
intense  heat  might  produce  a  similar  effect  in  less  time. 

Should  such  a  question  as  this,  of  the  spontaneous  combustibility  of 
the  human  body,  be  submitted  to  you  as  a  general  question,  you  can,  we 
think,  only  answer  it  with  reserve  as  we  have  done.  But  in  any  given 
case  of  a  body  found  burnt  it  is  clearly  your  duty  to  carefully  investigate 
the  circumstauces,  and  to  endeavor  to  find  some  cause  for  the  combustion. 
Of  the  various  cases  of  alleged  spontaneous  combustion  recorded  by 
different  writers  (of  which  Beck  gives  a  large  number,  with  references  to 
more,  and  to  various  writers  on  the  subject),  we  shall  quote  euough  to 
show  the  nature  of  the  evidence  : 

One  of  the  earliest  medico-legal  cases  is  related  by  Le  Cat.  The  wife 
of  the  Sietir  Millet  of  Rheims,  was  drunk  every  day  of  her  life.  The 
domestic  economy  of  the  house  was  managed  by  a  handsome  young  female. 
On  the  20th  February,  1725,  the  wife  ivas  found  consumed  at  the  distance  of 
afoot  and  a  half  from  the  kitchen  hearth.  A  part  of  the  head,  a  few  of  the 
vertebrae,  and  a  portion  of  the  lower  extremities  were  all  that  remained 
unconsumed.  A  foot  and  a  half  of  the  flooring  under  the  body  was  burnt, 
but  a  wooden  kneading  trough  and  a  tub  which  were  very  near  the  body, 
had  sustained  no  injury.  M.  Chretien,  a  surgeon,  examined  the  remains 
of  the  body  with  every  judicial  formality.  Jean  Millet,  the  husband,  being 
interrogated  by  the  judges,  declared  that  about  8  p.m.  on  the  19th  of 
February,  he  had  retired  to  rest  with  his  wife,  who,  not  being  able  to  sleep, 
had  gone  into  the  kitchen,  where  he  thought  that  she  was  warming  herself; 
that  having  fallen  asleep,  he  was  roused  by  an  infectious  odor ;  and  that 
having  run  to  the  kitchen,  he  found  the  remains  of  his  wife  in  the  state 
described  by  the  medical  reports.  The  judges  formed  an  opinion  that  he 
had  conspired  with  his  servant  to  destroy  the  wife,  and  he  was  condemned 
to  death.  On  appeal,  however,  to  a  higher  court,  this  decree  was  reversed, 
and  it  was  pronounced  a  case  of  spontaneous  combustion  ;  but  his  health 
and  fortune  were  irreparably  destroyed,  and  he  died  in  a  hospital.  Here 
it  will  be  seen  there  were  grave  elements  of  suspicion,  but  even  admitting 
the  husband's  statement,  there  is  yet  a  great  improbability  that  the  com- 
bustion was  spontaneous,  as  the  wretched  woman  was  so  close  to  the  fire. 
(Pierre  Aime  Lair,  in  "  Coxe's  Emporium  of  Arts  and  Sciences,"  vol.  i, 
p.  167,  quoted  by  Beck.) 

Beck  quotes  from  the  "  Transactions  of  the  Copenhagen  Society,"  that 
"  in  1692,  a  woman  of  the  lower  class  who  had  taken  little  but  intoxicat- 
ing liquors  for  three  years,  sat  down  one  evening  in  a  straw  chair  to  sleep ; 
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and  was  consumed  in  the  nighttime,  so  that  next  morning  no  part  of  her 
was  found  except  the  skull  and  the  extreme  joints  of  her  fingers;  all  the 
rest  of  her  body  was  said  to  be  reduced  to  ashes.  Again,  the  Countess 
Cornelia  Bond!,  of  Cesena,  in  Italy,  aged  sixty-two,  who  was  accustomed  to 
bathe  all  her  body  in  camphorated  spirits  of  wine,  fell  asleep  one  evening,  her 
maid  remaining  in  the  room  until  her  mistress  slept.  When  the  girl 
returned  in  the  morning  she  found  nothing  but  the  remains  of  the  body  in 
the  most  horrible  condition.  Four  feet  from  the  bed  was  a  heap  of  ashes, 
in  which  the  legs  and  arms  were  alone  untouched  ;  between  the  legs  lay 
the  head  ;  the  brain,  together  with  half  the  posterior  part  of  the  skull, 
and  the  whole  chin  had  been  consumed  ;  three  fingers  were  found  in  the 
state  of  a  coal,  and  the  rest  of  the  body  was  reduced  to  ashes,  which,  when 
touched,  left  on  the  fingers  a  fat,  fetid  moisture.  A  small  lamp  o)i  the  floor 
was  covered  with  ashes,  and  contained  no  oil ;  the  tallow  of  two  candles  was 
melted  ou  a  table,  but  the  wicks  still  remained,  and  the  feet  of  the  candle- 
sticks were  covered  with  moisture.  The  state  oj  the  bedding  suggested  that 
she  had  got  oxd  of  bed.  It  was  not  damaged,  though  the  furniture  and 
tapestry  were  covered  with  a  moist  kind  of  soot  of  the  color  of  ashes, 
which  had  penetrated  into  the  drawers  and  dirtied  the  linen."  (Bianchini, 
quoted  by  Beck.  See  also  Lair,  and  the  "  Philosoph.  Trans.,"  vol.  xliii, 
page  447.) 

In  the  "  Philosoph.  Trans.,"  vol.  xliii,  page  463,  it  is  recorded  that 
"Grace  Pett,  the  wife  of  a  fishmonger,  of  St.  Clement's,  Ipswich,  used  to 
go  downstairs  every  night  half-dressed,  to  smoke  a  pipe.  On  the  9th  of 
April,  1744,  she  got  up  from  her  hed  as  usual.  Her  daughter,  who  slept 
with  her,  did  not  perceive  that  her  mother  was  absent  till  next  morning 
when  she  awoke.  Soon  after  this  she  put  on  her  clothes,  and  going  down 
into  the  kitchen,  found  her  mother  stretched  out  on  her  right  side,  with 
her  head  near  the  grate.  The  body  was  extended  ou  the  hearth,  with  the 
legs  on  the  deal  floor,  and  it  had  the  appearance  of  a  log  of  wood  con- 
sumed by  a  fire  without  apparent  flame.  On  beholding  the  spectacle,  the 
girl  ran  in  great  haste  and  poured  some  water  over  her  mother's  body,  to 
extinguish  the  fire.  The  fetid  odor  and  smoke  which  exhaled  from  the 
body  almost  suffocated  some  of  the  neighbors,  who  had  hastened  to  the 
girl's  assistance.  The  trunk  was  in  some  measure  incinerated,  and  re- 
sembled a  heap  of  coals  covered  with  white  ashes.  The  head,  the  arms, 
the  legs,  and  the  thighs  had  also  participated  in  the  burning.  This  woman, 
it  issaid,/irw7  drank  a  large  quantity  of  spirituous  liquor,  in  consequence  of 
being  overjoyed  to  hear  that  one  of  her  daughters  had  returned  from 
Gibraltar.  There  was  no  fire  in  the  grate,  and  the  candle  had  burnt 
entirely  out  in  the  socket  of  the  candlestick,  which  was  close  to  her. 
There  were  also  found  near  the  consumed  body  the  clothes  of  a  child,  and 
a  paper  screen,  which  had  sustained  no  injury.  Her  dress  consisted  of  a 
cotton  gown." 

Another  of  Le  Cat's  cases,  quoted  by  Beck,  was  given  him  by  M.  Boin- 
neau,  cure  of  Plurguer,  near  Dol.  It  occurred  in  1749.  "Madame  de 
Boiseon,  aged  eighty,  a  great  spirit  drinker  for  many  years,  was  sitting  in 
her  elbow-chair  before  the  fire,  while  her  waiting-maid  went  out  of  the  room 
for  a  few  moments.  The  maid,  on  her  return,  seeing  her  mistress  on  fire, 
immediately  gave  an  alarm,  and  some  persons  having  come  to  her  aid,  one 
of  them  tried  to  extinguish  the  flames  with  his  hand,  but  they  adhered  to 
it  as  if  it  had  been  dipped  in  brandy  or  oil  on  fire.  Water  was  brought 
and  thrown  on  her,  yet  the  fire  appeared  more  violent,  and  was  not  ex- 
tinguished till  the  whole  flesh  had  been  consumed.  Her  skeleton,  exceed- 
ingly black,  remained  entire  in  the  chair,  which  was  only  a  little  scorched  ; 
one  leg  only  and  the  two  hands  detached  themselves  from  the  rest  of  the 
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bones.  It  is  not  known  whether  her  clothes  had  caught  fire  by  approaching 
the  grate;  but. she  was  in  the  same  place  in  which  she  sat  every  day,  there 
was  no  extraordinary  fire,  and  she  had  not  fallen." 

The  case  of  the  priest  Bertholi,  in  1776,  in  Italy,  quoted  by  Fodere, 
vol.  iii,  p.  210;  "  London  Medical  Repository,"  vol.  i,  p.  332;  and  given 
by  Beck  in  footnotes,  is  also  extremely  curious.  "  He  had  retired  to  a 
room  in  his  brother-in-law's  house,  as  was  supposed,  to  pray.  In  a  few 
minutes  his  cries  caused  the  room  to  be  entered.  He  was  found  extended 
on  the  floor,  and  surrounded  by  a  light  flame,  which  receded  as  they  ap- 
proached, and  finally  vanished.  On  the  next  morning,  M.  Battaglia  was 
called,  and  examined  the  patient.  He  found  the  integuments  of  the  right 
arm  almost  entirely  detached  from  the  flesh,  and  between  the  shoulders 
and  thighs  the  integuments  were  injured.  There  was  a  mortification  of 
the  right  hand,  and  this,  in  spite  of  scarification,  rapidly  extended  itself. 
The  patient  complained  of  burning  thirst,  and  was  horribly  convulsed  ;  he 
passed  by  stool  putrid  bilious  matter,  and  was  exhausted  with  continual 
vomiting,  accompanied  with  fever  and  delirium.  On  the  fourth  day,  after 
two  hours'  comatose  insensibility,  he  expired  ;  and  a  short  time  previous 
to  his  death,  M.  Battaglia  observed  with  astonishment  that  the  body  ex- 
haled a  most  insufferable  odor,  worms  crawled  from  it  on  the  bed,  and  the 
nails  had  become  detached  from  the  left  hand.  The  account  of  the  patient 
was  that  he  felt  a  stroke  like  the  blow  of  a  cudgel  on  the  right  hand,  and 
at  the  same  time  saw  a  bluish  flame  attack  his  shirt,  which  was  immedi- 
ately reduced  to  ashes;  the  wristbands,  in  the  meanwhile,  remained  totally 
untouched.  A  handkerchief  betweeu  the  shoulders  and  shirt  was  entire 
and  free  from  any  trace  of  burning.  His  breeches  were  also  uninjured, 
but  though  not  a  hair  of  his  head  was  burnt,  yet  his  cap  was  entirely  con- 
sumed. There  had  been  no  fire  in  the  room  except  that  the  lamp,  which 
had  been  full  of  oil,  was  now  dry  and  its  wick  reduced  to  a  cinder."  The 
vagaries  of  this  fire  are  more  like  the  effects  of  lightning  (see  page  859) 
than  anything  else.  A  case  which  is  said  to  have  occurred  in  the  neigh- 
borhood of  Bordeaux,  in  September,  1822,  is  too  absurd  to  require  either 
quotation  or  refutation.  The  curious  may  find  it  in  a  footnote  to  page  528 
of  Beck's  work.  Beck  gives  a  number  of  references  to  articles  on  the  sub- 
ject, and  to  recorded  cases,  in  his  footnotes.  The  deductions  of  Drs.  Lair 
and  Marc  apply  to  most  of  these.  They  say :  1.  Most  of  the  sufferers 
were  females,  and  advanced  in  life.  2.  Most  of  them  were  addicted  to 
spirits,  and  were  either  very  fat  or  very  lean.  3.  The  combustion  occurred 
accidentally,  and  often  from  a  very  slight  cause,  such  as  a  caudle,  a  coal, 
or  even  a  spark.  4.  The  combustion  was  very  rapid,  usually  consuming 
the  entire  trunk,  whilst  the  extremities,  as  the  feet  and  hands,  were  some- 
times left  unhurt.  5.  Water  sometimes  aided  rather  than  checked  the 
combustion.  6.  The  fire  seldom  did  much  other  damage,  and  often  did 
not  affect  the  combustible  objects  which  were  in  contact  with  the  human 
body  at  the  moment  it  was  burning.  7.  The  combustion  of  these  bodies 
left,  as  a  residuum,  fat,  fetid  ashes,  with  an  unctuous,  stinking,  and  very 
penetrating  soot.  8.  These  combustions  have  occurred  in  all  countries 
and  at  all  seasons. 

Dr.  Taylor  (loc.  cit.,  p.  701)  gives  the  case  of  a  woman  addicted  to  habits 
of  intoxication,  who  was  found  dead  in  her  room,  in  December,  1864. 
Her  clothes  were  on  fire  and  a  chair  had  been  burnt.  The  room,  when 
entered,  was  filled  with  a  thick,  black,  offensive  smoke.  On  examination, 
some  of  the  bones  were  found  quite  bare  of  flesh.  A  candle  was  still  burn- 
ing on  the  table,  and  there  was  also  a  fire  in  the  room  ;  but  otherwise  the 
case  (as  Dr.  Taylor  says)  might,  from  the  peculiar  features,  have  been 
taken  for  one  of  spontaneous  combustion.     So,  he  says,  might  the  case  of 
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Mrs.  Pulley,  whose  body  was  examined  by  the  late  Mr.  Jackson,  of  Stam- 
ford, in  I860.  The  circumstances  required  little  ingenuity  to  transform 
them  into  a  case  of  spontaneous  combustion,  instead  of  (as  it  really  was) 
an  attempt  to  conceal  murder  by  strangulation.  There  had  been  no  fire  in 
the  grate.  The  deceased  was  lying  on  the  hearth  of  her  room,  three  or 
four  feet  from  the  grate.  From  the  shoulders  downward,  the  body  lay  on 
a  boarded  floor  of  oak.  She  was  fully  dressed,  and  parts  of  her  clothing 
and  body  had  been  destroyed  by  fire.  A  brass  candlestick  was  lying  between 
the  left  arm  and  the  body,  the  top  of  the  candlestick  being  inclined  towards 
it.  Her  clothes  were  wholly  burnt  off  both  arms  and  partly  off  the  upper 
portion  of  the  trunk.  The  legs  were  not  at  all  burnt.  A  bonnet  worn 
by  her  was  partly  burnt.  The  right  arm  was  raised  by  the  side,  with  the 
elbow  resting  on  the  floor.  The  fingers  were  partly  burnt  off,  and  the  re- 
mainder of  the  hand  was  charred.  Her  left  hand  (which  was  stretched 
out)  was  less  burnt  than  the  right.  Some  ashes  from  the  clothing  lay  be- 
tween the  left  arm  and  the  body.  The  fire  was  extinguished,  but  there 
was  a  strong  smell  of  burning  when  the  room  was  entered.  Under  the 
body  there  was  a  hole  burnt  in  the  oak  floor.  Her  features  were  distorted 
and  swollen,  and  the  eyes  suffused  with  blood.  Some  parts  were  burnt  to 
a  cinder,  others  were  but  little  affected  by  the  fire. 

On  the  6th  of  January,  1847,  a  man  aged  seventy-one  was  found  by  a 
grandson,  lying  in  bed  in  a  state  of  combustion.  The  chamber  was  filled 
with  dense  smoke,  and  one  witness  asserted  that  he  saw  a  small  whitish 
flame  playing  around  the  body  of  the  deceased,  which  receded  as  the  wit- 
ness approached.  The  clothes  and  bed-coverings  were  almost  entirely 
consumed,  but  not  the  wooden  bedstead.  Very  little  of  the  body  was  left. 
He  usually  carried  lucifer  matches  in  his  waistcoat  pocket,  and  a  hot  brick  ivas 
placed  at  his  feet  when  he  went  to  bed.  The  son  and  his  wife  were  sus- 
pected of  having  murdered  him,  and  Dr.  Masson  was  commissioned  to  ex- 
amine the  exhumed  body,  and  both  he  and  Orfila  are  said  to  have  argued 
that  it  was  a  case  of  spontaneous  combustion  ("Gazette  Medicale,"  Sept. 
4,  1847,  and  Taylor,  loc.  cit.,  pp.  702-3).  The  same  theory  found  favor  in 
the  case  of  the  Countess  of  Goerlitz,  for  whose  murder  John  Stauff  was  tried 
at  Darmstadt,  in  March  and  April,  1850.  This  case  has  been  mentioned 
at  page  843,  and  is  pretty  fully  reported  in  Dr.  Taylor's  book.  The  sub- 
sequent confession  of  the  murderer  absolves  us  from  quoting  it  at  length. 
One  of  the  most  recent  cases  is  that  of  a  woman  much  given  to  drinking 
absinthe  and  other  spirits  to  excess.  On  the  1st  of  August,  1869,  having 
drauk  largely,  she  went  to  her  bedroom  about  5  p.m.  Two  hours  after, 
her  husband  trying  to  enter,  found  the  door  very  hot.  He  raised  an 
alarm  of  fire,  and  the  room  was  entered  by  the  wiudow.  There  was  a 
nauseous  odor  and  a  sense  of  suffocation  on  entering.  The  dead  body  of 
the  woman  was  found  on  the  floor  between  the  bed  and  the  hearth,  the 
head  being  partly  under  the  bed  and  the  legs  across  the  hearth.  There 
was  no  fire  in  the  grate,  and  the  trap  was  down.  The  floor  on  which  the 
body  lay  was  more  carbonized  than  burnt ;  on  it  were  found  fragments  of 
bones,  some  of  the  ribs,  a  hand,  and  some  ashes.  The  head,  which  was 
swollen  and  livid  (violet-red),  presented  no  mark  of  burning.  The  hair 
even  was  not  burnt  any  more  than  the  upper  part  of  the  trunk,  which  was 
covered  with  a  black  powder  from  the  burnt  clothes  The  left  arm  was 
wanting  from  the  shoulder.  The  right  arm  had  lost  the  hand,  which  was 
disarticulated  at  the  wrist.  The  elbow-joint  was  exposed,  but  the  muscles 
of  the  arms  were  not  destroyed.  The  left  side  and  front  of  the  chest  were 
widely  open,  but  there  was  no  trace  of  the  viscera  of  the  thorax.  The 
lower  ribs  were  separated.  The  walls  of  the  abdomen  were  gone  and  its 
cavity  empty,  the  viscera  being  reduced  to  a  greasy  black  soot,  adhering 
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to  the  vertebrse.  The  bones  of  the  spine  and  pelvis  remained,  but  the 
muscles  and  fascia?  had  disappeared.  The  lower  limbs,  from  the  thighs 
downwards,  were  entire,  the  skin  being  covered  with  a  black  powder;  but 
there  were  no  blisters  on  these  parts.  It  was  further  stated  that  although 
there  was  no  apparent  source  of  fire  or  ignition  in  the  room,  and  the  bed 
and  its  furniture  had  escaped  burning,  the  floor  was  still  burning,  but 
without  flame  (smouldering),  when  the  room  was  entered.  Neither  can- 
dle, match,  nor  fuel  was  found  near  the  body.  No  noise  or  cry  of  alarm 
was  heard,  and  the  opposite  neighbors  saw  no  sigus  of  fire  to  attract  their 
attention  to  the  chamber.  (See  Reports  of  Drs.  Bertholle  and  Strohl  in 
"L'Union  Medieale,"  November  19,  1870,  aud  the  "  Ann.  d'Hygiene," 
1871,  1,  228,  and  Taylor,  foe.  cit.,  p.  705.)  Dr.  Taylor  suggests,  with  great 
perspicuity,  that  the  wretched  woman,  in  all  probability,  had  matches 
about  her  person.  As  regards  the  dark  greasy  or  sooty  matter,  aud  the 
empyreumatic  odor,  he  refers  to  Tardieu's  paper  in  the  "  Anuales  d'Hy- 
giene," 1850,  2,  191,  and  363,  and  for  1851,  1,  99 ;  and  also  to  a  paper  by 
Dr.  Ogston,  in  the  "  Medical  Gazette,"  vol.  xlvi,  pp.  889  and  948.  He 
gives  a  curious  case  in  which  a  dead  body  was  found  thirteen  mouths  after 
death,  almost  entirely  consumed,  along  with  the  coffin.  It  appears  that  a 
bad  smell  attracted  attention  to  the  vault,  which  was  opened  ;  the  coffins 
(one  of  which  was  metal)  had  burst,  and  therefore  the  body  was  placed 
with  sawdust  in  the  coffin,  the  gas  turned  off,  and  all,  as  was  thought,  left 
safe.  But  in  the  morning  the  vault  was  found  on  fire,  with  the  result 
above  mentioned  (Taylor,  loc.  cit,  p.  706).  Mr.  Worthington,  of  Garston, 
near  Liverpool,  who  consulted  Dr.  Taylor  on  the  case,  discovered  that 
one  of  the  workmen  was  smoking  in  the  vault  the  night  before,  and 
as  there  were  gaspipes  it  is  by  no  means  certain  that  the  burning  was 
due  entirely  to  the  gases  from  the  bod  v.  No  doubt  the  sawdust  acted  as 
fuel. 

In  the  case  of  Regina  v.  Hatto  (Aylesbury  Lent  Assizes,  1854),  in  which 
Dr.  Taylor  was  consulted,  a  woman  was  found  dead  in  her  room,  much 
burnt,  and  was  known  to  have  been  alive  about  8.15  p.m.,  whilst  her  body 
was  found  still  smouldering  at  11.15  p.m.  (or  three  hours  after).  Her 
clothes  were  much  burnt.  But  the  most  important  part  in  this  case,  as  it 
appears  to  us,  is,  that  Dr.  Taylor  found  that  a  hempen  mat  under  the  body 
was  so  saturated  with  melted  human  fat  that  it  burned  like  a  li)ik  when  he 
ignited  it.  The  subsequent  confession  of  the  prisoner  showed  that  the 
burning  of  the  body  must  have  taken  place  in  less  than  two  hours,  and 
might  have  done  so  in  about  an  hour  and  a  half.  "  Both  knees,"  said  the 
surgeon,  "  were  consumed  by  fire,  and  the  thighs,  as  well  as  the  private 
parts  were  burnt  to  a  cinder,  leaving  the  shafts  of  the  thigh-bones  exposed 
and  charred  for  several  inches.  Between  the  thighs  and  the  feet  the  floor 
underneath  had  been  burnt  away,  and  the  leg-bones  had  fallen  through 
the  floor,  leaving  the  feet,  unburnt,  upon  the  floor." 

Here  we  must  conclude  our  quotations,  reminding  you  again  that  we 
cannot  find  any  proofs  of  truly  spontaneous  combustion  in  the  human  sub- 
ject, but  we  do  find  a  considerable  number  of  cases  in  which  old,  infirm 
persons,  mostly  spirit-drinkers,  met  their  death  by  fire,  originating,  as  it 
would  appear,  in  an  accidental  spark,  or  in  their  clothes  catcning  fire.  In 
many  of  these  cases  the  combustion  of  the  body  was  far  more  perfect  than 
that  of  the  clothes,  or  of  surrounding  and  often  inflammable  substances. 
There  appears,  therefore,  a  strong  probability  that  the  bodies  of  spirit- 
drinkers  are  more  combustible  and  more  easily  set  on  fire  than  those  of 
persons  not  addicted  to  such  drinks. 

But  most  of  the  recorded  cases  are  marred  by  a  want  of  precision  in 
details,  or  by  an  evident  credulity  on  the  part  of  those  who  relate  them. 
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And  not  a  few,  as  we  have  shown,  of  the  supposed  cases  of  spontaneous 
combustion  turn  out  to  be  murders,  in  which  the  culprits  hoped  to  conceal 
the  traces  of  their  crime  by  fire.  Experiments  on  the  combustibility  of 
animal  bodies  would  appear  to  be  still  wanting  to  give  defiuiteness  to  our 
notions  on  these  points. 


Starvation — Death  from  Insufficient   Nourishment- 
Real  and  Pretended  Fasting. 


-Cases   of 


Your  opinion  may  be  requested  on  the  following  cases: 

1.  Parents,  guardians,  or  employers,  may  be  charged  with  giving  their 
children,  relations,  pupils,  servants,  or  apprentices  insufficient  nourish- 
ment, and  thus  causing  either  death  or  danger  of  death  to  the  victims. 

2.  You  may  be  asked  what  quantity  of  nourishment  is  required  to  main- 
tain health  (in  the  cases  of  children  and  young  persons  in  schools,  work- 
houses, and  reformatories,  or  of  older  persons  in  jails,  barracks,  camps, 
workhouses,  and  similar  institutions). 

3.  Real  or  pretended  cases  of  prolonged  fasting  may  be  submitted  to 
you  for  your  opinion,  or  the  conduct  of  persons  concerned  in  such  cases  as 
that  of  the  Wel*h  fasting  girl  may  be  called  in  question,  and  your  opinion 
asked.     In  order  to  guide  your  opinion  we  must  commence  with — 


Some  General  Observations  on  Food. 

The  language  of  Holy  Writ,  that  "  man  cannot  live  by  bread  alone," 
is,  strictly  and  literally,  true.  Variety  of  food  is  an  absolute  essential  to 
health,  and  the  only  food  which  by  itself  is  capable  of  sustaining  life  for 
an  indefinite  period,  and  building  up  the  tissues,  is  milk — which  has  often 
been  called  a  perfect  type  of  what  food  ought  to  be,  and  is,  in  truth,  a 
highly  complex  fluid. 

Its  composition,  in  different  mammals,  is  thus  given  in  Carpenter's 
"  Physiology :" 


Woman. 

Cow 

Ass. 

Mare. 

Goat.         Sheep. 

(Simon,. 

(Simon). 

(t_  hevallier). 

(Simon). 

(Luiseius) 

890 

860 

868 

856 

907 

888 

Solids 

110 

140 

132 

144 

93 

112 

1000 

1000 

1000 

1000 

1000 

1000 

25 

38 

33 

42 

12 

8 

35 

68 

40 

45 

16 

16 

Sugar  and  extractives, 

48 

30 

53 

50) 
7/ 

Fixed  salts,           .... 

2 

6 

6 

65 

88 

If  we  analyze  this  constitution  of  milk,  we  find  the  following  kinds  of 
nutritious  material: 

1.  A  large  proportion  of  water,  amounting  in  the  milk  of  all  these  ani- 
mals to  some  80  to  90  per  cent.  Experience  shows  that  for  an  adult  some 
two  to  three  pints  of  liquid  of  some  kind  (of  which  the  essential  ingre- 
dient is  water)  are  required  for  health,  per  diem  (of  twenty-four  hours). 
From  one  to  two  pints  of  liquid  are  required  by  young  infants.     Growing 
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children,  between  twelve  months  of  age  and  puberty,  both  take  and  require 
a  larger  amount  of  fluid  than  most  physiologists  are  aware  of  or  would 
admit. 

This  may  be  called  aqueous  food.  As  before  said,  some  72  to-  75  per 
cent,  of  the  human  body  is  composed  of  water. 

2.  Of  fatty  or  oleaginous  matter,  which  is  called  butter  in  milk  ;  the 
amount  is  greater  in  cow's  milk  than  in  woman's.  Fatty  food,  or  oleaginous 
food,  is  absolutely  necessary  for  the  maintenance  of  animal  heat,  aud  the 
growth  and  repair  of  nervous  tissues,  and  perhaps  for  other  purposes.  The 
inhabitants  of  cold  countries  appear  to  be  able  to  assimilate  more  fat,  and 
perhaps  to  require  it,  than  those  of  temperate  or  tropical  regions.  Hence 
the  stories  of  Esquimaux  and  Greenlanders  consuming  candles,  and  similar 
luxuries.  The  value  of  cod-liver  oil  in  pulmonary  phthisis,  and  other 
wasting  diseases,  is  well  known.  A  lady  has  informed  the  authors  that  a 
few  years  ago  a  troublesome  outbreak  of  skin  disease  (somewhat  allied  to 
eczema,  but  of  dartrous  nature),  in  the  Haverfordwest  workhouse,  was 
quickly  cured  by  a  more  liberal  allowance  of  butter  being  given  to  the 
pauper  children,  who  before  had  scarcely  any.  If  butter,  on  account  of 
cost,  is  suppressed,  or  sparingly  given,  dripping,  or  some  other  kind  of 
animal  fat,  ought  to  be  substituted. 

3.  The  casein  of  the  milk  represents  what  are  called  the  albuminous  or 
nitrogenous  constituents  of  food.  The  gluten  of  bread,  the  legumin  of  peas, 
beans,  and  other  legumes,  the  albumen  of  eggs,  the  syntonin,  and  myosin 
of  the  red  meat  or  muscle  of  animal  food,  and  the  gelatin  of  bones,  liga- 
ments, tendons,  etc.,  are  all  of  very  similar  constitution.  Pure  albumen 
dried  at  212°  F.  (100°  C.)  contains  carbon  53.5,  hydrogen  7,  nitrogen  15.5, 
oxygen  22.4,  sulphur  1.6,  and  phosphorus  about  0.4  in  100  parts. 

It  has  been  found  that  health  cannot  long  be  maintained  on  pure  albu- 
men, of  which  also  the  appetite  soon  cloys  and  sickens.  Yet  undoubtedly, 
the  albuminous  foods  are  extremely  necessary  for  tissue-building,  and  for 
the  repair  of  muscular  waste. 

4.  We  have  saccharine  and  extractive  matter  in  milk,  which  answers  to 
the  saccharine  and  starchy  constituents  of  bread,  aud  other  vegetable  foods. 
Starch  being  called  amylum  in  Latin,  has  given  the  name  of  amylaceous  to 
this  kind  of  food.  Many  medical  men  use  the  term  farinaceous,  as  if  it 
were  an  equivalent  term  to  amylaceous  or  starchy.  This  is  not  so.  Fari- 
naceous food  contains  some  gluten,  legumin,  or  other  form  of  vegetable 
albumen,  and  the  name  signifies  that  it  is  like  farina  or  flour  (mealy). 
Arrowroot  is  a  purely  starchy  or  amylaceous  food,  so  is  sago,  tapioca,  etc., 
whilst  wheat-flour,  the  flour  of  Indian  corn  (maize),  and  of  barley,  oats, 
millet,  lentils,  beans,  peas,  etc.,  are  farinaceous  food. 

5.  Lastly,  we  have  mineral  constituents  in  both  milk  and  other  foods. 
Chlorides  of  sodium,  potassium,  calcium,  and  magnesium,  phosphates  of 
these  and  of  other  metals,  carbonates  of  the  alkaline  and  earthy  metals, 
and  salts  of  iron,  and  perhaps  manganese,  are  the  most  important  of  these. 
Criminals  were  at  one  time  deprived  of  salt  in  Holland,  and  are  said  to 
have  perished  miserably.  It  is  quite  certain  that  all  the  salts  named  are 
necessary  to  make  up  the  blood  and  tissues. 

Food  has  been  classed  in  other  ways,  as  for  example :  Nitrogenous,  his- 
togenetic  (or  tissue-forming  food),  of  which  casein,  and  the  different  kinds 
of  albumen,  animal  and  vegetable,  are  types ;  and  non-nitrogenous,  carbo- 
naceous, or  respiratory  food,  which  includes  the  saccharine,  amylaceous  or 
starchy,  oleaginous,  mineral,  and  aqueous  varieties  of  food.  These  names, 
however,  involve  theories  which  are  by  no  means  proved,  and  are  very 
difficult  to  prove. 

Nearly  all  known  articles  of  diet,  except  pure  starches,  sugar,  and  some 

58 


906  THE    ECONOMY    OP    FOOD. 

fats,  are  more  or  less  mixed  in  their  composition,  and,  as  we  have  shown 
above,  such  mixture  is  essential  to  health. 

We  do,  however,  know  that  an  average  adult  daily  loses  about  4501  to 
4600  grains  of  carbon,  and  about  300  of  nitrogen,  or  very  near  11  ounces 
of  solids,  which  are  thus  disposed  of  as  excreta:* 

By  the  lungs,  about  32  per  cent. 
"     "    skin,        "      17       " 
"     "    feces,      "         i\     " 
"     "    urine,      "       4rj|     " 

If  a  man  were  to  live  only  on  albuminous  articles  of  food,  as  the  pro- 
portion of  carbon  in  these  is  about  3.5  to  1,  he  would  be  taking  about 
fifteen  times  as  much  nitrogen  as  he  wants,  in  order  to  get  enough  carbon. 
Hence  the  use  of  other  articles  of  food,  of  the  amylaceous  or  starchy  kinds, 
as  diluents, 

Again,  as  the  proportion  of  carbon  to  nitrogen  in  bread  is  about  30  to  1, 
if  a  man  eats  enough  bread  to  give  him  all  the  nitrogen  he  wants,  he  will 
take  about  twice  as  much  carbon  as  he  really  wants.  Or,  to  put  the 
matter  in  a  very  practical  shape,  if  the  man  is  to  live  on  butcher's  meat 
alone,  he  would  want  45,000  grains,  or  nearly  62  pounds,  containing — 

Carbon,    ........      4500  grains. 

Nitrogen, 1830       " 

Excess  of  nitrogen  above  that  required,  1500  grains.  Or,  on  a  bread 
diet,  some  30,000  grains,  or  nearly  4£  pounds,  containing — 

Carbon, 9000  grains. 

Nitrogen, 300       " 

Excess  of  carbon  above  the  amount  required,         4500       " 

But  a  combination  of  bread  and  meat  would  far  more  economically 
supply  his  wants. 

Carbon.  Nitrogen. 

Thus   15  000    grains  of  bread  (or   rather)  -cnri         .  -  rr. 

'.        .°  ,  N         ,v  .  >  •     .  4500  grains.  150  grains, 

more  than  two  pounds)  contain,  i 

5000  grains  of  meat  (or  about  §  pound)  "1  -^       ,,  .  rf.        u 

contain,  j  ° 

5000  300 

This  is  almost  the  same  estimate  as  that  given  by  Beclard  in  his  "Traite 
Elementaire  de  Physiologie,"  p.  570,  etc. 

Here  the  waste  is  comparatively  trifling. 

In  practice  it  is  found  that  some  people  take  rather  more,  and  others 
rather  less,  than  the  amount  calculated.  This  depends  rather  on  habits 
of  life  and  constitution  than  on  mere  body  weight.  For  the  experiments 
which  have  led  to  these  conclusions,  see  Carpenter's  "Physiology,"  8th 
ed. ;  Kirk's  "Physiology,"  or  Dalton's,  or  any  modern  treatise  on  the 
same  science. 

In  German,  Funke's  "Lehrbuch  der  Physiologie"  deals  very  fully  with 
this  subject. 

Growing  children  and  young  adults,  those  who  lead  an  active  life, 
pregnant  women,  and  those  much  in  the  open  air,  require  and  take  more 
food  than  older  persons,  or  those  of  more  sedentary  habits.  The  absence 
of  what  some  might  consider  luxuries,  such  as  fresh  vegetables  and  fruit, 
have  over  and  over  agaiu  led  to  outbreaks  of  scurvy,  of  which  we  shall 
speak  again. 

Special  works  on  diet,  such   as  those  of  Pereira,  Letheby,  and  Pavy, 

*  See  Payen,  "  Des  Substances  Alimentaires."     Paris,  1854. 
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give  numerous  diet  tables,  showing  the  nutrient  value  of  various  articles 
of  diet.  We  are  especially  indebted  to  Letheby,  Playfair,  Frankland, 
and  Parkes,  in  England,  for  careful  summaries  of  this  kind. 

The  following  table  shows  what  are  called  the  relative  values  of  foods  of 
different  kinds,  calculated  on  human  milk  as  a  basis,  which  is  taken  at 
100.  In  using  such  tables  regard  must  be  had  to  age,  climate,  and  other 
circumstances  of  life,  and  to  the  individual  power  of  digestion.  You  may 
say  that  raw  beef  is  880  times  more  nourishing  than  the  same  weight  of 
human  milk,  but  you  must  not  say  it  is  880  times  better  as  an  article  of 
diet  for  an  infant  of  a  few  weeks  or  months,  for  that  would  be  false.* 


Table  I. — Relative  Values  of  Various  Articles  of  Food. 
Human  Milk  =  100. 

Vegetable. 


Rice, 

.      81 

.     125 

Brown  bread, 

.     166 

Potatoes, 

.       84 

Oats,      . 

.     138 

Peas, 

.    239 

Turnips, 

.    106  | 

White  bread, 

.     142 

Haricot  beans, 

.    283 

Rve, 

.     106 

Wheat,  . 

119—144 

Agaricus  deliciosus,     .        .    2S9 

Maize,    . 

.   100—125  1 

150 

Animal. 

Human  milk, 

.     100 

Salmon,  boiled,     . 

.     610 

Flounder,  boiled, 

.    954 

Cow's,        " 

.     237 

Portable  soup, 

.     764 

Pigeon,  raw, 

.     756 

Oysters, 

.     305 

White  of  egg, 

.     845 

boiled, 

.    827 

Yolk  of  eggs, 

.    305 

Crab,  boiled, 

.     859 

Lamb,  raw,    . 

.    833 

Cheese,  . 

.    331—417 

Skate,  raw,    . 

.    859 

Mutton,  raw, 

.     773 

Eels,  raw, 

.     434 

"      boiled, 

.     956 

"       boiled, 

.     852 

Mussels,  raw, 

.    528 

Herring,  raw, 

.     910 

Veal,  raw, 

.    873 

Ox  liver,  raw, 

.    570 

"        boiled,    . 

.     808 

"     boiled, 

.     911 

Pork  ham,  raw, 

.    539 

Haddock,  raw, 

.    620 

Beef,  raw, 

.    880 

"          boilec 

.    807 

boiled,  . 

.    816 

"      boiled, 

.     942 

Salmon,  raw, 

.    776 

Flounder,  raw, 

.    898 

Ox  lung, 

.    931 

This  is  one  of  the  older  tables,  but  it  does  not  materially  differ  from 
some  more  recent  ones.  Take,  for  example,  that  given  by  Dr.  Parkes,  as 
used  at  Netley : 


Table  II. — Nutritive  Value  of  Foods  in  100  parts. 


Substance. 


Meat  without  bone,  .... 

Fat  of  meat, 

Bread  of  average  quality  (white  wheaten), 

Starch, 

Fat, 

Peas 

Potatoes, 

Rice, 


Milk  (cow's), 
Maize  (after  Poggiale),     , 
"      (after  Von  Bibra), 


Water. 


74 

63 

40 

0 

15 
74 
10 
87 
13.5 
10.6 


Nitro- 

genous 
su  In- 

Fat. 

stances. 

16 

9 

14 

14 

8 

1.4 

0 

0 

. — 

100  = 

24.4 

2.6 

1.5 

0.6 

3.8 

0.8 

4.3 

3.7 

99 

67 

15.09 

3.8 

Carbo- 
hydrates, 
starch,  and 
sugar. 


0 

51 

100 

240  starch 

49 

29 

85.2 

5.2 

64.5 

67.46 


*  For  special  information  as  to  the  diet  and  regimen  proper  in  particular  dis- 
eases and  individual  cases,  the  following  English  works  may  be  consulted  with 
advantage  and  profit,  besides  the  general  manuals  quoted  on  the  preceding  page  : 
•  Chambers  (Dr.  T.  King):  "A  Manual  of  Diet  and  Regimen  in  Health  and 
Disease"  (1876).  DobelC  (Dr.  Horace  B.)  :  "  On  Diet  and  Kegimen  in  Sickness 
and  Health,  and  on  the  Interdependence  and  Prevention  of  Diseases,  and  the 
Diminution  of  their  Fatality"  (1865).  Pavy  (Dr.  Frederick  William):  "A 
Treatise  on  Food  and  Dietetics,  Physiologically  and  Therapeutically  considered" 
(1875). 
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The  following  table,  from  Dr.  Letheby,  is  one  of  great  value : 

Table  III. — Nutritive   Value  of  Foods. 

(In  this  table  carboniferous  matter  is  calculated   as  starch,  ten  of  fat 
being  equal  to  twenty-four  of  starch.) 


Substances. 
(100  parts.) 

PS 

El 

"a 

.G  a; 

3 

£ 

'Ji 

eft 

O 

fc. 

'5 
o 

M 

0 

3 
O 

a 
a 

sc 
o 
u 

o 
H 

Human  milk,      .    .     . 

89 

3.5 

4.2 

3.0 

0.2 

11.4 

3.5 

14.9 

(  ow  's  milk 

8(5 

4.5 

5.0 

4.1 

0.7 

14.8 

4.5 

19.3 

Skimmed  milk,  .     .     . 

87 

4.5 

5.0 

2.7 

0.7 

11.5 

45 

16.0 

Buttermilk 

87 

4.5 

5.0 

0.5 

0.7 

6.0 

4.5 

10.5 

Heel  and  mutton,  .     . 

73 

19.0 

— 

5.0 

2.0 

12.0 

19.0 

31.0 

77 

19.0 

— 

1.0 

0.6 

2.4 

19.0 

21.4 

74 

21.0 

— 

3.0 

1.2 

7.2 

21.0 

28.2 

Bacon  (fat),    .... 

20 

.8 

— 

70.0 

1.3 

168  0 

0.8 

16S.8 

Cheese  (cheddar),   .    . 

36 

29.0 

— 

300 

4.5 

72.0 

29.0 

101.0 

"        (skimmed), .     . 

44 

45.0 

— 

6.0 

5.0 

14.4 

45.0 

69.4 

Butter 

15 

— 

— 

83.0 

2.0 

199.0 

— 

199.0 

74 

14.0 



10.5 

1.5 

25.0 

14.0 

39.0 

White  of  egg,     .    .     . 

78 

20.0 

— 

1.6 

20.0 

20.0 

Yolk  of       "        ... 

52 

16.0 

— 

30.0 

1.3 

72.0 

16.0 

88.0 

Whitefish 

79 

19.0 

— 

1.0 

1.2 

2.4 

19.0 

21.4 

78 

17.0 

— 

4.0 

1.4 

9.6 

17.0 

26.6 

Eel, 

80 

10.0 

— 

8.0 

1.3 

19.2 

10.0 

29.2 

Wheat  flour,  .... 

15 

11.0 

70.0 

2.0 

1.7 

74.8 

11.0 

85.8 

Barley  meal 

15 

10.0 

70.0 

2.4 

2.0 

75.8 

10.0 

85  8 

15 

12.0 

62  0 

6.0 

3.0 

76.4 

12.0 

88.4 

15 

90 

66.0 

2.0 

1.8 

70.8 

9.0 

79.S 

Indian  meal  (maize),  . 

14 

9.0 

650 

8.0 

1.7 

84.2 

9.0 

93.2 

14 

7.0 

76.0 

0.3 

0.3 

76.7 

7.0 

83.7 

19 

23.0 

45.0 

3.0 

3.6 

52.2 

23.0 

75.2 

Peas 

13 

22.0 

58.0 

2.0 

3.0 

62.8 

22  0 

84.8 

14 

24.0 

44.0 

1.4 

3.6 

47.4 

24.0 

71.4 

14 

29.0 

44.0 

*  1.5 

2.3 

47.6 

29.0 

76.6 

Wheat  bread,      .    .     . 

44 

9.0 

49.0 

1.0 

2.3 

51.4 

9.0 

60  4 

Rye  bread,      .... 

48 

5.0 

46.0 

1.0 

1.4 

48.4 

5.3 

53.7 

74 

2.0 

23  0 

0.2 

0.7 

23  5 

2.0 

25.5 

Green  vegetables,   .    . 

86 

2.0 

4.0 

0.5 

0.7 

5.0 

2.0 

7.0 

Arrowroot,     .... 

18 

— 

82.0 

— 

— 

82.0 

— 

82.0 

A  similar  table  from  Budge  and  Moleschott  will  be  found  at  p.  77  of 
Carpenter's  "  Physiology,"  7th  edition.  Although  somewhat  more  pre- 
tentious and  learned  looking,  it  is  not  so  handy  for  use,  and  does  not  differ 
essentially  from  the  one  given  above. 

You  may  be  asked,  "How  much  food  ought  a  healthy  man  to  con- 
sume daily?" 

We  have  already  given  you  the  elements  of  calculation  for  this,  intended 
for  a  man  of  about  nine  or  ten  stone  (126  to  140  pounds),  viz.,  that  about 
two  pounds  of  bread,  and  three-quarters  of  a  pound  of  meat  will  be  suffi- 
cient for  him,  along  with  from  one  and  a  half  to  three  pints  of  fluid.  You 
will  find  that  authors  differ  somewhat  in  their  estimates.  Thus  Dr.  Dal- 
tou  ("Physiology,"  1871,  p.  101)  states  that  rather  less  than  two  and  a 
half  pounds  of  solid  food,  and  rather  over  three  pints  of  liquid  food  are 
required  by  a  man  in  full  health,  and  taking  free  exercise,  which  he  ap- 
portions as  follows : 

Meat,  16  oz.  or  1.00  lbs.  avoirdupois. 

Bread,  19  oz.  or  1.19  "  " 

Butter  or  fat,       Sh  oz.  or  0.22  "  " 

Water,  52  fluid  oz.  or  3  38  "  " 

Vierordt  ("  Gruudrisz  der  Phys.,"  1860,  p.  192)  considers  the  adult  to 
be  well  nourished,  if,  with  moderate  exercise,  he  receives  daily  about  4 
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ounces  of  dry  albumen,  3  ounces  of  fat,  11  £  ounces  of  some  starchy  sub- 
stance, and  about  1  ounce  of  salt,  which  gives  a  proportion  of  one  part  of 
nitrogenous  to  3^  parts  of  non-nitrogenous  food.  If  to  this  about  6  pints 
of  water,  and  the  oxygen  taken  up  in  the  act  of  respiration,  which  he  esti- 
mates at  1?  lbs.,  be  added,  we  shall  obtain  a  total  of  about  one-twentieth 
of  the  weight  of  the  body,  consumed  in  twenty-four  hours.  But  this 
quantity  is  probably  insufficient,  at  least  for  active  exercise. 

Our  best  experience  is  gained  from  large  bodies  of  men,  and  from  public 
institutions.  In  the  British  Navy  the  men  get  31  to  35 J  ounces  of  dry 
nutritious  material  daily  ;  of  this  26  ounces  are  vegetable  and  the  rest 
animal;  and,  like  the  diet  of  the  British  soldier,  contain  5  ounces  of  nitro- 
gen compounds  and  10  ounces  of  carbon.  The  Dutch  soldier,  in  war-time 
gets  5  oz.  of  nitrogen  compounds  to  10^-  ounces  of  carbon  ones,  but  in 
peace  only  3-g-  ounces  of  the  former.  The  French  soldier  4|  ounces  and 
12  ounces  respectively;  Greenwich  pensioners,  3?  ounces  and  10  ounces; 
the  old  men  of  Gillespie's  Hospital,  Edinburgh,  3  ounces  and  10  ounces. 
The  average  of  all  the  workhouses  in  the  kingdom  gives  3^  ounces  of  ni- 
trogenous food,  and  8£  ounces  of  carbon,  for  each  pauper.  This  is,  how- 
ever, somewhat  under  the  mark.  The  boys  of  the  Royal  Naval  School 
at  Greenwich  get  2^-  ounces  and  7^  ounces;  whilst  those  of  Christ's  Hos- 
pital in  London,  have  only  2^  ounces  of  nitrogenous  food,  and  7  ounces 
of  carbonaceous,  for  their  diet.  This  is,  however,  largely  supplemented 
by  "  hampers"  from  friends,  and  other  extras. 

In  a  well-managed  school,  where  the  average  numbers  are  over  400, 
including  both  boys  and  girls,  the  children  being  received  from  nine  to 
fourteen  years,  and  presenting  a  picture  of  health,  the  daily  diet  appears 
to  consist  of — 


Bread,  from  .         .         .         . 
Meat  (cooked), 
Butter  or  cheese,    . 
Vegetables  (chiefly  potatoes), 
Milk, 


6  oz.  to  16,  oz.,  according  to  age. 
4    "    to     6    "             "  " 

£    "    to     1     "  "  " 

4    "    to    8    "  "  " 

15  fluid  ounces. 


A  part  of  the  latter  is  used  in  puddings. 

This  will  give  about  121  ounces  of  carbon  compounds  and  about  2| 
nitrogen  ditto. 

Table  No.  V  gives  some  other  diets. 

The  following  table  is  given  by  Dr.  Edward  Smith  : 


of 


Table  No.  IV. 


Daily 

excretion  of 

carbon. 

Daily 

excretion  of 

nitrogen. 

Carbon 
required. 

Nitrogen 
required. 

Food  of  middle  life,  with  no  work,    . 

Active  middle  class,  and  light  labor  I 
in  lower  classes,         .        .        .        .  \ 

Hard  labor  in  lower  classes, 

7.9  ounces. 
9.5 

12.5        "     1 

260  grains. 

200      " 

Not  stated. 
300  to  400 
probably. 

1                      f 
1  9}4tol0y2  1 
[    ounces.     ) 
J                      I 

!  12K  to  14  J 

j    ounces,    j 

200  grains  = 
rather  less 
than  %  an 
ounce. 

250      grains, 
or     rather 
more  than 
%  an  oz. 

These  proportions,  however,  represent  dry  food.  Infants  are  said  to 
consume  no  less  than  136  grains  of  carbon  to  each  pouud  of  body  weight, 
or  from  three  to  four  times  as  much  as  an  adult  in  proportion  to  weight; 
whilst  the  quantity  of  nitrogen  consumed  by  the  infant  is  about  six  times 
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that  of  the  adult  per  pound  of  body  weight.  Similarly  the  adult  excretes 
about  3  grains  of  urea  (§■§•,  or  nearly  half  of  which  is  nitrogen)  per  pound 
of  body  weight,  whilst  the  infant  excretes  about  5  grains  per  pound  of  body 
weight.  In  other  words,  a  man  of  10  stone  gets  rid  of  about  an  ounce  of 
urea  in  twenty-four  hours,  and  an  infant  weighing  24  pounds  only  will  get 
rid  of  about  |  of  an  ounce  of  urea  per  diem.  Dr.  Edward  Smith  gives 
the  following  diet  scale  for  a  man  in  good  health,  with  good  appetite  and 
moderate  exercise : 

Breakfast:  f  pint  of  milk,  \  pint  of  water  with  tea  or  coffee;  bread,  4 
to  6  ounces;  butter,  f  ounce;  sugar,  f  ounce;  bacon,  3  ounces  (or  eggs,  4 
ounces,  2  to  3  eggs),  or  cooked  meat,  3  ounces.  Dinner :  Cooked  meat, 
4  to  6  ounces  ;  potatoes,  8  ounces  ;  bread,  3  to  4  ounces  ;  pudding,  8  ounces  ; 
cheese,  i  ounce;  soup,  6  ounces  ;  water  or  beer,  ^  pint.  Tea:  Water  with 
tea,  |  pint;  sugar,  f  ounce;  milk  or  cream,  2  ounces;  bread,  3  ounces; 
butter,  t>  to  f  ounce.  Supper:  Milk,  f  pint;  oatmeal,  1  ounce;  and  bread, 
3  to  4  ounces ;  or  eggs,  4  ounces,  or  cooked  meat,  3  ounces,  and  bread,  3 
ounces ;  butter  or  cheese,  ^  ounce  ;  water  or  beer,  i  pint. 

We  may  therefore  safely  say  that  in  order  to  maintain  health  and 
vigor : 

1st.  Food  must  be  sufficient  in  quantity,  or  from  25  to  30  grains  of  car- 
bon for  every  pound  of  body  weight;  and  from  1  to  1|-  grains  of  nitrogen 
for  every  pound  of  body  weight  in  adults,  and  more  of  both  for  infants 
(see  above).  You  may  be  asked  how  much  milk  an  infant,  fed  wholly  (as 
young  babies  who  have  no  teeth,  or  only  one  or  two,  should  be)  on  milk, 
requires  per  diem  : 

The  answer  will  be  from  1  to  3  pints*  according  to  age. 

2d.  The  food  should  be  of  good  quality.  (See  the  next  section  on  Ergot- 
ism, etc.) 

3d.  It  should  be  properly  cooked.  Underdone  food  may  give  worms. 
Overcooked  food  is  difficult  to  digest,  unpalatable,  and  often  proves  in- 
jurious. 

4th.  There  must  be  variety.  (See  the  remarks  on  Scurvy  and  other 
diseases  in  next  section.)  Not  only  must  there  be  sufficient  carbon  and 
nitrogen,  but  some  200  to  600  grains  of  mineral  matters,  and  some  5  to  6 
pints  of  water  in  all,  or  from  2  to  3  pints  besides  that  contained  in  the 
articles  of  food,  of  which,  as  we  have  seen,  some  fifteen  per  cent.,  even  of 
dry  flour,  and  some  90  per  cent,  nearly  of  human  milk  are  composed. 

5th.  The  intervals  of  feeding  must  not  be  too  long.  Whilst  the  very 
young  and  newborn  infant  may  require  the  breast  every  two  hours  or  so, 
and  older  children  require  food  about  every  three  or  four  hours,  during 
the  daytime,  few  adults  can  dispense  with  three  meals,  and  most  do  better 
with  four  meals  per  diem.  Those  who  eat  only  once  or  twice  a  day,  as 
some  savages  do,  and  a  few  medical  men  (like  the  eccentric  Dr.  Mounsey) 
have  done,  are  apt  to  overload  the  stomach  when  once  they  sit  down  to 
their  meal. 

6th.  The  food  must  be  digestible.  Although  the  "dura  ilia  messorum" 
may  extract  nutriment  from  the  crudest  of  berries,  the  fattest  of  bacon,  and 
the  toughest  of  cheese,  whilst  salt  junk  as  hard  as  a  board  may  be  di- 

*  No  very  accurate  estimates  have  been  made  of  the  quantity  of  milk  secreted 
by  human  beings  during  lactation.  Lamperriere  obtained  about  one  kilogramme 
of  milk  in  twenty-four  hours  (equal  to  35  ounces  nearly),  or  about  22  grammes  to 
each  kilogramme  of  body  weight.  This  agrees  nearly  with  M.  Guil lot's  estimate 
of  32  to  (>4  ounces,  founded  on  the  comparative  weight  of  the  infant,  before  and 
after  lactation.     See  "  L'Union  Medicale,"  1852  (No.  16). 
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gested  by  the  stomachs  of  British  sailors,  the  same  food  would  probably 
mean  starvation  to  the  delicately  nurtured  child  or  lady  of  the  affluent 
classes,  or  to  the  literary  man  who  takes  but  little  exercise.  As  Dr.  Dal- 
ton  well  says  :  "  A  vegetable  or  animal  tissue  may  contain  an  abundance 
of  albuminoid  or  starchy  matter,  but  may  be  at  the  same  time  of  such  an 
unyielding  consistency  as  to  be  insoluble  in  the  digestive  fluids,  and  there- 
fore useless  as  an  article  of  food.  Bones  and  cartilages,  and  the  fibres  of 
yellow  elastic  tissue  are  indigestible,  and  therefore  not  nutritious.  The 
same  remark  may  be  made  with  regard  to  the  substances  contained  in 
woody  fibre,  and  the  hard  coverings  and  kernels  of  various  fruits.  Every- 
thing therefore  which  softens  or  disintegrates  a  hard  alimentary  substance 
renders  it  more  digestible,  and  so  far  increases  its  value  as  an  article  of 
food  "  ("Physiology"  1871,  p.  100).  From  15  to  30  per  cent,,  or  about  £ 
on  an  average,  of  the  weight  is  lost  in  most  methods  of  cooking  meat. 
Therefore  8  ounces  of  raw  meat  will  about  equal  6  ounces  of  cooked. 


Table  V. — Dietaries  and  their  Nutritive   Values. 
(From  Dr.  Letheby.) 


Diets. 


Physiological, 

Prison  punishment,    .... 

English  county  and  borough 
jails: 

Under  seven  days,    .... 

Not  hard  labor, 

Hard  labor,       

Scotch  prisons : 

Under  three  days,    .... 

Not  hard  labor, 

Hard  labor, 

Irish  prisons : 

Under  one  month,  .... 

Not  hard  labor, 

Hard  labor 

Military  prisons : 

Under  eighty-four  days,  .    . 

Over  eighty-four  days,     .    . 

Convict  prisons, 

Unions  (adults), 

"       (children) 

Lunatic  asylums 

Public  hospitals, 

Ariuy  (Crimea), 

"       (home), 

"       (in  Madras),      .... 

Navy, 

Navvy  (in  the  Crimea),  .  .  . 
Navvy  or  navigator  (home),  . 
Yorkshire  laborer,  .  .  .  . 
Berwickshire  laborer,      .     .     . 


Weekly  Consumption  (in  Ounces). 


°  f 


140 
112 


121 
172 
163 

112 

30 
76 

56 
56 
64 

56 

56 
161 
112 

90 
114 

93 
112+ 
168 
112 
112+ 
1401 
320+ 
280 
122 


84       '  —         —  3.5 

i  Will  only  sustain  life  for  a  limited 
1  period,  when  combined  with  water. 


23 

39.5 

7.8 

3.2 

228 

15.4 

3.5 

14.6 

63.4 

27.2 

41.6 

1.5 

7.5 

152 

73 

175 

10 

176 

100 

175 

— 



192 

70 

70 



— 

192 

60 

170 

— 

— 

219 

70.5 

170 

— 





119 

210 



— 

— 

168 

210 

— 

36 

112 

12 

12.8 

— 

15.5 

51 

17 

34 

5.2 

14.0 

32 

— 

105 

— 

23.0 

68 

16 

14 

7 

52 

56 

14 

7 

— 

112 

— 

— . 



— 

84 

112 

— 

— 

— 

112 

56 

4* 

— 

— 

112 

56 

— 

— 

— . 

140 

. — 

28 

— 

— 

96 

64 

— 

— 

12 

126 

28 

— 

210 

— 

— 

— 

224 

224 

— 

Daily  Ditto. 

5  = 
•?  2 

T3  -J 

H  p 

12.7 

4.0 

16.7 

8.2 

1.4 

9.6 

12.4 

2  2 

14.6 

15.7 

3.1 

18.8 

18.2 

3.5 

21.7 

11  2 

19 

13.1 

19.0 

3.4 

22.4 

27.0 

4.5 

31.5 

19.5 

2.9 

22.4 

20.5 

3.4 

23.9 

22.0 

3.6 

25.6 

22.2 

3.8 

26  0 

278 

4.7 

325 

18.4 

3.6 

22.0 

14.2 

2.8 

17.0 

11.1 

2.3 

13.4 

13.2 

4.0 

17.2 

12.1 

3.5 

15.6 

14.5 

4.8 

19.3 

19.4 

4.8 

24.2 

16.5 

4.9 

21.4 

17.7 

5.0 

22.7 

17.8 

62 

24.0 

186 

7.7 

26.3 

42.2 

8.8 

51.0 

37.1 

7.0 

44.1 

In  this  table  only  the  most  important  articles  of  diet  are  mentioned,  although 
the  other,  excepting  beer,  spirits,  tea,  and  coffee,  are  calculated  in  the  daily  con- 
sumption :  *  are  rations  of  rice,  and  +  of  biscuit.  Gruel  is  calculated  at  the  rate 
of  two  ounces  of  meal  per  pint.  J  "Navvy,"  another  name  for  an  excavator  or 
railway  laborer. 
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On  the  Use  of  Tea,  Coffee,  Cocoa,  and  Alcoholic  Liquors. 

Although  the  exact  value  of  noue  of  these  can  be  stated  iu  so  many 
words,  yet  there  can  he  little  reasonable  doubt  that  all  of  them  act  more 
or  less  as  food,  in  other  words,  are  digested  and  decomposed  to  a  certain 
extent  in  the  body,  and  help  either  to  replace  tissue  or  to  prevent  its  wear 
and  tear. 

Tea  and  coffee  have  a  very  similar  composition,  which  is  said  to  be  as 
follows,  in  100  parts: 

Tea.  Coffee. 

Water, 5  ....     12 

Thein  or  caffein,    .         .         .         .3  .         .         .         .175 

Casein, 15  ....     13 

Gum, 18  ....       9 

Sugar, 3  ....       6.5 

Tannic  acid, 26  25  .         .         .         .4 

Aromatic  oil,          ....  0.75  ....       0.002 

Fibre 20  .         .         .         .35  048 

(chlorophyll,!  0jl       d     | 

Fat     Wax'                        ...  4  .           palmitin       12 

I  resin,  J  J 

Mineral  substances,        ...  5  ....       6.7 

In  making  tea  or  coffee,  the  casein  is  not  generally  dissolved  unless  a 
little  soda  be  added  to  the  water.  The  alkaloid  thein  is  almost  identical 
with  that  found  in  mate  or  Paraguay  tea,  in  Gurana,  and  in  erythroxylon 
coca,  and  other  plants.  Its  composition  is  said  to  be  CsH10N4O.2.  Theo- 
bromin  (C7H8N40j  is  of  very  similar  nature,  but  is  found  in  cocoa  and 
chocolate.  Their  restorative  properties  are  well  known.  They  are  slightly 
nutrient,  and  are  believed  by  some  to  lessen  the  excretion  of  urea  and  the 
disintegration  of  muscular  tissues. 

The  common  constituent  of  all  the  so-called  intoxicating  or  alcoholic 
liquors  is  alcohol,  which  exists  in  varying  proportions.  Beer  and  porter 
generally  contain  from  4  to  12  per  cent.  The  light  wines  of  France  and 
Germany  12  to  20  per  cent.  Sherries  and  ports  more  than  this,  from  19 
to  25  per  cent. 

The  following,  according  to  Mr.  Brande,  are  the  average  quantities  of 
alcohol,  sp.  gr.  0.825  at  60°  F.,  in  some  kinds  of  ardent  spirits : 

100  parts  (by  measure)  of  Alcohol  (by  measure). 

Brandy  contain         .....         55.39 

Rum  "  53  68 

Gin  "  .....         51  60 

Scotch  whisky  contain     ....         54.32 
Irish  "  "  53.90 

Or  in  common  language  they  may  be  said  to  be  about  half  alcohol  and 
half  water.  Absolute  alcohol  has  a  sp.  gr.  of  only  0.7938  at  60°  F. 
(15.5°  C. ).  In  other  words,  the  gallon  weighs  less  than  eight  pounds, 
whereas  a  gallon  of  water  contains  ten  pounds  weight.  In  trials  involving 
habits  of  intemperance  it  sometimes  becomes  a  question  of  how  much  beer 
or  wine  is  equal  in  strength  to  so  much  spirit.  So  far  as  the  percentage  of 
alcohol  is  concerned,  the  above  data  will  enable  you  to  state  that 

One  "glass  "  of  spirits  is  about  equal  to 

Four  or  five  wineglasses  of  port  or  sherry,  or 
Seven  or  eight  ditto  of  light  wine,  or 
Two  or  three  tumblers  of  ale  or  stout. 
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But  there  are  many  other  things  which  have  to  be  taken  into  account 
in  actual  cases.  Thus  beer  is  often  adulterated  with  Cocculus  Indicus,  the 
active  principle  of  which  (picrotoxin)  has  been  described  at  pp.  327-8, 
etc.  Wines  contain  peculiar  ethers,  and  spirits  are  largely  adulterated  ; 
whilst  for  want  of  careful  rectification,  common  spirits  often  contain  a 
large  quantity  of  fusel  oil,  or  fousel  oil  (C5H120,  see  page  439).  A  host 
of  other  substances  are  either  used  purposely  to  adulterate  alcoholic 
liquors,  or  are  accidentally  present.  Hence  the  effect  of  a  particular 
liquor  can  scarcely  be  predicated,  but  must  rather  be  the  subject  of  experi- 
ment. Free  carbonic  acid  appears  to  add  to  the  intoxicating  effects  of 
weak  alcoholic  beverages.  For  this  reason,  champagne  and  other  spark- 
ling wines,  though  comparatively  poor  in  alcohol,  intoxicate  quickly.  Their 
effects  are  said  to  pass  off  with  almost  equal  rapidity.  The  effects  of  ex- 
cess in  the  use  of  alcohol  have  been  briefly  mentioned  at  page  435.  The 
symptoms  of  acute  poisoning  are  tolerably  definite.  Those  of  chronic 
alcoholism  are  less  unequivocal,  similar  changes  sometimes  occurring  from 
other  -causes.  There  is,  however,  a  pretty  general  agreement  amongst 
medical  men  that  drunkards  are  specially  prone  to  some  one  or  more  of 
the  following  diseases  and  degenerations : 

Degenerations  of  Tissue  common  in  Drunkards. 

(1)  Albuminoid  (synonyms,  amylaceous,  lardaceous,  or  waxy)  degenera- 
tions of  the  bloodvessels,  liver,  kidneys,  spleen,  etc. 

(2)  Fatty  and  fibroid  degeneration  of  the  same  tissues  and  organs, 
involving  also  the  brain,  spinal  cord  and  nerves. 

(3)  Calcareous  or  mineral  degeneration  of  the  bloodvessels,  cartilages, 
tendons,  ligaments,  etc.,  etc.,  and  of  the  tissues  and  organs  named  above. 

It  is  doubtful  whether  cancerous  degeneration  is  or  is  not  favored  by 
such  habits.  It  is  said  by  some  that  both  cancer  and  tubercle  are  held  in 
check  by  the  free  use  of  ardent  spirits. 

Diseases  to  which  Drunkards  are  specially  prone. 

Aneurisms,  acne,  albuminuria  (and  other  forms  of  BrigMs  disease), 
anasarca,  anthrax  (or  carbuncle),  apoplexy,  arthritis,  ascites  and  other 
forms  of  dropsy ;  bronchitis,  chronic  disease  of  the  brain  and  spinal  cord 
(including  general  paralysis,  dementia,  paraplegia,  hemiplegia,  want  of  co- 
ordination of  muscles,  chronic  mania,  melancholia,  monomania,  anaes- 
thesia, etc.,  etc.),  calculous  disorders,  catarrh,  cirrhosis  of  liver  and  lungs 
(=  "gind rinker's  liver,"  and  "  Corrigan's  Phthisis  "),  delirium  tremens 
and  other  kinds  of  delirium,  diabetes,  dyspepsia,  diarrhoea,  and  dysentery  ; 
epilepsy,  erysipelas,  gangrene,  gastric  ulcers  and  chronic  gastritis,  gout ; 
haemorrhages  of  various  kinds,  as  epistaxis,  haemoptysis,  haematemesis, 
haematuria,  etc.,  dilatation,  hypertrophy,  and  degenerations  of  the  heart ; 
hydrothorax,  jaundice,  nephritis,  obesity,  and  oedema,  paralysis  of  various 
kinds  (see  before),  purpura,  retention  of  urine,  leading  to  cystitis,  etc., 
spasms,  tremors,  with  or  without  delirium  or  paralysis,  uraemia,  urinary 
diseases. 

This  list  is  not  to  be  deemed  exhaustive,  and,  on  the  other  hand,  every 
one  of  the  diseases,  except  perhaps  delirium  tremens,  may  occur  in  the 
most  temperate  and  in  total  abstainers.  Cirrhosis  of  the  liver,  for  in- 
stance, is  met  with  in  sheep  and  lambs,  and  rarely  in  young  children. 

Diseases  arising  from  Deficiency  or  Improper  Quality  of  the  Food. 
For  details  on  this  subject  we  must  refer  to  works  on  the  practice  of 
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medicine  and  on  hygiene.  As,  however,  the  Merchant  Shipping  Act  re- 
quires lime  juice  or  lemon-juice  to  be  served  out  to  sailors  on  long  vovages, 
and  also  lays  down  a  certain  scale  of  diet,  some  idea  of  the  principles  on 
which  this  legislation  is  founded  becomes  necessary.  The  mortality  from 
sea  scurvy  {purpura  nautica  vel  hcemorrhagica),  both  in  the  navy  and  in 
the  merchant  marine  was  formerly  frightful  ;  "  more  seamen,"  as  Dr.  Tan- 
ner well  says,  "dying  from  it  than  from  all  other  causes  put  together,  not 
omitting  the  accidents  of  war."  Thus,  in  1726,  Admiral  Hosier  sailed 
from  England  for  the  West  Indies  with  seven  ships  of  the  line,  and  twice 
lost  his  whole  crew  from  scurvy.  Again,  only  two  years  after  the  sailing 
of  Lord  Anson's  expedition  from  England,  in  1740,  this  disease  proved 
fatal  to  four  out  of  every  five  of  the  original  crews.  And  again,  in  1795, 
Lord  Howe  narrowly  escaped  losing  the  whole  Channel  fleet,  so  much 
weakened  by  scurvy  were  his  men.  Although  it  is  now  practically  extinct 
in  the  navy,*  yet  unfortunately,  too  many  cases  still  occur  in  the  merchant 
service.  In  Dr.  Barnes's  "  Report  on  Scurvy  "  in  this  service  it  appears 
that  from  1852  to  1863,  1058  cases  of  this  disease  were  admitted  into  the 
Dreadnought  Hospital  Ship.  Although  fatigue,  despondency,  and  other 
causes  may  predispose,  it  is  pretty  certain  that  the  absence  of  fresh  vege- 
tables, fresh  fruits,  and  fresh  meat  from  the  diet  is  the  principal  cause.  Of 
these,  the  most  important  are  fresh  vegetables.  As  early  as  1757,  Dr. 
Lind  showed  the  efficacy  of  oranges  and  lemons  in  preventing  this  disease, 
but  forty  years  elapsed  before  the  government  made  the  use  of  lime-juice 
compulsory  in  the  navy.f  It  is  not  yet  known  how  this  prevents  the  dis- 
ease. Potatoes  and  other  fresh  vegetables,  especially  the  cruciferre,  and 
most  fruits  have  a  similar  power.  They  all  contain  citric  and  malic  acids, 
potash,  lime  (calcic  oxide),  magnesia,  lithia,  soda,  and  some  sulphur, 
phosphorus,  and  iron.  Fresh  meat  alone  is  not  nearly  so  efficacious,  nor 
will  any  of  the  chemical  substances  just  named  either  prevent  or  cure  the 
disease.  Several  of  them,  however,  prove  beneficial,  especially  the  citrate 
of  potash,  and  different  forms  of  iron.|     A  similar  disease  to  sea  scurvy  is 

*  Although  four  lives  were  lost  in  the  late  Arctic  expedition  of  1874-6.  under 
Captain  Nares,  it  appears  that  the  regulations  as  to  lemon-juice  had  not  been  com- 
plied with;  and,  therefore,  the  fact  does  not  really  invalidate  the  statement  in  the 
text 

f  Lime-ju\ce  is  the  juice  of  the  Cltrvs  limeffa,  whilst  Zemo>*-juice  is  derived  from 
the  Citruii  limonum,  or  lemon  tree.  Although  the  linden  (sometimes  called  "  lime 
tree  ")  has  antiscorhutic  properties,  it  is  quite  a  different  plant  from  the  one  named 
above,  which  is  known  as  the  lime  tree  in  the  West  Indies. 

X  Boussingault's  researches  ("  Ann.  de  Chimie  et  de  Physique,"  Dec.  1872)  on 
the  amount  of  iron  contained  in  various  diets,  render  it  very  probable  that  fresh 
vegetables  and  fresh  meat  owe  much  of  their  usefulness  as  food  to  the  iron  they 
contain.  Thus,  whilst  100  grammes  of  fresh  human  blood  contain  0  051  grammes 
of  iron  in  a  metallic  form,  an  equal  bulk  of  beef  equals  0.0048  of  metallic  iron, 
white  wheaten  bread  nearly  the  same,  potatoes  0  0016,  green  leaves  of  cabbage 
0.0039  against  0.0009  in  the  white  leaves  The  green  leaves  of  most  plants  and 
trees  contain  more  iron  than  blanched  ones.  Whilst  the  diet  of  the  French  Navy 
contains  per  ration  (per  diem)  0.0661  gramme,  and  that  of  the  soldier  0  078')  gr., 
the  diet  of  an  English  "  navvy  "  working  on  the  railway  near  Rouen  was  as  fol- 
lows, according  to  MM.  Gasparin  and  Boussingault : 


Substance. 

Amount. 

Iron  in  parts  of  a 
gramme. 

Bread,     . 

.     24   ounces, 

.      0.03  0 

Meat, 

.     20         " 

.     0.0312 

Potatoes, 

.     32         " 

.     00160 

Beer, 

.     70        " 

.     0  0080 

Total  of  metallic  iron,         .         .     0.0912 
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often  met  with  from  similar  causes  in  inland  places.  It  is  sometimes  con- 
founded with  purpura.  Rickets  appear  to  be  due  to  a  deficiency  in  lime 
salts,  phosphates,  fatty  materials,  and  iron,  if  we  may  judge  from  the 
remedies  which  prove  beneficial.  Relapsing  fever  and  typhus  are  greatly 
favored  by  insufficient  diet ;  the  former  has  gained  the  name  of  famine 
fever. 

Dysentery  and  diarrhoea  (or  English  cholera)  also  spring  up  where  the 
diet  is  deficient.  In  1823  the  prisoners  in  Millbank  Penitentiary  had  their 
allowance  of  food  suddenly  reduced  from  about  thirty-two  ounces  of  dry 
nutriment  daily  to  twenty-one  ounces,  animal  food  being  almost  entirely 
discontinued.  Although  the  prison  was  cold,  and  situated  at  a  low  level, 
in  a  marshy  district,  it  was  previously  considered  a  healthy  one.  But  soon 
after  the  change,  the  health  of  most  of  the  inmates  gave  way.  They  lost 
color,  flesh,  and  strength;  then  had  diarrhoea,  dysentery,  and  scurvy; 
lastly,  adynamic  fevers,  or  headache,  vertigo,  convulsions,  maniacal  de- 
lirium, and  sometimes  apoplexy.  The  smallest  loss  of  blood  produced  faint- 
ing, which  was  often  fatal.  Out  of  860  prisoners,  437,  or  52  per  cent., 
were  thus  affected.  It  was  found  that  those  employed  in  the  kitchen,  who 
had  8  ounces  extra  of  bread  per  diem,  were  almost  exempt  (only  three 
attacked  ),  and  further  that  the  addition  of  8  ounces  to  the  daily  amount  of 
vegetable  food,  and  half  an  ounce  to  the  animal,  greatly  facilitated  restora- 
tion to  health  (Dr.  Latham  on  "  Diseases  in  Millbank  Penitentiary,"  1824; 
Carpenter's  "Physiology,"  pp.  96-7).  During  the  late  American  civil 
war,  Dr.  Jones  made  similar  observations  on  30,000  Federal  prisoners 
confined  in  Camp  Sumter.  Here  the  diet  was  only  one  of  the  causes, 
but  undoubtedly  a  powerful  one.  Diarrhoea,  dysentery,  scurvy,  and  hos- 
pital gangrene  prevailed.  (See  Austin  Flint's  "  Physiology  of  Man,"  vol. 
ii,  p.  39,  1867,  and  the  "Ann.  de  Hygiene,"  Jan.  1849,  for  similar  obser- 
vations at  the  Maison  Centrale  of  Nimes,  by  M.  Boileau-Castelnau.)  An- 
other experiment  on  a  gigantic  scale  was  made  in  the  siege  of  Paris  in 
1870.  The  general  effects  of  the  deficiency  of  food  are  well  sketched  by 
Dr.  Letheby.  "A  deficiency  of  food,  especially  of  the  nitrogenous  part, 
quickly  leads  to  the  breaking  up  of  the  animal  frame.  Plague, pestilence, 
and  famine,  are  associated  with  each  other  in  the  public  mind,  and  the 
records  of  every  country  show  how  closely  they  are  related.  The  medical 
history  of  Ireland  is  remarkable  for  the  illustrations  of  how  much  mis- 
chief may  be  occasioned  by  a  general  deficiency  of  food.  Always  the 
habitat   of  fever,  it  every  now  and  then  becomes  the  very  hotbed  of  its 

This  quantity  equals  about  1^  grain  of  metallic  iron  in  the  daily  ration.  The 
ration  or  daily  allowance  of  a  French  sailor  is  as  follows: 


Iron  in  parts  of  a 

Substance.  ■ 

Amount. 

gramme. 

Bread  or  biscuit, 

24  ounces, 

.     0.0360 

Fresh  meat  (or  a 

corre- 

■\ 

sponding  amount 

ol 

Qi     « 

.     00144 

salted  meat), 

j 

Beans  or  lentils, 

4       " 

.     0  0101 

Coffee  (infused), 

i    " 

— 

Butter,    . 

I    " 

— 

Olive  oil, 

1    ii 

4 

— 

Cabbage  (dried), 

i    " 

.     0.i>005 

"Wine, 

15       " 

.     0  0051 

Brandy,  . 

2      " 

— 

Salt, 

6  drac 

hms, 

•    ■     — 

Total  iron  (grammes),  .         .     0  0661 

Or,  about  one  grain — a  little  less  than  in  the  case  above. 
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propagation  aud  development.  Let  there  be  but  a  small  failure  in  the 
usual  imperfect  supply  of  food,  and  the  lurking  seeds  of  pestilence  are 
ready  to  burst  into  frightful  activity.  The  famine  of  the  present  century 
is  but  a  too  forcible  illustration  of  this.  It  fostered  epidemics  which 
had  not  been  witnessed  in  this  generation,  and  gave  rise  to  scenes  of  de- 
vastation and  misery  which  are  not  surpassed  by  the  most  appalling  epi- 
demics of  the  middle  ages.  The  principal  form  of  this  scourge  was  known 
as  the  contagious  famine  fever  (typhus),  and  it  spread,  not  merely  from 
end  to  end  of  the  country  in  which  it  had  originated,  but,  breaking  through 
old  boundaries,  it  crossed  the  broad  ocean,  and  made  itself  painfully  mani- 
fest in  localities  where  it  was  previously  unknown.  Thousands  fell  under 
the  virulence  of  its  action,  for  wherever  it  came,  it  struck  down  a  seventh 
of  the  people,  and  of  those  whom  it  attacked,  one  out  of  nine  perished. 
Even  those  who  escaped  the  fatal  influence  of  it  were  left  the  miserable 
victims  of  scurvy  and  low  fevers.  Auother  example,  not  less  striking,  of 
the  terrible  consequences  of  what  may  be  truly  called  famine,  was  the 
condition  of  our  troops  during  the  early  part  of  their  sojourn  in  the  Crimea 
in  1854.  With  only  just  enough  of  food  to  maintain  the  integrity  of  the 
system  at  a  time  of  repose  and  of  ordinary  temperature,  they  were  called 
upon  to  make  large  muscular  exertions,  aud  to  sustain  the  warmth  of  the 
system  in  the  midst  of  severe  cold." 

In  this  gradual  form  of  starvation,  there  is  not  generally  much  hunger, 
or,  if  present,  it  soon  disappears,  and  may  be  succeeded  by  loathing  of 
food.  The  chief  symptoms  are  those  of  depression  of  the  nervous  system. 
Languor,  despoudeucy,  listlessuess,  slowness,  hebetude,  and  iucoherency  of 
thought,  sometimes  hyperesthesia  and  extreme  tendency  to  start  at  noises, 
bright  light,  etc.  There  are  vertigo,  syncope,  delirium,  perverted  and 
weakened  sight,  and  epileptiform  or  apoplectic  fits,  ending  in  coma,  which 
may  be  fatal.  The  bowels  are  costive  in  some  cases,  relaxed  in  others. 
The  temperature,  perhaps  slightly  raised  at  first,  becomes  lower.  There 
is  often  distressing  palpitation  with  tinnitus  aurium,  and  temporary  blind- 
ness, with  ocular  spectra.  These  symptoms  will  be  detailed  in  some  of 
the  illustrated  cases. 

Food  of  bad  quality  may  produce  actual  symptoms  of  acute  poisoning. 
(See  Sausage  Poison,  Poisonous  Fungi,  etc.,  pp.  470-477.  and  pp.  281  to 
287.)  The  poisonous  effects  of  ergot  (nervous  ergotism  and  gangrenous 
ergotism)  have  been  described  at  p.  282.  (See  also  Aitken,  loc.  cit.,  pp. 
764-8;  and  the  ''Medical  Press  and  Circular,"  June  5,  1872.)  Goitre  is 
supposed  to  be  due  in  part  to  bad  water  (a  recent  theory  being  that  the 
water  contains  sulphides). 

Some  forms  of  vetch,  used  as  food  (Lathyrus  sativus,  and  L.  eicera), 
appear  sometimes  to  cause  paraplegia.  They  are  said  to  be  injurious 
only  when  they  form  above  one-twelfth  part  of  the  food,  and  produce 
paralysis  only  when  at  least  one-third  of  the  food  is  composed  of  these 
vetches.  (Aitken,  loc.  cit.,  p.  800  ;  VUmorin,  "  Ann.  d'Hygiene,"  April, 
1847,  p.  469.) 

Pellagra  (Mai  Rosso,  Male  della  Vipera,  Risipola  Lombarda  ;  3fal  de  la 
Rosa  in  Spanish)  is  a  red  eruption  attended  with  great  debility,  nervous 
exhaustion  and  melancholia  ;  and  going  on  to  cramps,  convulsions,  vertigo, 
rigidity  of  muscles,  thickening  and  pigmentation  of  the  skin  (hence  Dr. 
Mason  Good's  name  of  Elephantiasis  Italica),  which  are  succeeded  by 
marasmus,  and  colliquative  diarrhoea,  or  dropsy  ;  or  death  occurs  from 
some  acute  inflammation,  or  from  successful  attempts  at  suicide.  It  is 
believed  to  be  caused  by  the  sporules  of  a  fungus  (the  sporisorium  maidis) 
attacking  maize,  the  chief  food  of  the  peasants  in  Lombardy.  (See  Pro- 
fessor Mayr's  article  in  Hebra's  "  Skin  Diseases,"  vol.  i,  p.  293,  New  Syd. 
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Society's  translation  ;  also  Mason  Good's  "  Study  of  Medicine,"  vol.  iii,  p. 
433.)  Other  affections  have  been  ascribed  to  the  use  of  food  of  bad 
quality,  or  all  of  one  kind,  and  that  not  sufficiently  nutritious.  For 
example,  the  exclusive  use  of  rice  as  an  article  of  diet  is  known  to  favor, 
if  it  do  not  produce,  the  ulceration  of  the  cornea  so  common  amongst 
Hindoos.  Shellfish,  even  when  of  good  quality,  are  the  cause  of  urticaria 
in  some  persons. 

Gout  is  known  to  be  greatly  favored  by  the  use  of  malt  liquors  (ale,  beer, 
and  stout,  or  porter),  sweet  and  acid  wines  (such  as  port  and  champagne), 
and  by  indulgence  in  a  highly  nitrogenized  diet;  whilst  rheumatism  is 
ascribed  by  some  to  the  mal- assimilation  of  farinaceous  and  starchy  foods. 
There  seems,  however,  to  be  very  little  evidence  as  regards  this  last  point. 
Dr.  Carpenter  ascribes  the  scrofulous  diathesis  to  the  absence  of  oleaginous 
articles  of  food,  whilst  it  is  a  matter  of  common  experience  that  an  excess 
of  these  tends  to  produce  that  form  of  dyspepsia  known  as  biliousness.  An 
excess  of  nitrogenous  articles  of  diet  is  believed  to  develop  arthritic  diseases, 
if  not  goat  itself.  The  power  of  sustaining  enormous  bloodlettings  with 
little  inconvenience  possessed  by  some  of  our  ancestors  has  been  ascribed 
to  their  liberal  use  of  flesh-meat.  If  this  be  so,  and  there  is  little  reason 
to  doubt  it,  we  can  understand  how  useful  were  the  frequent  fasts  pre- 
scribed by  the  Church,  even  in  a  bodily  point  of  view.  Although  the  prin- 
ciples laid  down  as  to  variety  of  food  are  undoubtedly  true  for  the  mass  of 
mankind,  and  when  dealing  with  the  diet  of  numbers,  it  is  better  to  err  on 
the  safe  side,  or  that  of  plenty,  than  on  the  dangerous  one  of  deficiency, 
yet  there  are  instances  of  health  and  longevity  attained  on  a  very  restricted 
diet.  Of  these  the  two  best  known  are  those  of  Cornara  (given  by  himself 
in  a  pamphlet  which  has  been  translated  into  almost  all  European  lan- 
guages), whose  diet  was  only  12  ounces  of  solids,  chiefly  vegetable  food,  with 
14  ounces  of  light  wine.  On  this  he  subsisted  with  great  comfort  for  fifty- 
eight  years.  The  other  is  that  of  the  miller  of  Billerica  (Thomas  Wood) 
reported  to  the  College  of  Physicians  in  1767  by  Sir  George  Baker.*  This 
miller  is  said  to  have  sustained  a  remarkable  degree  of  vigor  for  upwards 
of  eighteen  years  upon  no  other  nutriment  than  16  ounces  of  flour  (con- 
taining about  14  ounces  of  dry  solids)  made  into  a  pudding  with  water,  no 
other  liquid  of  any  kind  being  taken  (by  the  mouth).  Few  could  adopt 
such  a  diet  with  advantage;  yet,  as  we  shall  presently  see,  life  and  some 
strength  may  be  long  sustained  on  comparatively  meagre  diet,  especially 
if  the  supply  of  liquids  is  unrestricted.  In  some  of  the  cases  recorded,  as 
in  the  two  above,  more  liquid  is  excreted  by  the  kidneys  than  is  taken  by  the- 
mouth,  50  or  60  ounces  of  urine  being  passed,  whilst  perhaps  only  about  a 
third  of  that  quantity  of  fluid  is  ingested.  The  explanation  of  this  is  the 
key  to  that  sudden  increase  of  weight  in  the  case  of  jockeys  and  others,, 
which  would  otherwise  be  inexplicable,  except  on  the  hypothesis  of 
trickery.  We  quote  the  following  from  "  Carpenter's  Physiology,"  pp. 
168-9,  who  gives  original  references: 

"  There  are  certain  phenomena,  which,  if  accurately  recorded,  cannot 
be  accounted  for  in  any  other  way  than  by  admitting  that,  under  par- 
ticular circumstances,  a  considerable  amount  of  water  may  be  absorbed  from 
the  vapor  of  the  atmosphere.  The  following  are  among  the  most  satisfactory 
and  circumstantial  observations  that  have  been  adduced  in  support  of  this 
position.  Lining  observed  that  his  body  on  one  occasion  increased  in 
weight,  during  two  hours,  to  the  amount  of  8£  ounces,  allowance  being 

*  This  physician  is  best  known  for  his  researches  into  the  true  pathology  andi 
etiology  of  the  Colica  1'ictonum,  or  lead  colic,  of  Devonshire  and  other  cider 
countries. 
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made  for  the  amount  of  fluid  ingested  during  that  time,  and  for  the 
quantity  passed  off  by  the  urine  and  by  cutaneous  transpiration.  Dr. 
Jurin  affirms  that  he  ascertained  an  increase  of  18  ounces  to  have  taken 
place  during  a  night  passed  in  a  cool  room  after  a  day's  existence  in  absti- 
nence. It  is  stated  by  Dr.  Watson  that  a  lad  at  Newmarket  having  beeu 
almost  starved,  in  order  that  he  might  be  reduced  to  a  proper  weight  for 
riding  a  match,  was  weighed  at  9  a.m.,  and  again  at  10  a.m.,  and  he  was 
found  to  have  gained  nearly  30  ounces  in  weight  in  the  course  of  this  hoar, 
though  he  had  drunk  only  half  a  glass  of  wine  in  the  interim.  A  parallel 
instance  was  related  to  the  authors  by  the  late  Sir  G.  Hill,  then  Governor 
of  St.  Vincent:  a  jockey  had  beeu  for  some  time  in  training  for  a  race,  in 
which  that  gentleman  was  much  interested,  and  had  been  reduced  to  the 
proper  weight;  on  the  morning  of  the  trial,  being  much  oppressed  with 
thirst,  he  took  one  cup  of  tea,  and  shortly  afterwards  his  weight  was  found  to 
have  increased  6  pounds,  so  that  he  was  incapacitated  for  riding  ....  In 
a  case  of  ovarian  dropsy  recorded  by  Mr.  Ford  it  was  observed  that  the 
patient  during  eighteen  days  drank  692  ounces,  or  43  pints  of  fluid,  and 
that  she  discharged  by  urine  and  paracentesis  1298  ounces,  or  91  pints, 
which  leaves  a  balance  of  606  ounces,  or  38  pints,  to  be  similarly  accounted 
for."  Should  such  a  matter  become  ground  for  medical  evidence,  in  con- 
nection with  racing  matters,  you  would  expect  to  find  (in  addition  to  the 
evidence  of  credible  witnesses,  which  is  rather  a  matter  for  the  court  than 
for  you)  the  following  conditions  : 

1st.  A  previous  course- of  privation,  exercise,  or  sweating,  so  as  to  pre- 
dispose to  absorption. 

2d.  It  should  be  shown  that  the  air  did  contain  a  considerable  amount 
of  watery  vapor.  In  these  days  of  meteorological  researches,  such  hygro- 
raetric  observations  are  easily  to  be  obtained. 

You  may  be  asked  how  much  it  is  possible  to  eat  at  one  meal?  It  is 
difficult  to  place  a  limit  to  the  rapacity  of  gluttons  and  lunatics  with  in- 
ordinate appetites!  Captain  Parry's  Esquimaux  devoured  no  less  than 
35  pounds  of  various  aliments,  including  tallow  candles,  in  twenty-four 
hours.  A  Hindoo  is  said  to  have  eaten  a  whole  sheep  at  one  time.  Sir 
John  Franklin  states  that  the  half-breed  voyageurs  of  Canada  are  very  dis- 
contented when  put  on  a  short  allowance  of  8  pounds  of  meat  a  day,  their 
usual  consumption  being  from  12  to  20  pounds!  The  wandering  Cossacks 
of  Siberia,  according  to  Captain  Cochrane,  are  not  much  less  hearty ! 
(Carpenter,  loc.  cit.,  p.  85.  We  must  refer  to  the  same  pages  for  a  de- 
scription of  the  diet  and  methods  employed  by  the  celebrated  trainer  Jack- 
sou — footnote  to  page  86,  loc.  cit.)  Having  thus  stated  the  general  prin- 
ciples of  dietetics,  and  the  general  consequences  of  diminished  or  improper 
food,  we  shall  proceed  to  discuss  in  detail  the 

Symptoms  and  Proofs  of  Starvation  in  the  Dead  and  in  the  Living. 

If  Bulwer's  hero  had  ever  completed  his  "  History  of  Human  Error," 
one  of  the  most  remarkable  of  its  chapters  must  have  been  the  one  which 
treated  of  belief  in  impostors  who  pretended  to  fast,  and  disbelief  in  real 
cases  of  long  abstinence  from  food.  The  spirit  of  incredulity  has  extended 
so  far  as  to  deny  the  fasting  of  Moses,  Elijah,  and  the  founder  of  Chris- 
tianity,* whilst,  on  the  other  hand,  the  populace  has  believed  iu  a  six 
years'  fast  (/)  by  Anne  Moore  of  Tetbury  (1807),  and  in  the  divine  mission 

*  It  is  to  be  noted  here  that  the  Scripture  narratives  nowhere  claim  these  facts 
as  miraculous,  although  supernatural  events  may  have  preceded  or  followed  them. 
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of  Elizabeth  Squirrel,  the  so-called  "Shottisham  Angel,"  of,  Woodbridge, 
Suffolk;  and  its  credulity  in  the  case  of  the  Welsh  Fasting  Girl,  Sarah 
Jacob,  led  to  the  death,  one  had  almost  written  murder,  of  this  poor  girl. 
We  shall  return  to  these  cases  presently,  and  mention  the  principal  general 
phenomena  of  starvation.     These  are: 

1.  The  temperature  is  lowered  in  cases  of  starvation.  Chossat's  experi- 
ments will  be  found  in  his  "Recherches  Experimentales  sur  lTnanition," 
a  memoir  presented  to  the  Academy  of  Sciences  in  1843.  For  other  ref- 
erences, see  Wunderlich  on  "Temperature,"  New  Syd.  Soc.'s  translation, 
pp.  135-6.  If  food  be  taken  after  fasting  the  temperature  will  be  raised. 
You  must  not,  however,  except  just  before  death,  expect  to  find  very  low 
or  collapse  temperatures.  The  general  depression  is  rarely  more  than 
from  J  to  2  degrees  F.  (=  0.3°  to  1.1°  Cent.).  Not  knowing  this  led  some 
of  the  medical  men  wrong  in  Sarah  Jacob's  case.  It  is  very  probable  that 
in  some  stages  of  fasting  there  is  a  slight  increase  of  temperature  (slight 
pyrexia).  The  loss  of  temperature  is  most  remarkable  on  the  last  day  of 
life,  when  it  sometimes  amounts  to  several  degrees  (collapse).  Dr.  Car- 
penter shows  that  in  Chossat's  experiments  the  daily  variation  or  fluctuation 
of  temperature  was  greatly  increased. 

2.  The  pulse  is  affected.  At  first  it  is  a  little  quickened  ;  afterwards  it 
becomes  slower,  and  then  on  the  approach  of  danger  it  becomes  greatly 
quickened.  On  this  point  Dr.  Fowler*  remarks,  "  Assuming  the  average 
pulse  of  Casper's  prisoner  to  have  been  70  to  75,  as  it  ordinarily  is  at  that 
age,  we  get  on  the  fifth  day  of  absolute  starvation  a  rise  of  from  13  to  18 
beats  per  minute,  which  on  the  eighth  day  is  augmented  by  8  more,  or  in 
all  about  21  or  26  beats  over  and  above  its  natural  rate.  On  the  second 
day  of  the  fasting  Sarah  Jacob's  pulse  had  increased  14  beats  ;  on  the 
third  26  beats,  on  the  fifth  54  beats,  and  on  the  seventh  day  74  beats  in  ra- 
pidity. Sex  and  temperament  may  have  something  to  do  with  this  dissim- 
ilarity." Dr.  Fowler  then  proceeds  (pp.  244-5)  to  account  for  the  appar- 
ently normal  rate  of  76  on  the  tenth  day,  in  Casper's  prisoner,  as  it 
appears  he  had  then  taken  some  sugar  and  water. 

In  the  case  of  the  pitman,  to  which  we  shall  presently  come,  the  atmos- 
phere of  impure  gases  may,  he  says,  have  contributed  to  the  slow  pulse 
rate. 

3.  The  body  loses  weight.  In  the  case  of  the  fasting  woman  of  Tetbury, 
Anne  Moore,  this  led  to  the  detection  of  the  imposture.  The  average 
loss  of  weight  in  warm-blooded  animals  experimented  on  by  M.  Chossat, 
between  the  commencement  of  the  period  of  inanition  and  its  termination 
by  death,  was  40  per  cent. ;  but  he  met  with  considerable  variation  in  the 
extremes,  which  seemed  to  depend  chiefly  on  the  amount  of  fat  previously 
accumulated  in  the  body;  those  animals  losing  most  weight  in  which  the 
fat  had  been  most  abundant,  which  were  also  those  that  lived  the  longest. 
Taking  40  per  cent,  as  the  mean,  M.  Chossat  obtained  the  following  curious 
results,  as  regards  the  relative  diminution  of  the  several  tissues  and  organs 
of  the  body,  those  which  lost  more  than  the  mean  being  distinguished  from 
those  which  lost  less : 


*  "A  Complete  History  of  the  Case  of  the  Welsh  Fasting  Girl  (Sarah  Jacob), 
etc.,"  by  Robert  Fowler,  M.D.,  Edinburgh.     H.  Renshaw,  London,  1871. 
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Parts  which  lose  more  than  40  per  cent. 

9  5  3 


Parts  which  lose  less  than  40  per  cent. 
Muscular  coat  of  stomach,  .  .  39.7 
Pharynx  and  oesophagus,       .         .     34.2 

Skin 33.3 

Kidneys, 31.9 

Respiratory  apparatus,  .         .     22.2 

Osseous  system,      ....     16.7 

Eves, 10  0 

Nervous  system,    .         .         .  .1.9 

The  general  accuracy  of  these  observations  is  admitted  by  most  of  his 
critics.  The  following  are  perhaps  open  to  more  objection,  as  being 
founded  on  birds  (turtle-doves),  whose  ages  were  estimated  by  their 
weights : 


rut,         .... 
Blood,    .... 

.     750 

Spleen,  .... 

.     71.4 

Pancreas, 

.     64  1 

Liver,    .... 

.     52.0 

Heart,    .... 

.     44  8 

Intestines, 

.     42.4 

Muscles  of  locomotion, 

.     42.3 

Ages. 

Daily  proportional  loss, 
"iu  luuO  parts. 

Duration  of  life 
in  days. 

a.  Young,  .     .     . 
/?.  Middie-aged,  . 
y.  Old,   .... 

0.081 
0.059 
0.035 

3.07 

6.12 

13.36 

We  shall  mention  the  question  of  age  further  on.  Emaciation  will  be 
more  marked  in  cases  of  prolonged,  chronic,  or  semi-starvation,  and  less 
marked  in  cases  of  death  from  acute  starvation,  or  entire  absence  of  food. 
The  want  of  emaciation  was  made  much  of  in  Sarah  Jacob's  case.  There 
was,  however,  no  doubt  that  she  lost  flesh.  (See  Dr.  Fowler's  work,  p.  228, 
etc.)  In  the  case  of  Anne  Moore  of  Tetbury  Mr.  Francis  Fox.  wisely 
suggested  that  she  and  her  bed  should  be  placed  on  a  weighing  machine. 
This  detected  the  daily  loss  of  weight. 

The  table  given  by  us  at  page  544  will  guide  you  as  to  what  ought  to  be  the 
weight  at  a  given  age.  In  using  it  you  must  allow  for  premature  birth,  for 
congenital  syphilis  (which  has  a  great  tendency  to  retard  growth,  develop- 
ment, aud  puberty),  and  for  the  existence  of  any  diseases,  such  as  phthisis, 
tabes  mesenterica,  or  recent  attacks  of  fever,  which  would  all  tend  to  pro- 
duce a  less  weight  than  the  average  of  normal  healthy  cases.  To  illus- 
trate our  meaning,  take  the  following  case  from  a  recent  daily  paper  : 

"  The  Alleged  Cruelty  to  a  Niece. — Mrs.  Sophia  B ,  a  lady  of 

good  position,  residing  in  a  fashionable  suburb  of  Bristol,  was  yesterday 
committed  for  trial  for  neglecting  to  supply  sufficient  food  and  clothing  to 

Caroline  H ,  her  niece  and  in  her  charge.     The  defendant  is  alleged 

to  have  kept  complainant  without  food.  The  complainant  is  sixteen  years 
of  age,  but  only  weighed  sixty-eight  pounds." 

Referring  to  our  table  at  p.  544,  we  find  that  the — 

Normal  weight  of  females  at  sixteen  years  of  age  is  95.7  pounds, 
Whilst  the  complainant's  weight  was  only      .         .     68.0        " 
There  was  therefore  a  deficiency  of  27.7        " 

or  nearly  a  quarter  of  a  hundredweight,  a  deficiency  which,  unless  ex- 
plained by  some  severe  disease,  such  as  phthisis,  etc.,  was  in  itself  prima 
facie  evidence  of  insufficient  food  having  been  given.  In  using  the  table 
read  the  remarks  on  page  545. 

4th.  A  fetid  odor  is  exhaled  from  the  skin  and  mouth,  etc.  This  was 
noticed  in  nearly  all  the  cases.     In  the  case  of  the  Welsh  Fasting  Girl 
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Sarah  Jacob,  the  "sister"  Nurse  Clinch,  "  first  perceived  a  strange  smell, 
a  peculiar  smell,  about  the  bed  "  on  the  sixth  day  of  the  watching  and 
entire  abstinence  from  food  ;  she  says,  "it  was  not  like  the  usual  smell  of 
death,  and  I  cannot  describe  what  it  was  like."  It  was  not  urine,  nor 
from  the  feathers  of  the  new  bed,  for  "  after  the  bed  was  changed,  I  still 
perceived  the  smell."  Beck  calls  it  "a  fetid,  acrid  smell,"  Dr.  Donovan 
(speaking  of  the  Irish  famine)  calls  it  "an  offensive  odor,"  some  authors 
say,  "  an  odor  sui  generis."  In  some  cases  (especially  chronic  starvation), 
the  skin  becomes  covered  "  with  a  brownish  filthy-looking  coating,  almost 
as  indelible  as  varnish  "  (Dr.  Donovan).  The  skin  sometimes  adheres  to 
the  bones;  it  is  almost  always  harsh  and  dry,  particularly  so  in  chronic 
starvation.  Graziers  and  horse-keepers  are  familiar  with  the  condition  of 
integuments  known  as  "  hidebound."  The  skin  may  hang  in  loose  folds. 
The  bones  are  prominent,  The  orbits,  the  neighborhood  of  the  zygoma, 
and  the  neck  and  thorax  soon  show  this  starved  appearance.  Old  nurses 
and  doctors  are  familiar  with  the  fact  that  the  nates  exhibit  emaciation 
more  than  some  other  parts,  as  in  Horace's  shameful  caricature  : 

"  Hiotque inter  aridas  nates 

Podex,  velut  crudse  bovis." 

5th.  Minor  signs  of  starvation  are — Wild  and  glistening  eyes,  glassy 
and  fierce-looking,  generally  with  dilated  pupils;  the  mouth  dry  and 
parched,  with  thick  tenacious  saliva  ;  the  breath  sometimes  hot,  but  on 
the  approach  of  dissolution  quite  cold  ;  this  is  sometimes  so  as  long  as  a 
week  before  death  ;  the  mucous  membrane  of  the  outlets  (anus,  vagina, 
urethra,  nostrils,  etc.)  becomes  red  and  inflamed  in  some  cases.  There 
may  be  delirium  and  convulsions.  In  a  few  cases,  chiefly  in  shipwrecked 
sailors,  there  has  been  violent  excitement.  Dr.  Taylor  ascribes  this  to 
either  a  tropical  climate,  or  to  the  drinking  of  wine,  spirits,  salt-water,  or 
of  their  own  urine.  He  refers  to  Rostan  and  Orfila,  "  Cours  Elementaire 
d'Hvgieue,"  vol.  i,  p.  283,  etc.,  and  "  Medecine  Legale,"  i,  p.  415,  aud  to 
Dr.  Martyn,  in  the  "  Medical  Times  and  Gazette,"  March  30, 1861,  p.  344. 
There  may  or  may  not  be  intense  pain  in  the  stomach,  relieved  by  pressure ; 
though  this  is  generally  felt  at  first,  and  the  feeling  of  intense  hunger  soon 
goes  away.  Intense  thirst  is  a  more  lasting  symptom  in  cases  deprived  of 
water  or  suitable  drinks.  There  is  always  great  muscular  weakness  in 
chronic  starvation,  and  in  the  last  stages  of  the  acute  form.  There  is  a 
feeling  of  intense  coldness  all  over  the  body.  The  voice  becomes  weak, 
aud  the  intellect  dull.  There  is  drowsiness,  and  this  merges  into  coma  in 
fatal  cases.  The  boivels  are  constipated ;  or  if  feces  are  discharged,  they 
are  small  in  quantity,  dry,  and  dark-colored ;  the  urine  is  scanty,  high- 
colored,  and  turbid  on  standing,  i.  e.,  concentrated.  In  a  few  cases,  petechias, 
or  purple  extravasations,  have  been  noticed  on  the  skin.  Orfila's  "  Cours 
de  Med.  Legale,"  p.  415. 

You  may  be  asked  to  answer  the  question, 

Hoiv  long  does  starvation  take  to  kill  ? 

The  answer  will  depend  upon  a  careful  consideration  of  a  number  of 
factors.  The  average  period  for  death  in  complete  privation  of  food  would 
seem  to  be  from  seven  to  ten  days  (Orfila,  Casper,  Taylor,  Guy,  Fowler, 
etc.).  But  much  will  depend  on  the  surroundings,  on  sex,  age,  and  pre- 
vious health  ;  and  it  is  unanimously  agreed  that  when  those  starved  have 
access  to  fresh  water  and  other  liquids,  life  is  prolonged  much  more  than 
when  thirst  is  added  to  hunger.     The  dictum  of  Hippocrates,*  that  "  the 

*  BeHott's  translation,  "Aphorisms,"  Lib.  I,  No.  13:  "  Tepovrsg  kv<popuTara 
vrjOTEirjv  (pepovai'  devrepov^  6i  KadeaT^Kdreg'  tjkcoto,  fzeipaicia'  navTuv  d£  fia.TacTa  iraiSia" 
tovtecjv  de  avreuv  a  av  tvxv  avra  euvtuv  irpodv/uorepa  kovTaJi 
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old  bear  the  want  of  nourishment  the  best;  they  who  have  attained  the 
middle  period  of  life  the  next  in  degree;  those  who  have  just  arrived  at 
puberty  are  still  less  able  to  endure  it ;  but  of  all  ages,  childhood  is  the 
least  capable  of  sustaining  hunger;  and  of  children,  the  more  lively  are 
the  least  capable,"  seems  borne  out  both  by  experience  and  the  experi- 
ments of  Chossat  and  others.  Other  things  being  equal,  fat  persons  will  bear 
privation  longest.  Sarah  Jacob  was  "a  plump  child"  before  the  fatal 
watching  began.  The  Dover  pig  was  also  a  fat  one.*  The  Castle  Cliff 
fell  on  the  14th  of  December,  1810.  There  seems  little  reason  to  doubt 
that  peculiar  mental  or  psychical  states  enable  partial  and,  perhaps,  com- 
plete privation  of  food  to  be  borne  longer  than  it  would  be  in  health  (re- 
ligious ecstasy,  hysteria,  catalepsy  or  trance,  and  insanity) ;  warmth  is 
also  capable  of  taking  the  placo  of  food  to  some  limited  extent.  The  phe- 
nomena of  hibernation,  or  the  dormant  state  met  with  in  the  dormouse, f 
hamster,  marmot,  hedgehog,  jerboa,  frogs,  serpents,  lizards,  and  a  few 
other  animals  (chiefly  rodents,  among  the  mammalia),  bear  some  analogy 
with  cases  of  starvation  in  human  beings. £ 

The  longest  authentic  period  of  total  deprivation  of  food  in  human  be- 
ings appears  to  be  about  six  weeks.     {See  Illustrative  Cases.) 


Post-mortem  Appearances  in  Cases  of  Death  from  Starvation. 

These  are,  for  the  most  part,  derived  from  the  chronic  cases.  For  this 
reason  we  have  given  the  post-mortem  examination  of  Sarah  Jacob,  an 
acute  case,  separately. 

1.  The  body  is  remarkably  light  (see  above),  and  is  shrunken  and  ema- 
ciated. 

2.  The  skin  is  dry  and  shrivelled;  has  a  disagreeable  odor  (see  before), 
and  is  free  from  fat;  sometimes  there  is  a  kind  of  brown,  varnish-like 
coating  over  it.  It  is  difficult  to  separate  the  skin  from  the  subjacent 
muscles,  etc. 

3.  The  muscles  are  much  wasted,  soft,  and  devoid  of  fat. 

4.  The  stomach  and  intestines  are  generally  found  collapsed,  contracted,  and 
empty,  and  their  mucous  membrane  is  thin,  and  almost  or  quite  transparent, 
so  that  Dr.  Donovan  was  once  able  to  see  a  bit  of  raw  green  cabbage  in 

*  "There  is  a  well-known  case  of  a  fat  pi;r  which  was  buried  in  its  sty  for  KiO 
days,  under  30  feet  of  the  chalk  of  Dover  cliff,  which  was  dui;  out  alive  at  the  end 
of  that  time,  reduced  in  weight  from  160  pounds  to  40  pounds,  or  no  less  than  75 
percent."  ("  Transactions  of  Linnasan  Society,"  vol.  xi,  p.  411.)  This  extraor- 
dinary prolongation  of  life  may  be  attributed  to  the  retention  of  the  heat  of  the 
body  by  the  non-conducting  power  of  the  chalk,  and  to  the  retention  of  its  moisture 
by  the  saturation  of  the  air  in  its  immediate  vicinity,  and  the  restriction  of  its 
movements.  (Carpenter's  "Physiology,"  note  to  p.  94;  Horn's  "Description  of 
Dover,"  2d  ed.,  1819,  p.  24.) 

f  "  Tota  mihi  dormitur  hiems,  et  pinguior  illo 
Tempore  sum,  quo  me  nil  nisi  somnus  alit." 

Martial,  Lib.  xiii,  Ep.  59. 

J  Thus:  (1)  Animal  heat  is  diminished  (from  20°  to  40°,  or  50°  F  in  some),  yet 
it  is  always  higher  than  the  temperature  of  the  atmosphere  in  the  winter  months. 
(2 1  The  pulse,  and  consequently  the  heart-beats,  are  greatly  diminished  (from  115  to 
15)  in  the  hamster.  Respiration  is  also  much  slower.  Some  seem  to  be  a  quarter 
of  an  hour  without  breathing — seldom  breathing  more  than  once  in  a  minute  on  an 
average.  (3)  Not  only  is  digestion  in  abeyance,  but  the  nervous  system  is  in  a  singu- 
larly torpid  state,  so  that  they  seem  almost  insensible  to  pain,  and  can  only  be 
roused  with  difficulty  from  their  comatose  state.  (4)  The  weight  is  diminished,  not- 
withstanding Martial's  epigram,  quoted  above. 
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the  duodenum  of  a  man  who  had  died  of  starvation.  The  omentum,  also, 
may  be  transparent.  In  some  cases  (as  in  Dr.  Sloan's,  to  be  quoted  pres- 
ently), the  stomach  and  intestines  are  distended  with  gases.  In  other 
cases,  says  Dr.  Martin  {loc.  cit.),  the  intestines  are  not  only  contracted,  but 
shrunken  and  diminished  in  size,  shortened  in  length  as  well  as  in  calibre, 
and  like  a  mere  cord,  as  if  the  canal  was  obliterated. 

5.'  The  solid  viscera  (heart,  lungs,  kidneys,  liver,  etc.)  are  small, 
shrunken,  and  anaemic.  The  heart  is  not  generally  quite  empty.  Sir 
Thomas  Watson  says,  "  Accordingly,  after  death  by  starvation,  the  heart 
is  not  found  to  be  so  much  contracted  uor  so  nearly  empty  as  after  death 
by  sudden  and  copious  haemorrhage."  ("  Principles  and  Practice  of 
Physic,"  p.  65.) 

6.  The  large  bloodvessels  are  also  comparatively  empty. 

7.  The  gall-bladder  is  generally  full,  and  there  is  cadaveric  exudation  of 
bile  ;  the  urinary  bladder,  on  the  contrary,  is  generally  empty. 

8.  As  minor  signs  may  be  noted,  the  sunken  appearance  of  the  face,  like 
the  fades  Hippocratica,  the  open,  staring  eyes,  generally  with  dilated  pu- 
pils, the  conjunctivae  sometimes  red  ;  the  mouth,  anus,  and  other  outlets 
are  red  and.  inflamed-looking.  Such  faeces  as  are  contained  in  the  bowels 
are  hard,  like  bullets  or  pellets,  and  of  very  dark  color.  Dr.  Woodman 
has  found  the  thymus  gland  more  than  usually  large  and  persistent  in  in- 
fants and  young  animals  who  were  badly  fed. 


Illustrative  Cases. 

Case  I. — The  Welsh  Fasting   Girl,  Sarah  Jacob — Death  from  Acute 

Starvation. 

For  the  symptoms  and  full  account  of  this  case  we  must  refer  to  the 
"  Complete  "History  "  by  Dr.  Robert  Fowler,  p.  307.  The  general  outline 
is  as  follows  :  She  was  born  May  12,  1857.  Her  father  was  a  tenant- 
farmer,  occupying  a  small  farm  called  Llethernvyadd-ucha,  in  the  parish 
of  Llanfihangel  ar-Arth,  Carmarthenshire.  She  is  said  to  have  been  a 
very  pretty  and  intelligent  child,  and  fond  of  reading.  She  had  a  dys- 
peptic attack  in  February,  1867,  about  a  year  after  a  mild  attack  of  scarlet 
fever.  During  this  six  weeks'  illness  she  had  some  convulsions  of  a 
tetanic  character  (opisthotonos),  "  with  rigidity  of  the  left  leg,"  and  "  for 
nearly  a  month,  of  all  the  muscles."  During  the  same  year  there  appears 
to  have  been  repeated  abstinence  from  food  for  longer  or  shorter  inter- 
vals. But  from  October  of  this  year  till  her  death,  on  December  17, 
1869,  a  period  of  two  years,  two  months,  and  one  week,  it  was  affirmed 
that  she  ceased  to  take  any  food  whatever  !  But  all  that  time,  except 
the  last  week,  she  continued  plump,  and  even  gained  flesh.  It  was  only 
during  the  last  week  that  any  efficient  watch  was  kept,  and  then  she  died, 
owing  partly  to  obstinacy  on  the  part  of  her  parents,  who  had  made 
money  by  exhibiting  their  daughter,  "  dressed  like  a  bride,"  and  partly 
to  the  mistaken  zeal  of  the  nurses,  in  carrying  out  their  instructions  to 
the  letter;  partly,  it  must  be  owned,  to  a  sad  error  of  judgment  on  the 
part  of  some  of  the  medical  men  concerned,  who  allowed  their  zeal  for 
science,  in  order  to  disprove  the  imposture,  to  overcome  their  humanity. 
To  the  credit  of  one  of  them,  Mr.  H.  H.  Davies,  it  must  be  said,  that 
he  did  interfere,  and  told  the  parents  her  danger  and  their  duty.  It  is 
a  pity  he  did  not  appeal  to  the  magistrates.  A  singular  feature  in  this 
case  was,  that  a  committee,  comprising  magistrates,  clergymen,  medical 
men,  and  editors  of  newspapers,  had  been  formed  to  discover  the  impos- 
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ture.  This  committee  had  engaged  the  nurses  who  so  effectually  watched 
her  till  the  poor  little  victim  ot'her  own  hysteria  and  her  parents'  cupidity, 
died  ;  which  happened  on  the  eighth  day  of  the  watch.  This  supervision 
commenced  at  3  P.M.  on  December  9,  1869,  and  she  died  on  the  17th  at 
a  few  minutes  past  3  p.m.,  so  that  she  was  entirely  without  food  for  seven 
days.  The  father  and  mother  were  tried  at  the  Carmarthen  Summer 
Assizes  in  1870  (Recjina  v.  Jacob  and  Wife),  and  convicted  of  causing  the 
death  of  their  child  by  criminal  negligence.  The  father  was  condemned 
to  twelve  mouths'  imprisonment,  and  the  mother  to  six  months.  The 
medical- men  who  accepted  the  responsibility  of  superintending  the  watch- 
ing were  summoned  to  appear  before  the  magistrates  on  the  charge  of 
"  killing  and  slaying  Sarah  Jacob,"  but  were  acquitted,  partly  because 
neither  the  nurses  nor  the  committee  appear  to  have  asked  their  advice, 
but  chiefly,  as  we  think,  because  of  the  humanity  of  one  of  them,  Mr. 
Davies,  which  we  mentioned  before.  The  prosecution  were  at  first  in- 
clined to  summon  the  whole  committee.  The  post-mortem  appearances  were 
as  follows:  The  body  was  plump  and  well-formed,  with  signs  of  incipient 
puberty  (she  was  a  little  more  than  twelve  and  a  half  years).  Beneath 
the  skin  of  the  chest  and  the  abdomen  there  was  a  layer  of  fat,  of  about 
three-fourths  of  an  inch  in  thickness  on  the  average.  The  brain  itself  was 
healthy  and  firm,  but  the  membranes  were  much  injected.  The  contents 
of  the  thorax  were  healthy,  but  contained  very  little  blood.  The  stomach 
contained  about  three  teaspoonfuls  of  dark  gelatinous  fluid,  having  a  slight 
acid  reaction  to  litmus-paper.  The  small  intestines  were  empty,  but  the 
colon  and  rectum  contained  about  half  a  pound  of  faeces  in  a  hard  state. 
The  medical  men  who  made  the  examination  judged  that  the  freces  might 
have  been  there  a  fortnight  or  even  much  more.  The  liver  was  healthy, 
the  gall-bladder  considerably  distended  with  bile,  the  kidneys  and  spleen 
perfectly  sound,  urinary  bladder  empty.  On  looking  at  the  girl's  shoul- 
ders and  armpits,  the  right  shoulder  was  found  to  be  much  more  promi- 
nent than  the  other,  the  left  armpit  being  very  hollow,  sufficiently  so  to  contain 
a  half  ■pint  bottle.  Dr.  Fowler  had  given  his  opinion,  when  he  first  saw 
her,  that  the  girl  was  a  night-feeder,  and  that  the  parents  were  themselves 
deceived  at  first ;  and  afterwards  discovering  that  visitors  gave  money, 
and  that  the  thing  could  be  made  profitable,  they  were  tempted  to  carry 
on  the  imposture. 

Case  II. — Acute  Starvation — Death  on  the  Thirteenth  Day  of  Complete 

Abstinence. 

"  In  February  of  1862  a  man,  thirty-six  years  of  age,  was  discovered 
in  a  stack,  near  Morpeth,  dying  from  starvation.  All  attempts  to  rally 
him  failed,  and  he  ultimately  died.  He  was  an  intelligent  man,  and  had 
been  editor  and  proprietor  of  a  penny  journal  called  the  '  Falkirk  Lib- 
eral.' A  diary  was  found  in  his  possession,  containing  entries  of  his  con- 
dition from  the  8th  to  the  25th  of  February,  from  which  it  appeared  that 
during  seventeen  days  he  had  twice  tasted  a  piece  of  bread ;  but  for  the 
last  thirteen  days  he  had  been  entirely  without  food.  During  the  first  ten 
days  of  the  thirteen  he  was  able  to  obtain  water,  but  on  the  eleventh  day 
he  found  his  legs  were  useless,  and  he  lost  all  motor  power  in  the  lower  ex- 
tremities, so  that  '  one-half  of  his  body  appeared  to  be  dead.'  " 

The  case  is  of  interest  to  the  pathologist  as  showing  the  length  of  time 
during  which  existence  can  be  maintained  if  water  alone  be  taken. 
( Aitken's  "  Science  and  Pract.  of  Med.,"  p.  744.) 
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Case  III. —  Voluntary  Starvation  by  a  Prisoner — Life  Prolonged  to 
Fifty-eight  Days. 

(Van  Swieten's  "  Commentaries  upon  Boerhaave's  Aphorisms,"  p.  329 ; 
Beck,  Guy,  Fowler,  etc.  See  also  the  American  "Cyclopaedia  of 
Practical  Medicine,"  art.  "Abstinence,"  by  Dr.  Hays.  "  Fodere," 
vol.  ii,  p.  276.) 

"  Guillaume  Granet,  a  prisoner  at  Toulouse,  resorted  to  starvation  to 
avoid  punishment.  For  the  first  seven  days  the  symptoms  were  not  very 
remarkable  ;  his  face  was  flushed,  his  breath  foul,  and  his  pulse  small  and 
feeble.  After  this  period  he  was  compelled  to  drink  water  occasionally  to 
relieve  the  excessive  thirst  which  he  suffered,  but  in  spite  of  the  close 
watch  kept  over  him  he  frequently  drank  his  urine,  or  the  water  of  the 
prison  kennel.  His  strength  did  not  appear  to  fail  him  during  the  greater 
part  of  the  time,  and  with  varying  symptoms  of  constitutional  disturbance 
and  acute  sufferings  he  lingered  till  the  fifty-eighth  day,  when  he  expired, 
after  struggling  for  hours  in  convulsions.  At  the  post-mortem  examination 
the  brain  was  paler  than  usual,  the  lungs  nearly  natural,  oesophagus  con- 
tracted, but  not  the  stomach,  which  contained  a  little  fluid;  the  lower 
portions  of  the  small  intestines  red,  softened,  and  highly  injected  ;  large 
intestines  natural,  and  containing  fecal  matter;  the  gall-bladder  much 
distended  with  black,  thick  bile;  the  muscles  much  attenuated." 

Case  IV. — Dr.  Sloan's  Case  of  Incarceration  in  a  Coal  Mine  for 
Twenty-three  Days. 

("Medical  Gazette,"  vol.  xvii  (Nov.  21,  1835),  pp.  264  and  389.) 

This  case  is  reported  in  nearly  all  the  textbooks.  Dr.  Sloan  (of  Ayr) 
mentions  this  case,  "  of  a  man  aged  sixty-five,  of  a  spare  habit  of  body, 
and  uncommonly  vigorous  for  his  time  of  life,"  who  was  brought  alive  out 
of  a  coal  mine,  in  which  he  had  been  incarcerated  tiventy-three  days. 
During  the  first  days  he  had  access  to  water  "  strongly  impregnated  with 
iron."  "  After  that  period  he  became  so  weak  as  to  be  unable  to  move, 
and  he  had  unfortunately  laid  down  at  some  distance  from  the  water."  In 
commenting  on  this  case  Dr.  Sloan  remarks  that  "an  atmosphere  slightly 
impure,  by  lowering  the  vital  powers,  might  tend  to  prolong  life  under 
privation  of  food." 

Case  V. —  Case  of  the  Captain  and  Crew  of  the  Jane  Lowden,  Timber 
Vessel — Various  Periods  of  Death. 

"A  very  detailed  and  evidently  faithful  account"  (says  Dr.  Guy)  "  of 
the  picking-up  at  sea  of  Captain  Casey,  commander  of  the  Jane  Lowden, 
timber  vessel,  shows  that  out  of  eighteen  men,  including  the  captain  him- 
self, wholly  without  provisions  and  fresh  water,  one  survived  eleven  days, 
one  twelve  days,  one  fourteen  days,  two  fifteen  days,  one  eighteen  days, 
and  the  captain  himself  twenty-eight  days.  Two  men  appear  to  have  died 
early,  furiously  delirious,  one  (a  lad  of  nineteen),  who  died  on  the  twelfth 
day,  Was  quietly  delirious,  with  spectral  illusions  ;  two  others  were  de- 
lirious, and  Captain  Casey  had  illusions  of  hearing."  When  picked  up  the 
captain  "  was  pale  and  thin  ;"  he  sustained  life  "  by  drinking  as  much  rain 
as  he  could  collect  by  tying  his  cravat  around  the  mast,  and  when  it  became 
drenched,  sucking  it*."     See  the  "  Times,"  February  6  and  7,  1866. 
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Case  VII. —  The  Fisting  Woman  of  Tetbury,  Anne  Moore. — Imposture 
Detected  by  the  Weighing  Machine. 

(This  case  has  already  been  referred  to  iu  the  text,  and  is  quoted  by  Beck 
(p.  34),  Taylor  (p.  143),  Fowler  (p.  269,  notes),  and  others.) 

"About  sixty  years  ago,  at  Tutbury  or  Tetbury  in  Staffordshire,  certain 
respectable  inhabitants  of  the  place  volunteered  to  discover  whether  or  not 
Anne  Moore,  a  woman  about  middle  age,  subsisted,  as  was  declared,  with- 
out the  ordinary  nutriment  of  her  kind.  This  watch  was  continued  for 
about  three  weeks,  when  it  was  publicly  proclaimed  that  the  Tutbury 
woman  'lived  entirely  without  food.'*  Iu  this  case  the  Bible  was  always 
open  before  the  patient  in  the  bed.  Her  emaciation  was  said  to  be  so 
extreme  that  the  spinal  column  could  easily  be  felt  through  the  abdominal 
walls.  Her  distaste  to  aliment,  it  was  alleged,  resulted  from  a  nausea  and 
disrelish  produced  by  her  washing  the  linen  of  a  person  afflicted  with 
ulcers.  Iu  consequence  of  the  eclat  derived  from  the  unsuccess  of  the 
watchers,  numerous  visitors,  some  from  long  distances,  visited  Anne  Moore 
during  the  next  two  (or  accordiug  to  others,  six)  years,  leaving,  of  course, 
their  donations  in  the  house,  to  the  extent  of  about  £250.  (Beck  says, 
on  the  authority  of  Dr.  Henderson,  that  she  had  placed  £400  in  the 
stocks.)  In  April  or  May,  1813,  the  woman  consented  to  another  watch- 
ing being  instituted,  provided  the  watch  committee  was  composed  of  mag- 
istrates, clergymen,  and  medical  men.  Amongst  these  were  Sir  Oswald 
Mosley,  Bart.,  D.C.L.,  the  Rev.  Lsgh  Richmond,  Dr.  Fox,  and  his  son 
Francis,  of  Derby,  and  many  other  gentlemen  of  the  neighborhood.  Two 
gentlemen  were  always  in  her  room  day  and  night.  At  the  suggestion  of 
Mr.  Francis  Fox,  the  bedstead,  bedding,  and  the  woman  in  it  were  placed  on 
a  weighing  machine,  which  resulted  in  discovering  that  she  regularly  lost  weight 
daily.  At  the  expiration  of  the  ninth  day  of  this  strict  watching,  Dr.  Fox 
found  her  evidently  sinking,  and  told  her  she  would  soon  die  if  she  would 
not  take  food.  After  a  little  prevarication  the  woman  signed  a  written 
confession,  that  she  was  an  impostor,  and  had  '  occasionally  taken  suste- 
nance for  the  last  six  years.'  She  also  stated  that  at  the  first  unsuccessful 
watch  of  three  weeks  her  daughter  had  contrived,  when  washing  her  face, 
to  feed  her  every  morning  by  using  towels  made  very  wet  with  gravy,  milk 
and  water,  or  a  strong  solution  of  arrowroot ;  and  had  also  with  every 
kiss  managed  to  convey  certain  portions  of  sugar  from  mouth  to  mouth." 
(Vide  "  Wilson's  Wonderful  Characters,"  and  "  History  of  Tutbury," 
pages  321-2.) 

Cases  VIII  and  IX. — Two  Prisoners   voluntarily  Starve  themselves,  one 
for  Nine,  the  other  for  Ten  Days,  and  Recover. 

(The  first  case  is  from  Casper  ("  Handbuch  der  Gericht  Med.,"  1857,  1, 
374;  "New  Syd.  Society's  Translation,"  vol.  ii,  pp.  28-29).) 

A  healthy  male  prisoner,  aged  thirty-six,  after  being  in  prison  for  a 
year,  "  vowed  to  God  to  eat  nothing  more  in  prison,  come  what  may."  On 
the  fifth  day  his  temperature  was  still  normal,  but  his  features  were 
a  little  collapsed.  He  had  singing  in  his  ears;  no  delirium  as  yet. 
His  bowels  had  not  acted,  and  he  had  passed  but  very  little  urine.  On 
the  eighth  day  he  had  to  be  carried  to  the  night-stool.     Pulse  96.     His 

*  The  first  watch  in  the  case  of  Sarah  Jacob  (the  Welsh  fasting  girl),  failed  to 
detect  that  she  took  any  food.  They  watched  her  for  fourteen  days  by  turns.  These 
watchers  were  men.  It  was  rumored  that  one  was  one  nijjht  found  asleep  at  his 
post ;  another  had  to  go  home  in  consequence  of  the  effect  of  some  gin.  (Fowler, 
loc.  oil.,  p.  25.) 
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voice  was  hollow.  On  the  ninth  day  the  smell  from  his  mouth  was  more 
distinct.  "  On  the  tenth  day  his  pulse  was  only  76,  and  very  feehle.  He 
complained  of  double  vision,  and  spasms  of  the  stomach,  relieved  by  strong 
pressure.  Yesterday  afternoon  and  this  morning  early  he  had,  from  abso- 
lute necessity,  now  and  then  taken  a  little  sugar  and  water,  and  used  in 
all  about  six  ounces.  Everything  to-day  smells  of  milk!  and  in  the  night, 
between  this  day  and  the  next,  hunger  suddenly  seized  and  overpowered 
him,  and  he  ate  a  little  of  yesterday's  allowance  of  bread,  which  still  lay 
near  his  bed."  This  man  then  took  to  his  proper  food,  and  ultimately 
quite  recovered. 

The  woman's  case  was  communicated  to  us  by  Dr.  J.  L.  Lavies.  She 
was  a  prisoner  in  the  Westminster  House  of  Correction,  a  young  adult, 
who,  out  of  pique  or  dislike  to  the  prison  fare,  vowed  to  take  no  food  at 
all.  She  kept  to  her  resolution  for  nine  days.  On  that  day  her  pulse 
began  to  flag,  but  just  as  Dr.  Lavies  was  anticipating  danger  her  resolution 
gave  way,  and  she  asked  for  food  and  took  it.     No  bad  symptoms  followed. 

Other  Cases  of  Starvation. 

Mr.  Charles  Lingen,  Surgeon  Extraordinary  to  the  Hereford  General 
Infirmary,  has  recorded  the  case  of  "a  thin  spare  man,  in  fair  health," 
who  persisted  in  absolute  avoidance  of  all  solid  and  liquid  food,  and  in 
whom  death  occurred  on  the  tenth  day.  ("  British  Med.  Journal,"  April 
16,  1870,  p.  384.) 

Viterbis  case  of  voluntary  starvation,  life  prolonged  for  twenty-one  days. 
(Guy,  he.  Git,  p.  328.) 

Van  Swieten's  case  of  refusal  of  food  by  a  melancholic  patient  for  six 
weeks  (forty  two  days).  He  says  in  his  "  Commentaries,"  "  I  knew  a 
woman  who  obstinately  refused  all  kinds  of  nourishment  for  six  weeks, 
drinking  nothing  but  a  little  water  at  intervals,  so  that  at  length  she  per- 
ished quite  juiceless  and  dried  up." 

Dr.  McNaughton  ("  Transactions  of  the  Albany  Institute,"  vol.  i,  p.  113) 
gives  the  case  of  Kelsey,  who  lived  for  fifty '-three  days  on  water  alone;  the 
stomach  was  loose  and  flabby,  and  the  mesentery,  stomach,  and  intestines 
extremely  thin  and  tranparent;  the  gall-bladder  full,  etc.  (Beck,  note  to 
p.  519.  Beck  gives  several  other  references  in  this  and  the  succeeding 
page.) 

Dr.  Cummin's  case  of  Elizabeth  Canning  ("  Medical  Gazette,"  vol.  xix). 
In  this  case  the  question  was,  could  a  girl  of  eighteen  be  confined  for 
twenty-eight  days  in  the  depth  of  winter,  without  fire,  with  about  a  gallon 
of  water  iu  a  pitcher,  and  with  no  food  but  some  pieces  of  bread,  amounting 
altogether  to  about  a  quartern  loaf,  and  a  small  mince  pie,  which  she  hap- 
pened to  have  in  her  pocket ;  and  at  the  expiration  of  the  period  retain 
sufficient  strength  to  break  down  a  window  shutter  fastened  with  nails, 
get  out  of  the  window  on  to  a  sort  of  pent-house,  thence  jump  to  the  ground, 
nine  or  ten  feet  below,  and  finish  by  walking  from  Enfield  Wash  to  Alder- 
manbury  ?  Dr.  Guy,  who  thus  puts  the  question,  justly  returns  an 
answer  in  the  negative.  It  is  possible  life  might  be  prolonged,  but  in  all 
the  recorded  cases  the  muscles  have  become  so  weak  before. half  the  time 
mentioned,  that  the  sufferers  could  not  even  help  themselves  to  water,  much 
less  walk  this  distance. 

Mr.  Bigg's  description  of  the  post-mortem  appearances  in  the  case  of 
Mark  Cornish,  starved  by  his  father  and  stepmother.  (See  Guy,  loc.  cit., 
p.  330;  "Morning  Chronicle,"  Feb.  26,  1853;  Fowler,  p.  256.)  Insuffi- 
cient food  for  about  three  months  with  ill-treatment.     Post-mortem  ap- 
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pea  ranees  as  usual.  Body  a  mere  skeleton,  omentum  as  clear  as  glass.  No 
chyle. 

Dr.  Guy's  case  of  shipwreck  on  the  Calcutta  coast.  Ten  out  of  thitteen 
men  escaped  and  recovered  after  being  twelve  days  without  food  or  water. 
No  mention  made  of  rain-water.     Loc.  cit.,  p.  329. 

Irish  Famine  Cases,  Dr.  Donovan  in  "  Dublin  Medical  Press,"  Feb.  2, 
1848.     Taylor,  loc.  cit.,  p.  141. 

Dr.  Henry  Barber 's  cases  of  long-continued  abstinence  from  food,  with 
hysteria  and  lethargy.  ("  British  Med.  Journal,"  May  28,  1870.)  Eleven 
mouths  and  twenty-six  weeks !! !  These  cases  were  probably  night-feeders 
at  first.     The  first  only  died.     (Fowler,  p.  201.) 

Dr.  Williams  of  Sudbury  records  two  cases  in  the  "Lancet,"  April  24, 
1869,  p.  563  ;  Fowler,  p.  248. 

Siege  of  Paris  in  1870.  "  Lancet,"  Feb.  11,  1871,  p.  214.  Other  ref- 
erences in  Fowler,  p.  304-5. 

Dr.  Charles  ThornhiU's  case  of  eight  men  and  a  bov  shut  up  for  eight 
days  in  a  coal-mine.     ("  Med.  Gazette,"  vol.  xvii  (Nov.  28, 1835),  p.  390.) 

Dr.  Ogle's  cases  of  hysteria  and  pretended  fasting.  ("  British  Medical 
Journal,"  July  16,  1870,  p.  57;  Fowler,  p.  296  (notes).) 

Dr.  Fowler's  case  of  a  lady,  aged  seventy-nine,  taking  only  water  for  three 
weeks  before  death,  loc.  cit.,  p.  201. 

Fodere's  workmen,  dug  out  alive  after  fourteen  days'  confinement  in  a 
cold  damp  vault,  in  which  they  had  been  buried,  under  a  ruin.  (Carpenter, 
op.  cit.,  98.) 

The  Shottisham  Angel,  Elizabeth  Squirrel,  detected  by  proposal  to  fire  the 
house!  afterwards  married  !     (Fowler,  loc.  cit.,  p.  234,  notes.) 

Louise  Lateau,  case  of  Ecstasy,  "  Macmillan's  Mag.,"  April,  1871,  by  Dr. 
G.  E.  Day,  from  original  memoir  by  Dr.  F.  Lefebvre,  Louvain,  1870, 
entitled  "  Louise  Lateau  de'Bois  d'Haine,  sa  Vie,  ses  Extases,  ses  Stigmates. 
Etude  medicale."     ("British  Med.  Journal,"  May  6,  1871.) 

Case  of  the  Patagonian  Missionaries  in  1851,  see  "  Annual  Register,"  1852, 
p.  473  ;  Fowler,  p.  298.  Captain  Gardiner  left  a  diary  describing  his 
own  feelings  and  the  sufferings  of  those  who  were  with  him.  After  nearly 
sixteen  weeks  of  insufficient  food,  the  captain,  who  was  apparently  the  sole 
survivor,  was  six  or  seven  days  without  any  food  at  all,  and  appears  to 
have  died  on  the  day  of  the  last  entry.  Another  instance  of  a  whole  party 
having  insufficient  nourishment  occurred  in  Franklin's  Overland  Arctic 
Expedition  in  1820-21  down  the  Coppermine  River.  They  had  to  live 
on  the  tripe  de  roche,  a  kind  of  lichen  or  moss,  shreds  of  their  shoes,  old 
deerskins,  and  bones  from  the  ashes,  etc.,  in  consequence  of  a  snowstorm 
on  Sept.  1.  By  Nov.  6  they  are  said  to  have  had  emaciated  figures, 
ghastly  countenances,  dilated  eyeballs,  and  sepulchral  voices.  "After 
suffering  acute  pains  of  hunger  all  day,  at  night  they  were  sated,  in  dreams, 
with  every  luxury.  Their  tempers  grew  so  fretful  that  the  kindest  ex- 
pressions were  received  pettishly,  and  Captain  Franklin  himself  admits 
that  he  became  excessively  peevish.  Each  thought  the  other  weaker  in 
intellect  than  himself,  and  more  in  need  of  advice  and  assistance."  "  A 
Narrative  of  Arctic  Discovery  from  the  Earliest  Period  to  the  Present 
Time."  By  John  J.  Shillinglaw  (Shoberl),  1850,  quoted  by  Dr.  Fowler, 
p.  299. 

We  have  seen  that  starvation  may  sometimes  be  adopted  as  a  means  of 
suicide,  though  few  have  the  resolution  to  carry  out  such  a  plan.  It  is 
sometimes  the  means,  or  one  of  the  means,  adopted  to  punish  or  get  rid  of 
children  and  others,  who  have  incurred  the  hate  of  malevolent  persons. 
The  notorious  Mrs.  Brownrigg  is  said  to  have  starved  some  of  her  appren- 
tices to  death.      It  may,  therefore,  be  adopted  as  a  means  of  murder. 
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More  often  the  legal  charge  must  be  against  the  parents  or  guardians,  or 
masters  or  mistress,  for  neglect,  thus  reducing  the  crime  to  one  of  man- 
slaughter. 

The  defence  raised  is,  in  general,  that  death  occurred  from  some  bodily- 
disease,  and  not  from  starvation.  It  was  so  in  the  case  of  Regina  v.  Pryke 
(Chelmsford  Summer  Assizes,  1840),  quoted  by  Dr.  Taylor;  and  again  in 
Regina  v.  Mitchell  (Oxford  Lent  Assizes,  1861),  when  the  accused,  a  naval 
surgeon,  was  charged  with  the  manslaughter  of  his  female  servant,  a 
woman  aged  twenty-four,  by  withholding  from  her  sufficient  food.  All 
the  appearances  were  consistent  with  death  from  starvation,  but  the  medi- 
cal witnesses  admitted  that  malassimilation  of  food  might  have  produced 
similar  appearances,  and  a  defence  of  chronic  diarrhoea  was  set  up.  The 
deceased's  own  statement  went  to  show  that  food  was  not  withheld  from 
her,  and  on  this  ground  the  prisoner  was  acquitted.  Dr.  Taylor,  however, 
considers  her  symptoms  and  post-mortem  appearances  proved  that  death 
took  place  from  starvation,  although  the  master  may  not  have  criminally 
withheld  food  from  her. 

With  regard  to  servants  and  apprentices  it  has  been  held  that  the 
husband,  and  not  the  wife,  is  bound  to  provide  food  for  them.  {Rex  v. 
Squire,  Starkie,  vol.  ii,  p.  947.)  But  a  wife  may  be,  and  sometimes  is, 
charged  as  an  accessory  or  accomplice  in  the  crime. 

Fond  must  not  only  be  enough  in  quantity,  but  the  quality  also  must  be 
suitable  to  the  age  and  circumstances  of  the  child  or  ward,  servant,  or  ap- 
prentice, or  other  recipient. 

Within  a  few  years  the  numerous  cases  of  baby-farming,  which  showed 
the  public  that  one  woman  often  took  the  charge  of  from  three  or  four  to 
thirty  or  forty  young  infants  (chiefly  illegitimate),  and  fed  them  on  insuffi- 
cient food,  or  improper  food,  so  horrified  the  public,  from  the  number  of 
deaths  that  occurred,  that  a  special  act  of  Parliament  was  framed  to  meet 
•the  case.  The  trials  {Reg.  v.  Mary  Hall  and  Margaret  Waters)  at  the 
Central  Criminal  Court  in  1871  showed  that  in  addition  to  the  use  of  im- 
proper food  the  children  were  often  sadly  neglected  as  to  cleanliness,  and 
drugged  with  preparations  of  opium  to  keep  them  quiet.  It  is  now  gener- 
ally admitted  by  medical  men,  that  starchy  food,  per  se,  is  not  a  proper 
diet  for  very  young  infants ;  milk,  and  foods  containing  a  proportion  of 
nitrogen,  being  necessary  for  their  growth  and  health.  Several  decisions 
of  the  Vice-Chancellor,  and  of  the  judges  at  the  Central  Criminal  Court, 
in  trials  of  the  "Peculiar  People,"  etc.,  have  shown  that  medial  attend- 
ance and  medicines  are  considered  necessaries,  and  that  a  husband  is  bound 
to  provide  them  for  his  wife  and  a  parent  for  his  or  her  child,  etc.  Tiie  want 
of  cleanliness  in  the  case  of  lunatics,  children,  and  sick  persons,  is  very 
justly  considered  as  an  aggravation  of  the  neglect  to  give  sufficient  food, 
although  it  would  probably  be  difficult  to  find  any  express  law  upon  this 
subject. 

The  Treatment  of  Starvation 

May  be  briefly  stated  as  follows.  When  food  is  given  to  either  children 
or  adults  who  have  long  been  deprived  of  it,  it  should  at  first  be  given  in 
moderate  or  rather  small  quantities,  and  in  a  form  easibly  assimilable  : 
such  as  beef  tea,  good  soup  or  broth,  eggs,  milk,  wine  and  water,  or  weak 
spirits,  gradually  going  on  to  fish,  meat,  bread,  and  vegetables.  Other- 
wise there  is  considerable  risk  of  injury  to  those  starved.  We  mention 
this,  as  you  may  be  consulted  in  the  case  of  men  shut  up  in  a  mine,  or 
rescued  from  shipwreck,  and  the  popular  idea  generally  is,  that  in  such 
cases  you  can  scarcely  give  too  much  ! 
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Time  required  for  Digestion  of  Food — Nature  of  Contents  of  Stomach. 

The  question,  "  How  long  is  it  since  a  meed  has  been  taken?"  is  not  in- 
frequently asked  in  medico-legal  cases.  The  medical  witness  was  asked 
about  this  in  the  Blackburn  murder,  in  which  a  hairdresser  killed  and 
mutilated  a  little  girl  called  Holland. 

Most  of  our  knowledge  of  digestion  is  derived  from  the  experiments  of 
Dr.  Beaumont  on  Alexis  St.  Martin,  a  Canadian,  who  had  a  gastric  fistula 
in  consequence  of  a  gunshot  wound.  The  experiments  of  Dr.  Gosse,  and 
of  Dr.  Rawitz  ("  Spallanzani,  Versuch  uber  das  Verdauungsiresdiaft," 
Leipzig,  1875;  and  Weber's  "Die  Einfache  NahriiDgsmittel,"  Breslau, 
187G;  ami  Dr.  A.  Combe's  reprint  of  Dr.  Beaumont's  "  Experiments  and 
Observations  on  the  Gastric  Juice,  etc.,"  Edinburgh,  1838.)  Dr.  Beau- 
mont constructed  a  table  showing  the  times  required  for  the  digestion  of 
all  the  usual  articles  of  food  in  St.  Martin's  stomach,  and  in  his  gastric 
fluid  taken  from  the  stomach.  Among  the  substances  most  quickly  di- 
gested were  rice  and  tripe,  both  of  which  were  chymified  in  an  hour;  eggs, 
salmon,  trout,  apples,  and  venison,  were  digested  in  an  hour  and  a  half; 
tapioca,  barley,  milk,  liver,  fish,  took  about  two  hours;  turkey,  lamb, 
potatoes,  pig,  in  two  hours  and  a  half;  beef  and  mutton  required  from 
three  hours  to  three  hours  and  a  half ;  and  both  were  more  digestible  than 
veal ;  fowls  were  like  mutton  as  regards  their  digestibility. 

As  a  rule,  animal  substances  were  converted  into  chyme  more  quickly 
than  vegetables.  Dr.  Rawitz  used  the  microscope  to  examine  the  pro- 
ducts of  artificial  digestion,  and  also  the  feces  after  natural  digestion.  He 
found  that  the  flesh  of  animals  first  breaks  up  into  the  constituent  fasciculi 
of  muscular  tissue ;  these  then  divide  transversely,  gradually  the  trans- 
verse stri*  become  indistinct  and  disappear.  Last  of  all,  the  sarcolemma 
seems  to  be  dissolved,  and  scarcely  any  trace  of  the  tissue  is  left.  Fish 
and  hares  digest  very  rapidly;  poultry  and  other  animals  more  slowly. 
The  cells  of  cartilage  and  fibro-cartilage  (except  those  of  fish)  pass  undi- 
gested through  the  stomach,  and  are  found  in  the  fieces.  Elastic  fibres 
are  unchanged.  As  regards  vegetable  substances,  spiral  vessels,  cell- 
membranes,  chlorophyll,  or  green  coloring  matter,  and  starch-cells,  often 
appear  unchanged  in  the  faeces. 

In  general  terms  it  may  be  said  that  from  three  and  a  half  to  four  hours 
or  more  are  usually  required  for  the  digestion  of  a  meal  of  mixed  food.  In 
some  cases  some  six  or  eight  hours,  or  more,  may  be  required.  It  will  be 
remembered  that  the  medical  witnesses  examined  in  the  case  of  Calas, 
recorded  at  page  838,  mistook  the  time  required  for  digestion.  Fish  and 
some  light  articles  of  diet  may  be  digested  in  about  an  hour. 

In  the  case  of  the  Welsh  Fasting  Girl  it  was  assumed  by  Mr.  Giffard, 
one  of  the  counsel,  that  Mr.  John  Phillips,  a  medical  witness,  ought  to 
have  known  whether  the  fragments  of  bone  found  in  the  faeces  were  those 
of  a  fish,  bird,  or  some  other  animal.  He  also  assumed  that  polarized 
light  ought  to  have  been  used  in  the  examination  of  the  starch-corpuscles 
found.  We  do  not  blame  barristers  for  doing  the  best  they  can  for  their 
clients  ;  but  we  wish  to  caution  you  against  pretending  to  more  knowledge 
than  you  really  have  in  the  case  of  animal  or  vegetable  debris  in  faeces, 
the  contents  of  the  stomach,  and  the  like.  It  is  often  possible  to  be  per- 
fectly sure,  for  instance,  that  you  have  bone,  from  the  presence  of  the  bone- 
corpuscles  figured  at  page  561,  or  of  Haversian  canals  and  systems;  to 
recognize  the  spiral  vessels,  or  stomata  of  plants,  the  elastic  tissue  of 
animal  structures,  and  similar  substances,  and  yet  not  to  be  absolutely 
sure  as  to  the  exact  animal  or  exact  plant  from  which  the  remains  are  de- 
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rived.  Whilst  those  who  have  made  a  special  study  of  histology  are  some- 
times able  to  attribute  to  their  right  source  the  fragmentary  remains  found 
in  the  contents  of  the  stomach  or  bowels  with  an  accuracy  which  surprises 
the  uninitiated,  it  will  generally  be  found  that  those  who  know  the  most 
are  least  inclined  to  hazard  mere  guesses  as  to  the  nature  of  fragments 
which  do  not  tell  their  own  story  to  the  eye  of  the  skilled  observer.  In 
any  case,  you  will  seriously  err  if,  in  giving  your  evidence,  you  hazard  a 
guess,  instead  of  confining  your  evidence  to  known  facts. 

As  starches  are  mentioned  in  the  cross-examination  of  the  medical 
witness  to  which  we  have  just  referred,  it  may  be  as  well  to  state,  that  it 
is  usually  not  difficult  for  a  skilled  observer  to  state  what  kind  of  starch 
has  been  ingested  in  a  given  case.  (Figures  of  various  kinds  of  starches 
will  be  found  in  the  "  Micrographical  Dictionary,"  plate  xxxvii ;  also  in 
Pereira's  "Materia  Medica;"  Royle's  ditto;  Attfield's  "Chemistry;" 
Parkes's  "  Hygiene,"  and  other  works.)  The  illustrations  of  the  "  Micro- 
graphical  Dictionary,"  and  of  the  quarterly  and  monthly  journals  of 
Microscopicai  Science,  will  prove  of  great  service  to  those  who  are  unable 
to  get  the  opinion  of  experts  as  to  the  substances  found  in  vomited  matters, 
and  those  passed  by  stool,  etc. 


CHAPTER  XXX. 


The  various  forms  of  mechanical  injuries — General  definitions — -Medico-legal  ques- 
tions— Dying  declarations — Gunshot  and  other  wounds — Fractures,  disloca- 
tions, and  injuries  of  special  regions  and  organs— Compression  and  concussion 
of  the  brain,  maiming  and  mutilation. 

Richard  Wiseman,  who  lived  in  the  reigns  of  King  Charles  I  aud 
Charles  II,  and  was  Serjeant-Surgeon  to  the  latter,  defines  a  Wound  as 
"  a  solution  of  continuity  in  any  part  of  the  body  suddenly  made  by  anything 
that  cuts  or  tears,  with  a  division  of  the  skin."  He  goes  on  to  say  that  by 
skin  he  understands  "not  only  the  external  cutis,  but  also  the  inward 
membranes  of  the  gullet,  ventricle,  guts,  bladder,  urethra,  and  womb,  all 
of  which  are  capable  of  wounds  from  sharp  instruments,  either  swallowed 
or  thrust  into  them."*  In  other  words,  the  solution  of  continuity  may 
affect  either  the  skin  and  subjacent  parts  of  mucous  membranes,  and  the 
parts  lined  by  them.  But  this  definition  excludes  so  mauy  mechanical 
injuries,  that  it  has  been  proposed  to  use  the  word  lesion  for  the  general 
term.  Beck  states  that  "  the  term  wound  in  legal  medicine  comprehends 
all  lesions  of  the  body,  and  in  this  it  differs  from  the  meaning  of  the  word 
when  used  in  surgery.  The  latter  only  refers  to  a  solution  of  continuity, 
while  the  former  comprises  not  only  these,  but  also  every  other  kind  of 
accident,  such  as  bruises,  contusions,  fractures,  dislocations,"  etc.  In 
Moriarty  v.  Brooks,  Lord  Lyndhurst,  Chief  Baron,  said,  "The  defini- 
tion of  a  wound  in  criminal  cases,  is  an  injury  to  the  person,  by  which  the 
skin  is  broken.  If  the  skin  is  broken,  and  there  was  a  bleeding,  that  is  a 
wound."  (6  Carrington  &  Payne's  "  Reports,"  p.  684.)  On  this  Beck 
properly  remarks,  that  a  man  may  have  a  bone  fractured  from  a  b'ow, 
without  any  breaking  of  the  skin.      (Note  to  page  609.)     Dr.   Taylor 

*  "  Chirurgical  Treatises,"  Book  V,  Chapter  I. 


932  DEFINITION    OF    A    WOUND. 

remarks,  that  Wiseman's  definition  would   include  ruptures  of  internal 
organs,  such  as  the  liver  and  spleen,  and   burns  and  scalds,  as   well  as 
simple  fractures  and  dislocations.     On  applying  to  three  eminent  surgeons, 
he  obtained  the  three  following  definitions  : 
"  A  wound  is — 

1.  "A  solution  of  continuity,  from  violence,  of  any  naturally  continuous 
parts." 

2.  "An  external  breach  of  continuity  directly  occasioned  by  violence." 

3.  "  An  injury  to  the  organic  textures  by  mechanical  or  other  violence." 

The  want  of  a  legal  definition  formerly  allowed  the  collar-bone  to  be 
broken  by  a  hammer  or  otherwise,  provided  the  skin  were  not  broken  ; 
and  similar  injuries  to  be  inflicted,  and  yet  the  prisoner  to  escape,  because 
this  was  not  considered  a  wound.  (Reg.  v.  Wood,  Matthew's  "Digest," 
p.  415.)  Now,  however,  these  lesions  would  be  included  in  the  second 
clause  of  the  sentence,  "shall  by  any  means  whatever  wound,  or  cause  any 
grievous  bodily  harm  to  any  person,"  "and  by  any  means  other  than  those 
specified,"  etc.,  etc.,  "with  or  without  any  weapon  or  instrument."  (See 
the  Acts  1  Vict.,  c.  85  ;  14  &  15  Vict.,  c.  100  ;  and  §§  11, 15,  and  20  of  24 
&  25  Vict.,  c.  100.)  Some  medical  witnesses  have  held  that  there  is  no 
wound  unless  the  skin  be  completely  divided  (as  in  the  case  tried  in  1838, 
at  the  Central  Criminal  Court,  in  which  a  man  struck  the  prosecutor  a 
severe  blow  on  the  temple  with  a  heavy  stone  bottle,  which  was  broken  by 
the  blow,  but  failed  to  divide  the  skin  completely).  The  skin  is  said  to  be 
about  ^  to  H  line  in  thickness,  or  from  ¥'¥th  to  ^th  of  an  inch.  (Quain 
and  Sharpey,  Kolliker,  etc.)  Mr.  Justice  Talfourd  held  it  absurd  to  sup- 
pose that  so  thin  a  thing  as  the  skin  could  be  broken  internally  without 
external  wound.  Analogy  was  against  him,  in  the  case  of  the  inner  coat 
of  arteries,  etc.  Yet  it  is  not  our  wish  to  insist  upon  undue  refinements. 
It  would  be  far  better  to  accept  the  continental  definition,  that  "a  wound 
includes  any  personal  injury,  suddenly  arising  from  any  kind  of  violence 
applied  externally,  whether  such  injury  is  external  or  internal."  On  the 
other  hand,  all  surgeons  are  agreed  that  a  division  of  the  true  skin  is  a 
wound,  whether  it  bleeds  or  does  not  bleed.  Wiseman's  definition  pru- 
dently includes  the  mucous  membranes,  for  very  serious  injuries  may  be, 
and  have  been,  inflicted  on  the  interior  of  the  body,  as  in  the  rectum  and 
vagina,  in  the  throat,  mouth,  and  nostrils,  etc.  But  simple  fractures  and 
the  like,  and  the  rupture  of  internal  organs,  are  still  in  a  doubtful  cate- 
gory as  to  being  wounds  or  not.  Yet  Lord  Denman's  decision  in  the 
Queen's  Bench,  in  November,  1847,  includes  them  by  implication.  For  in 
this  case  an  application  was  made  to  the  court  for  a  new  trial,  on  the 
ground  of  misdirection  on  the  part  of  the  Chief  Baron.  An  action  was 
brought  against  a  medical  practitioner  for  negligence  in  the  treatment  of 
a  simple  dislocation  of  the  arm.  The  words  of  the  declaration  were,  that 
the  plaintiff  had  employed  the  defendant,  who  was  a  surgeon,  "  for  the 
treatment  and  cure  of  certain  wounds,  fractures,  bruises,  complaints,  and 
disorders."  In  the  application  it  was  submitted  that  none  of  these  words 
applied  to  the  injury  in  question.  Lord  Denman,  however,  refused  the 
rule,  saying,  "  It  is  rather  strange  that  the  pleader  should  have  omitted  the 
most  appropriate  word;  but  we  think  the  Chief  Baron  was  quite  right." 
Webster  defines  a  wouud  as  "  a  hurt  given  to  the  body  or  animal  frame  by 
violence  :  an  injury  ;  a  cut ;  a  slash  ;  laceration."     So  Milton,  of  the  fall : 

"  Earth  felt  the  wound,  and  Nature  from  her  seat, 
Siyhinij  through  all  her  works,  gave  signs  of  woe, 
That  all  was  lost." 
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We  believe  it  would  not  be  difficult  to  multiply  quotations  from  the 
poets  to  show  that  the  word  wound  is  generally  used  in  the  sense  of  a 
lesion  or  injury.  And  although  in  simple  fractures,  the  judges  formerly 
held  that  these  were  not  wounds  (as  in  Rex  v.  Wood,  quoted  above,  4  C. 
&  P.,  p.  381),  yet  several  recent  decisions  of  the  judges  (Chief  Justice 
Denman,  Justice  Parke,  etc.),  in  Regina  v.  Smith*  Regina  v.  Warman, 
and  other  cases,  have  overruled  this,  and  held  fractures  of  the  lower  jaw, 
skull,  etc.,  without  bloodshed,  to  be  wounds.  "There  must  be  a  wound- 
ing ;  but  if  there  be  a  wound  (whether  there  be  effusion  of  blood  or  not), 
it  is  within  the  statute,  whether  the  wound  is  internal  or  external."  (Justice 
Parke.)  So  that,  as  Dr.  Taylor  remarks,  it  may  be  reasonably  supposed 
that  ruptures  of  internal  organs,  as  well  as  simple  fractures  and  disloca- 
tions, will  be  considered  as  wounds.  Archbold  defines  a  wounding  to  be 
where  "  the  violence  is  so  great  as  to  draw  blood,  by  striking  or  stabbing 
with  a  sword,  knife,  or  other  instrument,  or  by  shooting,  or  striking  with 
a  cudgel,  the  fist  or  the  like,"  whilst  "a  wound  includes  incised,  punctured, 
lacerated,  contused,  or  gunshot  wounds."  ("Pleading  and  Evidence  in 
Criminal  Cases,"  15th  ed.,  by  Welsby,  pp.  567,  572.)  In  gunshot  wounds, 
as  we  shall  presently  see,  there  is  often  no  haemorrhage ;  at  least  at  the 
time. 

On  the  Element  of  Time  in  Relation  to  Wounds  and  other  Injuries. 

The  London  and  Northwestern  Railway  Company,  who  were  held 
liable  in  the  English  courts  for  damages  in  respect  to  the  disastrous  col- 
lision at  Wigan,  in  1873,  have  lately  defeated  an  action  brought  against 
them  in  the  Scotch  Court  of  Session,  by  the  widow  of  a  commercial  travel- 
ler, who  was  amongst  the  passengers  killed.  The  court  upheld  the  com- 
pany's plea,  that  the  cause  of  action  having  arisen  in  England,  the  action 
must  abide  the  English  law,  under  which  such  actions,  to  be  sustainable, 
must  be  brought  within  a  year  a,nd  a  day  of  the  death  of  the  person  killed. 
The  widow  is  therefore  denied  compensation  for  the  loss  of  her  husband. 

Archbold  states  (p.  345),  as  regards  the  period  at  which  a  person  dies 
from  a  wound,  that  the  assailant  shall  not  be  adjudged  guilty  of  homicide 
unless  death  takes  place  within  a  year  and  a  day  after  the  infliction  of  a 
wound.  Although  in  practice  this  rule  may  generally  work  well,  there 
can  be  no  doubt,  as  Dr.  Taylor  says,  that  its  principle  is  erroneous.  He 
quotes  a  case  from  Dr.  Reid's  '"Physiological  Researches,"  p.  523,  in 
which  a  man  died  from  diaphragmatic  hernia,  from  a  stab  received  fifteen 
months  previously.  Other  cases  are  recorded  of  death  long  after  injuries, 
but  directly  traceable  to  them.  Thus  Sir  Astley  Cooper  gives  a  case  of 
death  from  an  injury  to  the  head  two  years  before.  Hoffbauer  states  that 
he  knew  a  case  in  which  the  fatal  injury  to  the  brain  was  eleven  years 
before  death.  ("Ueber  die  Kopfverletzungen,"  1842,  p.  57.)  Bullets  may 
remain  for  more  than  a  quarter  of  a  century  in  the  lung  or  some  other 
part  of  the  body,  and  it  is  quite  possible  that  the  ball  might  be  the  cause 
of  death  even  at  this  remote  period.  Dr.  Taylor  states,  that  amongst 
medico-legal  cases,  the  longest  interval  at  which  a  conviction  has  taken 
place  from  indirectly  fatal  consequences,  was  nine  months.  It  was  the  case 
of  Regina  v.  Valus,  Devizes  Summer  Assizes,  1847.  The  prisoner  had 
maltreated  the  deceased  in  September,  1846.  After  this  her  health  suffered, 
and  she  died  of  phthisis  in  the  following  May.  The  phthisis  was  recog- 
nized in  September.     On  examining  the  body,  two  medical  men  found 

*  8  Carrington  &  Payne,  p.  173.     See  also  1  Denison,  C.  C,  p.  183. 
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three  fractured  ribs,  which  had  evidently  not  been  attended  to,  and  they 
thought  that  this  probably  led  to  the  development  of  the  consumption. 
The  judge  left  this  question  to  the  jury,  whether  the  consumption  was 
caused,  or  the  death  of  the  deceased  hastened,  by  the  violence  of  the 
prisoner.     The  jury  found  him  guilty. 


Medico- Legal  Questions  in  the  Case  of  Wounds  or  other  Mechanical 

Lesions. 

Taking  the  word  wound  in  its  wide  sense  of  injury,  we  shall  find  that 
these  questions  in  practice  are  mostly  as  follows: 

1.  What  is  the  nature  and  extent  of  the  wound  or  other  injury? 

In  other  words,  is  it  an  incised,  lacerated,  contused,  punctured,  or  other 
wound  ?     Or  if  any  other  kind  of  lesion,  what  is  it  ? 

What  is  its  size  (dimensions),  i.  e.,  its  length,  breadth,  depth,  and  its 
direction? 

2.  Is  this  wound  or  injury  mortal  ?  or,  if  there  be  more  than  one 
wound, 

Which  of  the  wounds  or  injuries  do  you  regard  as  mortal  or  dangerous 
to  life,  and  why  ? 

3.  Was  this  wound  (or  wounds)  inflicted  in  life? 

4.  Was  the  wound  or  injury  (or  the  wounds,  etc.)  accidental,  or  self- 
inflicted  (suicidal),  or  purposely  inflicted  by  others  (homicidal)? 

Here  we  must  state,  in  limine,  that  if  a  man  commits  a  mortal  wound 
with  intent  to  rob  or  commit  a  felony  of  any  kind,  he  is  guilty  of  murder, 
although  he  may  not  have  meant  to  kill.  Wounds  inflicted  in  self-defence 
may  be  held  as  justifiable  homicide  or  as  manslaughter,  according  to  cir- 
cumstances. 

General  Characters  and  Definitions  of  Wounds. 

An  incised  wound  is  known  in  common  language  as  a  "  cut."  Surgeons 
define  it  as  "a  solution  of  continuity  without  loss  of  substance,"  and  as 
produced  by  a  weapon  (knife,  sword,  scissors,  scythe,  reaping  or  bill- 
hook, etc.*)  with  a  more  or  less  sharp  or  thin  edge.  Mr.  Luke,  in  his  lec- 
tures, was  accustomed  to  say  that  the  cutting  edge  must  be  the  junction  of 
two  sides  at  an  angle  of  less  than  90°.  Yet  we  have  known  the  edge  of  a 
four-sided  or  square  poker  produce  very  clean  wounds.  Even  the  fist,  or 
a  blunt  body,  when  it  impinges  on  a  sharp,  bony  ridge,  such  as  that  of  the 
orbit,  the  zygoma,  etc.,  will  often  produce  a  very  sharply  cut,  gaping 
wound.  For  all  practical  purposes  the  wounds  produced  by  broken  glass 
are  often  incised  ones.  And  the  edge  of  a  quart  pewter  pot  often  produces 
similar  wounds. 

Punctured  wounds  are  caused  by  the  peuetration  of  some  pointed  wea- 
pon, or  other  substance  with  a  sharp  point.  A  narrow  or  thin  cane,  a 
tobacco-pipe,  broken  glass,  scissor-points,  daggers,  penknives,  poniards  of 
different  kinds,  arrows,  darts,  sharp  stones,  and  the  like,  may  all  inflict 
punctured  wounds.  They  are  considered  dangerous  and  troublesome,  be- 
cause the  external  wound  may  heal  over  too  soon,  and  pus  be  confined ;  or 
damage  may  be  inflicted  on  nerves  and  bloodvessels  in  the  deeper  parts  of 

*  You  know  that  many  names  are  given  to  surgical  knives,  as  bistoury,  scalpel, 
lancet,  tenotome,  gorget,  etc.  Similarly,  military  weapons  of  a  cutting  nature  re- 
ceive numerous  de.-ignations,  as  cutlai-s,  claymore,  broad? word,  battle-axe,  javelin, 
tomahawk,  etc.,  etc. 
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the  wound,  the  exact  amounts  of  which  may  not,  at  first,  be  easy  to  deter- 
mine. A  punctured  wound  may  involve  some  cavity  of  the  body,  as  the 
thorax,  abdomen,  etc.  Or  worse  still,  the  heart,  or  lungs,  or  some  other 
important  viscus  may  be  wounded.  The  authors  know  of  two  or  three 
cases  of  injury  to  the  carotid  artery  by  a  tobacco-pipe  being  driven  through 
the  mouth  by  violence  whilst  the  sufferer  was  smoking.  In  another  case 
known  to  them,  a  clockmaker  was  picking  his  ear  with  the  wire  stem  of  a 
clock  pendulum.  A  drunken  man  struck  him  on  the  elbow  and  drove  the 
wire  through  his  ear  into  the  brain.     The  injury  proved  fatal. 

Contused  wounds  are  those  in  which  there  is  considerable  bruising,  and 
hence  there  is  discoloration  of  the  surrounding  skin  from  effusion  of  blood 
from  small  ruptured  vessels  into  the  surrounding  cellular  membrane  or 
areolar  tissue  (or  subcutaneous  tissue).  To  this  the  name  of  ecchymosis 
(from  h.you),  to  pour  out ;  Mayne  derives  the  word  from  ex/u/j.du>,  with  the 
same  meaning).  The  change  of  color  produced  by  the  oxidation*  of  the 
effused  blood  is  popularly  known  as  a  bruise.  About  the  orbit  it  is  called 
a  "  black  eye."  But  after  a  few  hours  the  dark-blue,  purple,  or  black  dis- 
coloration becomes  lighter  at  the  edge,  and  more  violet,  and,  from  day  to 
day  alters  its  color,  passing  through  shades  of  green,  yellow,  lemon,  and 
other  allied  colors.  Whilst  thus  changing  color  the  spot  enlarges,  but  its 
centre  is  always  the  darkest  color.  When  blood  is  effused  in  quantity,  as 
occasionally  happens,  as  for  example,  by  the  blow  of  a  cricket-ball,  such  a 
swelling  is  called  a  hcematoma  or  blood-tumor.  In  the  scrotum  it  is  known 
as  a  hematocele.  The  liquid  portions  are  first  absorbed  ;  the  blood-corpus- 
cles remain  longer;  eventually  even  these  are  absorbed,  or  the  blood  may 
leave  behind  a  network  of  fibrin,  which  may  become  organized  into  fibrous 
tissue,  with  blood-crystals  (haematin,  hsematoidin,  etc.)  and,  perhaps,  fat- 
globules  and  cholesterin.  The  shape  of  a  bruise  is  sometimes  an  important 
item  of  evidence.  This  has  already  been  mentioned  as  regards  the  marks 
of  fingers,  in  our  chapter  on  Strangulation.  But  Starkie  ("Law  of  Evi- 
dence," vol.  i,  art.  Circumstantial  Evidence)  states  that  on  one  occasion, 
in  an  attempt  at  murder,  the  prosecutor  hit  his  assailant,  in  his  own  de- 
fence, with  a  house  door-key,  and  the  marks  of  contusion  produced  by  the 
wards  of  this  key  on  the  would-be  murderer's  face  were  the  chief  means  of 
his  identification  and  conviction.  The  changes  of  color  above  described 
seldom  commence  in  less  than  eighteen  to  twenty- four  hours.  Indeed, 
two  or  three  days  may  be  required  before  the  skin  appears  discolored  or 
bruised.  The  time  taken  for  the  completion  of  these  changes  of  color, 
as  well  as  that  required  for  the  absorption  of  the  blood,  varies  from  a 
few  days  to  some  weeks.  We  have  known  a  haemorrhage  in  the  con- 
junctiva remain  unabsorbed  for  six  weeks,  and  then  disappear  in  a  few 
hours.  We  shall  return  to  the  question  of  ecchymosis  in  the  dead  body 
presently. 

Lacerated  wounds  are  torn  or  ragged  ones,  such  as  are  produced  by 
sawing  movements  of  blunt  or  jagged  instruments,  and  by  repeated 
hacking  at  a  part.  Stones,  blunt  weapons,  glass,  earthenware,  and  similar 
things  are  apt  to  produce  these  wounds.  So  are  shots  from  firearms. 
They  are  dangerous  from  presenting  a  large  absorbing  surface,  from  often 
containing  dirt  and  foreign  bodies  (small  shot,  fragments  of  wadding  and 
powder,  dirt  from  the  streets,  etc.),  and  from  the  fact  that  they  can  only 
heal  by  granulation  and  suppuration,  and  not  by  primary  union  or  ad- 
hesion. 

*  In  some  instances  the  blood-coloring  may,  perhaps,  combine  with  sulphur  or 
other  elementary  bodies,  instead  of  oxygen.  Essentially,  however,  the  change  is 
one  of  oxidation. 
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Many  wounds  are  of  a  mixed  character.  This  is  particularly  the  case  with 
wounds  from  firearms.  In  the  use  of  a  knife,  also,  one  part  of  the  wound 
may  be  cleanly  cut  or  incised,  another  part  hacked  or  lacerated,  and  a 
different  direction  or  force  being  given  to  the  point  of  the  knife,  may  cause 
the  wound  to  be  a  punctured  or  pointed  one  at  one  end. 

Poisoned  uvunds,  from  weapons  properly  so  called,  are  now  only  met 
with  in  barbarous  countries,  such  as  the  East  and  West  India  Islands, 
New  Guinea,  etc.  The  use  of  the  juice  of  the  upas  tree  (Antiaris  toxi- 
caria)  in  Java,  that  of  the  manchineel  (Hippomaue  mancinella),  and  of 
other  euphorbiaceae  in  the  West  Indies,  South  America,  and  Africa;  and 
of  animal  poisons,  such  as  that  of  the  rattlesnake  (Crotalus  horridus),  and 
other  crotalidse,  although  denied  by  some  modern  travellers,  was  undoubt- 
edly common  some  years  ago  in  many  parts  of  the  world,  and  the  authors 
have  seen  such  poisonous  weapons.  The  bites  of  poisonous  serpents  (of 
which  the  adder  seems  the  only  one  in  Englandj,  and  of  animals  afflicted 
with  hydrophobia  (cats,  dogs,  badgers,  foxes,  rats,  etc.),  must  also  be  in- 
cluded in  this  category.  The  stings  of  wasps,  bees,  hornets,  and  the  like, 
are  also  poisoned  punctured  wounds. 

Of  the  Danger,  or  otherwise,  of  Wounds. 

Beck  has  divided  wounds  into  slight,  dangerous,  and  mortal.  This  classi- 
fication is  convenient,  although  a  very  slight  knowledge  of  surgery  will 
show  us  that  we  must  not  too  rigidly  adhere  to  such  a  definition.  No  in- 
jury is  so  slight,  that  it  may  not  cause  death,  in  certain  conditions  of  body, 
and  under  certain  circumstances.  A  late  almoner  of  the  London  Hospital 
Samaritan  Society  only  scratched  his  finger  with  a  nail  in  hanging  up  a 
picture,  but  died  from  the  effects  of  it  iu  less  than  seventy-two  hours.  We 
have  known  death  to  happen  from  the  extraction  of  a  tooth,  and  from  a 
slight  cut  of  the  finger,  and  from  a  (self-inflicted)  bite  in  the  tongue,  in 
persons  of  the  hemorrhagic  diathesis.  {"Haemophilia."  Dr.  Wickham 
Legge  has  given  a  good  account  of  this  diathesis  in  a  little  book  with  this 
name.)  Remembering,  however,  how  serious  even  a  trifling  wouud  may 
prove,  we  may  yet  avail  ourselves  of  this  classification. 

A  slight  wound  or  injury  is  one  then  in  which  there  are  no  parts  injured 
that  are  important  to  carrying  on  life,  or  any  of  its  functions,  and  whose 
uniform  course  is  to  heal  quickly,  and  to  leave  no  lesion  or  deformity  be- 
hind it.  A  dangerous  wound  is  one  which,  though  not  necessarily  mortal, 
is  still  not  exempt  from  danger,  and  presents  more  or  less  of  difficulty  in 
its  cure.  A  mortal  wound  is  one  whose  consequence  and  effect  is  death.  Iu 
this  sense  only  (says  Beck)  is  a  wound,  in  legal  medicine,  mortal.  It  may 
be  so  in  itself,  or  it  may  be  mortal  by  accident.  Accident  or  trifling 
causes  may  prevent  a  wound,  in  itself  mortal,  from  proving  so,  at  least  for 
a  time.  Thus,  as  Bohn  and  Beck  mention,  a  small  portion  of  omentum, 
or  of  the  fat  of  the  intestine,  may  so  place  itself  in  the  mouth  of  a  wounded 
bloodvessel  in  the  abdomen  as  to  prevent  a  haemorrhage,  which  would  be 
fatal  but  for  this  obstruction.  Thus  Bohn  (p.  31)  mentions  a  case  in  which 
the  right  iliac  artery  was  found  wounded,  and  life  had  been  prolonged  for 
thirteen  days,  evidently  from  this  cause.  The  same  author  remarks  that 
the  precise  identity  of  cases  that  recover  and  cases  that  are  fatal  cannot 
be  demonstrated;  because  post-mortem  examinations,  absent  in  the  cases 
which  recover,  continually  demonstrate  some  peculiarities  in  the  fatal 
cases.* 

*  "  Dubium  an  vulnus  sanatuni  exacte  idem  cum  non  sanato  fuerit"    (p.  27). 
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The  wounds  which  generally  prove  mortal  are — 

1st.  Wounds  of  the  heart  and  of  large  bloodvessels,  such  as  the  aorta  and 
vena  cava  ;  of  the  auricles  and  ventricles  of  the  heart,  of  the  sinuses  of  the 
brain,  and  of  the  larger  bloodvessels  in  the  limbs,  head,  neck,  thorax,  and 
abdomen.*  Some  of  those  named  (in  the  limbs,  for  instance)  admit  of 
ligature,  but  this  presupposes  a  surgeon  in  attendance  at  or  soon  after  the 
injury. 

2d.  Wounds  and  injuries  of  the  spinal  marrow,  and  especially  of  the  me- 
dulla oblongata  and  upper  part  of  the  spinal  cord ;  of  the  eighth  pair  of  nerves ; 
and  of  the  solar  plexus ;  and  severe  injuries  to  the  brain  itself. 

3d.  Wounds  of  some  size  and  depth  implicating  the  organs  of  respira- 
tion, such  as  deep  wounds  of  the  larynx  or  trachea,  particularly  if,  in  the 
latter  case,  the  under  lip  of  the  wound  is  retracted  inwards  so  as  to  form 
a  sort  of  valve  or  flap;  wounds  of  the  pleural,  lungs,  or  bronchial  tabes; 
and  wounds  of  the  diaphragm,  particular!}7  of  its  muscular  portions. 


The  following  arteries  are  frequently  mentioned  in  the^e  cases  of  wounds: 


The  Anastomotica  Magna  of  the  brachial. 

"    Anterior  Cerebral         "1 

"  "        Intercostal     i-arteries. 

•'  "       Spinal  j 

"     Axillary  artery  (right  aud  left). 

"     Basilar        " 

"     Brachial      "         (right  and  left). 

"    Bronchial  arteries,         " 

"  Carotids  (common,  internal,  and  external 
of  both  sides). 

"     Cerebellar  arteries. 

"     Cerebral  "        (anterior,  posterior,  and 

middle  of  both  sides). 

"     Cervical  arterirs. 

"     Circle,  of   Willis  at  the  base  of  the  brain. 

"     Circumflex  of  both  arms  and  thighs. 

"  Culica,  media,  dextra,  and  sinistra,  of  abdo- 
men. 

"     Coeliac  axis. 

"    Coronary  arteries  of  the  heart. 

"    Dorsal  "        of  the  tongue,  penis,  foot, 

scapula,  thumb,  first  finger,  and  great 
toe. 

"    Digital  arteries  of  the  fingers  and  toes. 

"    Epigastric  arteries. 

"    Facial  aiteries  (tight  and  left). 

"    Fentoials,  superficial  and  deep  on  both  sides. 

"  Gastric,  gastro-duodeual  and  ^astro-epiploic 
(right  and  left). 

"     Gluteal  arteries  on  both  sides. 

"  Haemorrhoidal  (external,  middle,  and  supe- 
rior). 

"    Hepatic  arteries. 

"    Hypogastric  arteries  in  the  foetus. 

"  Iliac  arteries  (common,  internal,  and  ex- 
ternal of  both  sides). 

"    Jlio-colic  and  llio-iumbar  (right  and  left). 

"     Innominate  artery. 

"    Intercostal  arteries  (right  and  left). 

"     Labial  " 


Lingual 

Laryngeal 

Lumbar 

Mammary 

Maxillary 

Median 

Mediastinal 

Meningeal 

Mesenteric 

Metacarpal 

Metatarsal 

Nusal 

Nutrient. 

Obturator 

Occipital 


(superior  and  inferior). 

of  both  sides. 

(internal,  right  and  left). 

(right  and  left), 
(anterior  and  posterior), 
(chiefly  the  middle  ones), 
(superior  and  inferior), 
of  the  hands, 
of  the  feet. 

of  most  long  bones, 
(right  and  left). 


The  Oesophageal  artery. 
"     Ophthalmic  arteries  (right  and  left). 
"     Orbital  " 

'"     Ovarian  "    of  both  sides  in  females. 

"    Palatine  "    (ascending,    descending, 

posterior). 
"     Pharyngeal        " 
"    Palmar  arches,  deep  and  superficial,  of  both 

sides. 
"    Pancreatic  arteries. 

"    Perforating      "        of  hand,  thigh,  and  foot. 
"     Plantar  " 

"     Perineal  (superficial  and  transverse). 
"     Peroneal  arteries  in  the  legs. 
"     Phrenic  " 

(right  and   left,    in    the 


Popliteal 
hams). 

Profunda 
Pteiyyoid 
Pudic 


of  arms,  neck,  and  thighs, 
and  Pierygo-palaline  ditto, 
(deep  external,  superficial 
external,  and  internal). 
Pulmonary  arteries  (right  and  left). 


of  the  lorearms. 

of  the  tongue. 

of  arms  and  legs. 

of  both  kidneys. 

of  both  t-ides. 

(right  and  left). 

(right  and  left). 

in  the  male  (Ovarian  in 

of  the  backbone. 


of  both  sides. 


Radial 

Pa  nine 

Recurrent         " 

Renal  " 

Sacral  " 

Scapular  " 

Sciatic  " 

Spermatic         " 
temale). 

Spinal  " 

Splenic  artery. 

Sublingual    arteries ) 

Submaxillary      "        J 

Subclavian  arteries,  of  both  sides. 

Superficialis  voice  of  the  thumb  (right  and 
left;. 

Suprarenal  arteries  (right  and  left). 

Tarsal  " 

Thoracic  "  (acromial,      alar,    long, 

superior,  etc.). 

Thyroid  axis  of  the  subclavians  (right  and 
left). 

Tibial  arteries  (anterior   aud  posterior    of 
both  sides). 

Tonsillar  arteries  (right  and  left). 

Ulnar  "  in  the  forearms. 

Umbilical     "  in  the  foetus. 

Uterine         "  of  the  female  womb. 

Vaginal         "  in  the  female. 

Vasa  intestine  tenuis  of  the  small  guts. 

Vertebral  arteries  (right  aud  left). 

Vesical  "        (inferior,  middle,  and  su- 

perior). 


The  above  is  far  from  a  complete  list  of  the  arteries,  but  it  includes  most  of  those 
likely  to  be  named  as  giving  rise  to  copious  hemorrhage.  The  aorta,  thoracic  and 
abdominal,  is  not  named,  because  mentioned  in  the  text.  For  the  most  part  the 
veins  receive  names  similar  to  those  of  the  arteries  which  they  accompany. 
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4th.  Wounds  of  the  digestive  organs,  and  of  the  large  viscera  of  the 
abdomen  ;  to  this  class  belong  wounds  of  the  pharynx,  oesophagus,  stomach, 
and  duodenum,  thoracic  duct,  mesentery  or  omentum,  large  or  small  intestines, 
severe  wounds  of  the  liver,  spleen,  gall-bladder,  and  pancreas,  aud  of  the 
bile-duct^. 

5th.  Wounds  of  the  urino-genital  apparatus,  if  severe;  such  as  injuries 
to  the  kidneys,  ureters,  bladder,  male  genitals,  urethra  in  male  aud  female, 
vagina,  uterus,  and  ovaries  in  the  female. 

6th.  Extensive  gunshot  or  other  injuries  in  which  the  ball  or  other  mis- 
sile takes  a  long  aud  circuitous  course,  and  fractures  one  or  more  bones, 
with  considerable  damage  to  soft  parts. 

The  wounds  which  are  fairly  reckoned  dangerous  are  very  properly  di- 
vided by  Beck  (loc.  cit.,  pp.  612-13)  into  two  classes.  The  first  class  con- 
sists of  those  which  are  dangerous  to  the  integrity  of  the  functions  of  the  parts 
wounded,  or  of  parts  contiguous  to  or  related  to  these  without  being  neces- 
sarily mortal.  In  this  class  are  such  wounds  as  may  destroy  the  sight  of 
the  eye,  or  of  both  eyes,  or  affect  the  secretion  of  tears ;  wounds  affecting 
the  other  organs  of  sense,  as  the  nose,  mouth,  ears,  etc.  Wounds  dividing 
nerves,  so  as  to  destroy  the  motor  or  sensory  powers  of  the  parts  supplied  by 
their  nerves  ;  wounds  of  the  generative  organs,  not  severe  enough  to  destroy 
life,  but  impairing  or  destroying  the  reproductive  powers,  or  impeding  the 
act  of  coitus;  wounds  or  injuries  producing  sinuses  or  fistulous  openings 
into  cavities  or  natural  channels  ( fistulce  in  perineo,f.  in  ano,  vesico- vaginal 
or  utero-vesical  fistula?,  etc.,  etc.)  ;  wounds  of  the  abdominal  muscles,  pre- 
disposing to  ventral  hernia?;  all  wounds  producing  great  disfigurement ; 
fractures  of  the  clavicle  and  sternum,  aud  depression  of  the  xiphoid  carti- 
lage, as  tending  to  impair  respiration. 

In  the  second  class  of  dangerous  wounds,  are  such  wounds  and  injuries  as, 
though  not  mortal  in  themselves,  often  prove  fatal,  and  in  which,  on  this  ac- 
count, a  guarded  prognosis  is  always  necessary.  In  this  are  included  (1st.) 
All  penetrating  and  punctured  wounds,  although  there  may  be  no  dangerous 
symptoms  at  first ;  especially  those  of  cavities  and  joints.  (2d.)  All  lacer- 
ated and  contused  wounds,  whether  of  head,  chest,  or  abdomen,  or  extrem- 
ities. (3d.)  All  compound  fractures  and  dislocations  (or  luxations,  as  they 
are  sometimes  called),  particularly  if  the  injury  be  at  or  near  a  joint,  and 
if  many  nerves  and  bloodvessels  be  implicated.  On  this  account,  the  hands 
and  feet  aud  the  knees  are  reckoned  dangerous  parts  to  wound.  Wounds 
of  nerves  and  tendons  are  supposed  to  be  particularly  obnoxious  to  tetanus. 
(Surgical  writers  state  that  although  tetanus,  or  locked-jaw,  etc.,  may  be 
caused  by  wounds  and  external  injuries  of  every  description,  it  is  especi- 
ally common  after  lacerated  and  punctured  wounds  of  the  hands  and  feet, 
after  gunshot  wounds,  compound  fractures,  compound  dislocation  of  the 
thumbs,  aud  wouuds  irritated  by  foreign  matters,  or  in  which  nerves  are 
exposed.  Mr.  Morgan  (quoted  by  Dr.  Druitt)  knew  it  even  caused  by  a 
blow  with  a  schoolmaster's  ferrule,  but  it  is  very  rarely  caused  by  clean, 
simple  incisions.  It  may  come  on  very  quickly,  but  the  most  common 
period  is  when  the  wound  is  nearly  healed.) 

On  the  other  hand,  we  may  consider  as  slight  wounds  or  injuries,  in  them- 
selves of  little  danger,  and  not  likely  to  produce  permanent  injury  or  de- 
formity in  healthy  constitutions,  and  under  favorable  circumstances,  with 
proper  treatment:  (1st.)  All  simple  fractures  or  dislocations  {see  page  628). 
(2d.)  Wounds  of  skin  and  muscles  in  which  the  division  is  clean,  and  in 
the  direction  of  their  fibres,  and  where  no  tendon  or  aponeurosis,  no  large 
nerves  or  bloodvessels  of  any  magnitude  are  injured,  and  in  which  there 
has  been  no  severe  shock  to  the  system.     Such  wounds,  in  good  constitu- 
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tions,  heal  up  with  no  deformity  beyond  a  slight  linear  cicatrix,  which  may 
soon  disappear,  and  no  inconvenience  or  loss  of  function  results. 

Yet  not  only  Beck,  but  all  ancient  and  modern  writers  of  eminence,  are 
forced  to  confess  that  these  distinctions  are  in  great  part  arbitrary,  and 
are  constantly  modified  in  actual  life  by  circumstances  of  age,  sex,  con- 
stitution, previous  diseases,  temperament,  etc.,  so  that  (as  remarked  above) 
the  slightest  scratch  or  injury  may  prove  mortal,  and  (by  timely  surgical 
aid,  or  by  some  favorable  circumstance,  as  great  vigor  of  constitution,  the 
timely  formation  of  a  coagulum  and  the  like)  some  of  the  wouuds  reck- 
oned as  mortal,  and  many  of  those  reckoned  dangerous,  may  be  recovered 
from,  with  comparatively  little  permanent  deformity  or  damage.  Not  a 
few  old  soldiers  carry  bullets  in  their  head,  chest,  abdomen,  or  limbs,  and 
seem  little  the  worse  for  them.  These  happy  terminations  of  severe  and 
usually  mortal  lesions  need  not  be  insisted,  upon  here,  as  the  skill  of  the  medical 
attendant,  or  the  good  constitution  or  favorable  surroundings  of  the  sufferer, 
do  not  enter  into  the  calculations  of  the  murderer  or  assailant.  If  we  go 
further,  and  admit  a  special  intervention  of  Providence  in  some  special 
instances,  this  is  still  less  likely  to  form  a  portion  of  the  schemes  of  the 
criminal.  We  cannot,  however,  pass  so  lightly  over  the  circumstances 
which  tend  to  enhance  the  danger  of  slight  wounds,  and  to  reuder  danger- 
ous wounds  mortal.  To  explain  them  fully  would  be  to  write  a  gigantic 
treatise,  but  we  may  briefly  indicate  a  few  of  the  more  common  ones.  In 
so  doing,  we  must  confess  our  obligations  to  nearly  all  the  systematic  writers 
on  surgery,  but  more  particularly  to  Sir  James  Paget's  written  cautions, 
and  the  verbal  utterances  of  Mr.  Spencer  Wells  and  Mr.  Jonathan  Hutch- 
inson. Beck  has  classified  them  under  four  divisions  (p.  613  to  624).  We 
shall  take  these  in  a  somewhat  inverted  order. 

1st.  Wounds  or  other  injuries  may  be  rendered  more  than  usually  fatal 
by  the  ignorance  or  negligence  of  the  surgeons  or  medical  attendants,  or 
of  the  nurses,  friends,  relations,  or  bystanders.  The  practice  of  our  own 
courts,  and  of  the  old  Roman  and  French  laws,  has  been  to  allow  the  crim- 
inal an  undue  advantage  on  this  poiut.  Thus  the  Lex  Aquilia  (quoted  by 
Beck)  declared,  "  Si  verberatus  fuerit  servus,  non  mortifere,  uegligentia 
autem  perierit,  de  vulnerato  actio  erit,  non  de  occiso ; "  and  Fodere  (vol. 
iii,  pp.  290,  291)  says  that  if  negligence  or  bad  treatment  was  proved,  it 
freed  the  individual,  unless  premeditated  design  was  established.  We  do 
not  wish  to  be  understood  that  a  criminal  should  be  held  guilty  of  murder, 
when  the  original  injury  inflicted  by  him  was  slight,  but  we  think  the  sub- 
stitution of  manslaughter  the  very  utmost  concession  that  is  fairly  demanded, 
unless  he  who  inflicts  the  injury  should  himself  do  the  utmost  possible  to 
secure  the  safety  of  his  victim.  For  consider  :  if  a  man  hangs  another,  and 
death  do  not  result  from  the  first  fall,  life  and  death  will  (humanly  speak- 
ing) depend,  first,  on  whether  the  rope  be  or  be  not  cut  away  within  a  few 
seconds  or  minutes  from  the  neck,  by  some  one  arriving  in  good  time  ;  and, 
secondly,  on  the  skilful  treatment  of  the  hanged  person  when  cut  down. 
But  what  would-be  murderer  or  actual  hangman  ever  thought  for  a  moment 
of  these  two  things?  Or,  take  another  illustration  :  in  a  duel  with  pistols, 
a  little  tremor  in  the  duellist's  hand,  a  little  extra  powder  in  the  charge, 
the  direction  of  the  wind,  or  the  presence  of  a  pocket-book,  or  of  some 
other  book,  in  the  pocket  of  the  man  shot,  may  cause  the  bullet,  though 
well  aimed,  to  just  escape  a  vital  part,  such  as  the  heart.  But,  is  the  chal- 
lenger more  guilty  of  the  death  of  the  challenged  because  the  latter  had 
no  book  or  other  substance  to  divert  the  missile,  or  because  there  was  no 
breeze,  or  fault  in  the  loading  of  the  weapon,  to  cause  the  projectile  to 
miss  ?  What  would-be  murderer  ever  took  precautions  that  his  victim 
might  have  the  highest  surgical  skill,  like  that  of  a  Larrey,  a  Dupuytren, 
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or  a  Brodie?  If  we  come  to  nurses  and  friends,  we  shall  see  the  absurdity 
of  expecting  them  to  possess  an}7  great  amount  of  anatomical,  medical,  and 
surgical  skill.  Aud  in  the  case  of  medical  men,  the  Lord  Chief  Justice, 
Sir  Alexander  Cockburn,  expressly  declared,  in  the  case  of  Simpson  v. 
Davey  (referred  to  at  p.  633,  on  Malapraxis),  in  his  charge  to  the  jury,  "  A 
patient  is  not  entitled  to  expect  the  highest  possible  medical  skill  and 
knowledge  in  his  medical  attendant;  all  he  can  legally  demand,  is  a  fair 
and  competent  average  skill  and  knowledge — that  his  medical  man  should 
know  what  all  properly  educated  medical  men  ought  to  know  of  their  pro- 
fession, and  that  he  should  apply  that  ordinary  and  average  knowledge 
and  skill  to  the  treatment  of  the  particular  case."  Lord  Denman,  Chief 
Justices  Kelly,  Park,  aud  others,  have  expressed  themselves  in  similar 
terms  on  many  occasions.  If,  then,  we  consider  the  case  of  a  man  wounded, 
perhaps  at  night,  either  in  the  country  or  in  some  great  city,  where  per- 
haps he  may  be  a  stranger,  we  must  see  at  once  that  it  is  absurd  to  expect 
that  the  first  comer  who  finds  him,  who  may  be  an  unlettered  laborer,  or 
male  or  female  servant,  should  possess  medical  knowledge,  or  even  general 
knowledge  of  any  high  order.  For  this  reason  our  opinion  is,  that  but 
little  weight  should  be  given  to  the  question  of  skill  or  no  skill,  or  knowl- 
edge or  ignorance  on  the  part  of  any  attendants  on  the  wounded,  whether 
medical  or  otherwise.  As  this  involves  the  question  of  Malapraxis,  it  is 
right  to  observe,  whilst  referring  you  to  that  section  for  other  matters,  that 
considerable  differences  of  opinion  exist  (from  want  of  sufficient  science  or 
real  knowledge  on  the  part  of  the  whole  medical  profession)  on  the  follow- 
ing points:  On  the  treatment  of  some  wounds  (and  especially  of  amputa- 
tions, gunshot  wounds,  and  fractures),  as  to  primary  or  secondary  amputa- 
tions; the  expediency  of  trephining  or  trepanning  in  some  injuries  to  the 
head  aud  spinal  cord  ;  on  the  open-air  or  antiseptic  treatment  of  wounds ; 
on  the  causes  and  treatment  of  pyaemia;  on  the  question  of  what  is  called 
hospitalism,  or  the  propriety  of  permanent  hospitals,  and  the  causes  of 
excessive  mortality  ;  on  the  question  of  early  or  late  search  for  bullets  or 
other  projectiles ;  on  the  respective  merits  of  amputation  and  excision  of 
joints  in  certain  cases  ;  on  the  relative  danger  of  different  amesthetics,  such 
as  ether  and  chloroform  ;  on  the  treatment  of*  traumatic  delirium  and  de- 
lirium tremens;  on  the  best  methods  of  dealing  with  wounded  arteries  in 
certain  contingencies;  as  to  the  necessity  and  usefulness  of  narcotics  aud 
alcoholic  stimulants  in  certain  diseases;  the  respective  merits  and  demerits 
of  craniotomy  or  the  Csesarian  section  in  some  cases ;  on  the  propriety  of 
using  the  forceps  early  in  obstetric  cases  ;  the  respective  merits  and  de- 
merits of  lithotomy  and  lithotrity  in  certain  cases  of  stone  in  the  bladder; 
the  propriety  of  paracentesis  (by  aspirator  or  otherwise)  in  certain  internal 
diseases,  as  empyema,  dropsy,  etc.;  the  best  treatment  for  some  cases  of 
burns  and  acute  rheumatism  ;  the  propriety  of  venesection  in  apoplexy, 
and  some  acute  diseases,  and  in  cardiac  disease  ;  and  as  to  the  use  of  mer- 
cury in  secondary  syphilis,  and  in  some  skin  diseases;*  the  propriety  of 
ligaturing  veins,  of  excising  and  suturing  nerves;  as  to  the  best  treatment 
of  gangrenous  intestine  in  cases  of  strangulated  hernia;  and  the  best 
methods  of  dealing  with  large  fibroids  of  the  uterus,  and  extrauterine 
foetations — each  and  all  of  these,  and  a  few  other  things,  are  still  legiti- 
mate grounds  of  difference  of  opinion,  and  consequently  of  treatment,  even 
amongst  well-informed  members  of  the  profession.      Qnot  homines,  tot  sen- 

*  Until  very  lately  the  profession  were  far  from  unanimous  as  to  the  use  of  mer- 
cury in  primary  syphilis.  Now,  however,  we  believe  that  nearly  all  whose  opinions 
are  of  any  weight  in  the  profession,  admit  that  the  use  of  mercury  is  generally 
desirable  in  cases  of  true  in  fee  tins'  chancres. 
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tentice  is  an  old  maxim  which  applies  to  them  all.  In  scientific  matters, 
however  (as  probably  in  theology  also),  differences  of  opinion  mean  im- 
perfection of  knowledge.  Medicine  (including  surgery)  is  still  in  great 
part  an  art  rather  than  a  science.  As  our  knowledge  widens  and  deepens 
our  differences  will  decrease.  What  concerns  us  and  the  public  as  to  these 
matters  is,  that  whilst  it  would  be  unfair  to  charge  a  prisoner  with  the 
results  of  really  improper  and  unskilful  treatment,  it  is  equally  unfair  that 
he  should  benefit  from  the  results  of  matters  of  skill  or  the  reverse,  of 
which  he  took  no  thought  when  he  committed  the  assault  and  inflicted  the 
wound.  I  might  wear  armor  round  my  neck  or  chest,  which  might  be 
proof  against  a  knife  or  a  bullet ;  but  my  assailant  might,  and  probably 
would,  be  totally  ignorant  of  this  defence  of  mine.  He  must,  therefore, 
be  judged  by  the  force  and  direction  of  the  blow,  the  situation  and  char- 
acter of  the  wound,  and  not  by  its  results  merely. 

2d.  The  season  of the  year,  the  nature  of  the  climate,  the  insalubrity  or 
the  reverse  of  the  place  where  the  injury  was  inflicted,  the  prevailing 
winds  and  weather,  the  scarcity  or  abundance  of  food  and  of  so-called 
medical  comforts,  and  a  sufficient  or  insufficient  supply  of  certain  medi- 
cines and  surgical  appliances,  may  all  tend  to  the  recovery,  or  fatality,  or 
tedious  convalescence,  or  permanent  damage  from  wounds,  and  other  in- 
juries. We  may  quote,  as  examples,  that  tetanus  is  more  common  in  hot 
countries,  and  gangrene  in  cold,  damp  weather,  such  as  Baron  Larrey 
mentions  after  the  battle  of  Eylau,  and  in  the  retreat  from  Moscow ;  and 
gangrene,  pysemia,  and  erysipelas,  in  overcrowded  hospitals,  old  hospitals, 
and  in  badly  ventilated  dwellings  and  wards;  fever,  especially  typhus  (of 
which  the  plague  is  one  form),  is  often  very  prevalent  in  camps,  jails, 
poor  quarters  of  large  towns,  and  in  besieged  cities.  Metzger  (p.  376)  and 
Mahon  (p.  25,  vol.  ii),  both  quoted  by  Beck,  mention  the  dangerousness 
of  the  old  Hotel  Dieu  Hospital,  etc.,  in  cases  of  trephining:  "  Dans  certains 
hopitaux,  et  notamment  a  FHotel  Dieu  de  Paris,  le  trepan  est  presque 
toujours  mortel."  Egypt  is  notorious  for  bad  forms  of  ophthalmia,  often 
ending  in  blindness;  whilst,  according  to  Bohn,  Sebezius,  Fodere,  and 
others  (quoted  by  Beck),  some  parts  of  the  Mediterranean  coasts  appear 
specially  favorable  to  wounds  of  the  head.  Missionaries  from  the  South 
Sea  Islands  have  testified  to  the  marvellous  rapidity  of  cure  of  severe 
spear  and  arrow  wounds  in  some  of  these  islands.  In  the  judgment  of  the 
authors  these  special  circumstances  (unless  the  special  fatality  of  a  special 
place  could  be  proved  to  be  known  by  a  prisoner)  should  not  be  allowed 
in  any  way  to  influence  the  sentence  on  the  prisoner,  or  to  modify  our 
judgment  of  the  true  character  of  the  wound  or  other  injury.  The  same 
may  be  said  in  general  terms  of  the  choice  of  a  weapon,  except  that,  here, 
the  more  deadly  and  certain  the  weapon  the  more  likely  is  it  that  murder 
was  intended.  This  is,  however,  scarcely  a  medical  question,  except  so  far 
as  the  dangerousness  of  the  wounds  is  concerned.  As  we  have  said  before, 
gunshot  and  other  penetrating  and  punctured  and  lacerated  or  contused 
wounds  are  more  dangerous,  ceteris  paribus,  than  clean  incisions. 

3d.  The  ignorance,  obstinacy  or  excitability,  and  other  passions  of  the 
injured  man,  may  affect  the  issue  of  the  wound.  In  other  words,  a  slight 
wound  may  be  rendered  dangerous,  and  a  dangerous  wound  mortal,  by 
the  conduct  of  the  patient.  A  man  may  (and  often  does)  become  delirious 
after  a  gunshot  wound  ;  in  his  delirium  he  tears  off  bandages,  or  tears 
away  the  ligature  from  an  artery,  and  dies  of  haemorrhage.  Or  he  eats 
and  drinks  improper  food  and  beverages,  does  not  take  the  medicine,  or 
submit  to  the  regimen  prescribed.  Or  his  rage  and  passion,  if  a  violent 
man,  increase  the  original  mischief,  prevent  sleep,  etc.  Here  we  must 
distinguish  between  what  is  done  in  delirium  really  arising  from  the  injury 
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(as  in  wounds  of  the  head,  etc.),  and  other  acts,  depending  on  natural 
character,  or  wilful  neglect  of  surgical  or  medical  advice,  if  we  are  to 
apportion  the  blame  aright.  But,  once  more,  we  ask, — What  assassin, 
garotter,  rioter,  burglar,  or  criminal  of  any  kind  who  violently  assaults 
another,  ever  takes  care  to  assure  himself  that  his  victim  is  a  man  of  firm 
and  temperate  mind,  clear-headed,  cool,  rational,  and  sober,  both  in  mind 
and  habits?  Perhaps  none  at  all.  Few,  even  of  the  victims,  are  careful, 
like  Shakspeare's  hero,  only  to  be  drunk  "in  honest,  civil,  godly  com- 
pany!"* Why  then  should  these  circumstances  affect  a  verdict?  Let 
justice  look  at  the  intention  and  direction  of  the  wound,  not  at  the  character 
or  conduct  of  the  victim.  The  veriest  sot  and  most  abandoned  prostitute  are 
equally  entitled  with  the  sober  citizen  and  chaste  citizeness  to  have  their 
lives  and  persons  protected. 

4th.  The  age  and  constitution  of  the  patient,  his  previous  diseases,  and  the 
prevalent  epidemics  may,  and  often  do,  affect  the  issue  of  wounds  and  other 
injuries,  and  that  perhaps  more  than  any  other  of  the  causes  we  have  named 
before.  As  regards  (1)  age,  it  is  well  known  that  very  young  children  bear 
the  loss  of  blood  badly.  The  nervous  system  is  also  very  susceptible  in  early 
life,  convulsions  of  a  tetanic  type,  as  well  as  clonic  spasms,  being  very 
common  in  infancy.  In  very  advanced  life  there  is  frequently  a  return  to 
the  infantile  condition.  On  the  other  hand,  both  children  and  very  old 
persons,  if  they  survive  the  immediate  shock  of  an  assault  or  accident, 
often  show  marvellous  powers  of  recovery.  The  authors  have  known  men 
and  women,  over  seventy  years  of  age,  burnt  so  severely  as  to  necessitate 
amputation  at  the  shoulder  or  the  knee,  whilst  it  was  difficult  to  get  skin 
enough  to  cover  the  flaps,  and  yet  they  have  made  a  good  recovery.  Most 
of  the  successful  amputations  at  the  hip-joint  they  know  have  been  in 
quite  young  subjects.  Lithotomy,  again,  is  almost  uniformly  successful  in 
young  children,  and  almost  as  uniformly  fatal  in  very  old  people;  but 
here  the  condition  of  the  kidneys  is  probably  the  explanation  of  the  dis- 
crepancy. On  this  point  of  age  we  must  refer  you  to  our  articles  on  Mala- 
praxis  (page  626)  and  on  Survivorship  (page  535). 

There  may  be  (2)  what  are  called  idiosyncrasies,  or  personal  peculiarities 
on  the  part  of  the  patient,  either  congenital  or  acquired,  which  may  greatly 
affect  the  issue  of  wounds  and  other  injuries.  Amongst  such  we  may 
reckon — 

(a)  Transposition  of  viscera,  sometimes  called  ectopia.^  A  young  man, 
son  of  a  fellow-student  of  the  authors,  had  his  heart  on  the  right  side.  The 
liver  was  transposed,  and  occupied  the  left  hypochondrium  chiefly.  He 
informed  us  that  more  than  one  medical  man  had  proposed  to  tap  this 
liver-dulness  for  an  empyrema!  It  is  fair  to  British  practitioners  to  say 
that  these  gentlemen  did  not  reside  in  the  United  Kingdom. 

(/?)  There  may  be  an  irregular  distribution  of  bloodvessels.  Some  of  these 
occur  with  tolerable  frequency,  and  are  familiar  to  most  surgeons.  Thus, 
the  brachial  artery  may  divide  very  high  up  into  two  large  vessels.  Again, 
the  obturator  artery  is  usually  said  to  arise  from  the  anterior  trunk  of  the 
internal  iliac,  but  frequently  does  so  from  the  posterior.  Gray  remarks 
("Anatomy,"  p.  393)  "that  in  two  out  of  every  three  cases  the  obturator 
arises  from  the  internal  iliac;  in  one  case  in  three  and  a  half,  from  the 

*  "  Merry  Wives  of  Windsor,"  Act  I,  Scene  1. 

f  In  the  "London  Medical  Record,"  Oct.  16,  1876,  p.  447,  thore  is  an  abstract 
of  a  paper  of  Burtjl  on  this  subject,  from  the  Munich  "  Aerztliches  lnielligenz- 
Biatt,  '  No?.  '24  and  25,  1876,  containing  a  tolerable  Bibliography.  See  also  the 
"London  Medical  Record,"  Sept.  15,  1875,  for  cases  by  Dr.  Scheale,  with  references 
to  many  others. 
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epigastric;  and  in  about  one  in  seventy-two  cases,  by  two  roots  from  both 
vessels.  When  it  takes  a  course  inwards,  along  the  free  margin  of  Gim- 
bernat's  ligament,  it  would  almost  completely  encircle  the  neck  of  a  hernial 
sac  (supposing  a  hernia  to  exist  in  such  a  case),  and  would  be  in  great 
danger  of  being  wounded  if  an  operation  was  performed."  Again,  a  very 
large  number  of  persons  have  the  radial  pulses  at  the  wrist  (commonly 
called  the  pulse)  unequal  on  the  two  sides;  so  that,  for  instance,  the  right 
pulse  may  be  almost  imperceptible,  whilst  the  left  is  of  good  volume,  owing 
to  an  irregular  distribution  of  the  radial  artery.  In  all  medico-legal  or 
important  cases  feel  both  pidses.  An  account  of  many  other  varieties  in  the 
distribution  of  arteries  will  be  fouud  in  Harrison's  "Surgical  Anatomy  of 
the  Arteries  of  the  Human  Body,"  Dublin,  1824.  See  also  Quain's 
"Anatomy  of  the  Arteries,"  etc.,  London,  1844;  and  the  works  of  Hyrtl, 
Cloquet,  Cruveilhier,  Quain,  Ellis,  Struthers,  Theile's  "  Traite  de  Myologie 
et  d'Angiologie,"  and  the  "  Encyclopedie  Anatomique,"  Paris,  1843,  etc. 

(y)  The  ivounded  man  may  suffer  from  hernia,  and  a  kick  in  the  groin, 
which  would  only  be  painful  to  you  or  me,  might  produce  fatal  peritonitis 
in  such  a  patient. 

(8)  Or  he  may  have  an  unsuspected  aneurism,  and  a  very  slight  degree 
of  violence  may  rupture  it  and  cause  death.* 

(e)  The  bones  of  the  skull  may  be  excessively  thin,  unusually  so  ;  or  the 
bones  may  be  defective  altogether,  as  in  the  cases  quoted  by  Beck  in  a 
footnote  to  his  613th  page.  See  also  a  notice  of  Casper's  and  Tardieu's 
cases  in  young  infants,  in  our  chapter  on  Infanticide,  p.  793.  Or  the  bones 
may  be  unusually  brittle.     (See  our  remarks,  p.  777.) 

(£)  The  wounded  person  may  be  what  is  called  a  "bleeder,"  in  other  words 
a  sufferer  from  the  haemorrhagic  diathesis  of  which  we  spoke  before  at  p. 
936.  Beck  has  collected  numerous  cases  in  footnotes  to  pp.  614,  615  of 
his  work.  Many  more  will  be  found  in  Dr.  Wickham  Legge's  work  called 
"Haemophilia"  (Lewis,  1875).  The  authors  have  met  with  many  instances 
of  this.  A  patient  of  the  late  Mr.  John  Adams  at  the  London  Hospital 
nearly  lost  his  life,  owing  to  the  profuse  haemorrhage,  after  his  former 
medical  attendant  had  excised  a  metacarpal  bone.  A  gentleman,  known 
to  one  of  the  authors,  lost  his  life  from  the  extraction  of  a  tooth,  for  the 
same  reason.  In  a  recent  case,  under  the  care  of  Mr.  Savory,  a  boy  bit 
his  tongue,  and  had  severe  and  almost  fatal  haemorrhage  as  much  as  a 
fortnight  after. 

(rj)  There  may  be  disease  of  the  organs  of  circulation.  Heart  disease 
increases  the  risk  of  death  from  shock  and  syncope,  and  taken  with  degen- 
eration (fatty,  atheromatous,  and  calcareous)  of  the  arteries,  vastl)  increases 
the  dangers  from  gangrene  and  embolism.  If  the  veins  are  varicose,  or 
otherwise  diseased,  we  get  great  risk  of  death  from  haemorrhage  (often 
sudden),  from  phlebitis,  and  from  pyaemia,  erysipelas,  thrombosis,  em- 
bolism, ctc.f  Rindfieisch  and  others  have  recently  shown  that  "apo- 
plexies" and  haemorrhages  often  result  from  embolisms  or  pluggings,  and 

*  "  Aneurism  "  or  "  aneurysm  "  (from  "> Avevpiww,  to  enlarge),  a  swelling  or  tumor 
filled  with  blood  (fluid  or  solid),  arising  from  the  rupture,  wound,  ulceration,  or 
sample  dilatation  of  an  artery.  Unless  traumatic  (i.  e.,  from  the  wound),  this  pre- 
supposes a  diseased  or  degenerated  condition  of  the  coats  of  the  artery.  Eriehsen's 
"Surgery,"  and  Holmes's  "System  of  Surgery"  both  contain  exceedingly  good 
accounts  of  this  affection  ;  but  no  book  on  Medicine  or  Surgery  nowadays  omits  it 

t  Vni-icoze  veins  in  the  leg  are  common  in  old  men  and  women ;  and  the  authors 
have  known  several  deaths  from  brutal  kickings  on  such  varices  having  caused  fata! 
haemorrhage.  This  condition  of  veins  is  often  congenital,  and  is  one  of  the  things 
for  which  recruits  are  often  rejected. 
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these  again  from  diseased  conditions  of  the  heart,  bloodvessels  or  blood 
itself. 

((f)  Next  to  disease  of  the  heart  and  large  bloodvessels,  if  indeed  it  be 
not  more  fatal,  is  disease  of  the  kidneys.  This  (as  in  the  case  of  the 
Emperor  Napoleon  III)  may  even  affect  the  fate  of  vast  armies,  and  of 
an  entire  empire.  But  to  descend  from  vast  numbers  to  individuals, 
albuminuria,  or  Bright' s  disease  of  the  kidneys  (which  is  really  a  general 
disease  of  the  whole  system),  is  one  of  the  commonest  causes  of  death  after 
operations ;  and  for  the  same  reason,  of  death  after  wounds  and  other 
injuries.  This  is  probably  the  true  reason  why  gouty  patients  fare  badly 
under  similar  circumstances. 

Although  not  truly  a  kidney  disease,  being  in  fact  rather  a  symptom 
than  a  disease  in  itself,  diabetes  m.ellitus  (and  perhaps  diabetes  insipidus 
also)  may  be  conveniently  mentioned  here,  as  a  condition  very  unfavorable 
to  recovery  from  injuries  of  any  kind.  Note  too  that  carbuncles  and 
cataracts  are  often  associated  with  diabetes,  or  at  all  events  with  gly- 
cosuria ;  that  is,  the  presence  of  sugar,  in  abnormal  quantities,  in  the 
urine. 

(0  Diseases  of  the  respiratory  organs,  and  notably  pulmonary  phthisis, 
tend  to  hinder  the  healing  of  wounds,  and  the  recovery  from  operations 
(as  for  example,  fistula  in  ano,  if  operated  on  in  later  stages  of  phthisis, 
will  sometimes  not  heal  at  all).  On  the  other  hand,  it  is  fair  to  say  that 
the  authors  have  seen  many  fractures  repaired  in  the  usual  time  when 
there  has  been  advanced  disease  of  the  lungs ;  and  the  same  is  true  of 
many  wounds. 

(x)  Disease  of  the  bones  (osseous  system)  is,  of  course,  very  unfavorable 
to  recovery  from  accidents  and  injuries.  This  is  particularly  the  case 
where  there  is  dead  bone,  or  where  joints,  especially  large  ones,  are  impli- 
cated. In  this  case  the  lungs  are  very  apt  to  be  involved.  And  pyremic 
abscesses  form  in  the  liver,  lungs,  spleen,  heart,  and  other  joints  than  those 
first  affected.  This  is  more  particularly  the  case  when  either  of  the  two 
following  conditions  are  present: 

(/)  We  need  scarcely  say  that  syphilis  is  one  of  the  most  unfavorable 
general  conditions  possible.  As  for  example,  if  a  patient  with  constitu- 
tional syphilis  is  attacked  with  pneumonia  he  seldom  recovers.  Again, 
in  children,  or  others,  with  inherited  syphilis,  plastic  operations  constantly 
fail  ;  and  the  most  trifling  injuries  lead  to  protracted  discharges  and  the 
most  serious  results;  dead  bone,  abscesses,  ulcers,  and  even  death,  not 
being  uncommon. 

(//)  What  surgeons  call  scrofula  is  probably  a  mixed  condition;  or 
rather  this  name  is  used  to  include  the  tubercular  diathesis  (or  hereditary 
predisposition  to  tuberculosis),  hereditary  syphilis,  and  a  mixed  condition, 
probably  made  up  of  a  variety  of  inherited  proclivities;  a  chief  char- 
acteristic of  which  (according  to  Mr.  Hutchinson)  is  that  the  flesh  heals 
badly,  that  the  lymphatic  glands  are  very  prone  to  disease,  and  that  caries 
and  necrosis  of  the  bones,  and  diseases  of  joints,  leading  to  entire  or  partial 
destruction  of  the  synovial  membranes,  cartilages,  and  other  constituents 
of  joints,  are  common  after  apparently  trivial  injuries.  These  affections 
lead  to  deformity  from  the  ugly  scars  in  the  neck,  face,  limbs,  etc.,  to 
anchylosed  joints,  or  loss  of  limbs,  to  spinal  curvatures,  and  in  not  a  few 
cases  to  death. 

(v)  Diseases  of  the  chylopoietic  viscera,  in  other  words  of  the  stomach, 
bowels,  and  intestines,  must,  prima  facie,  reuder  the  recovery  from  acci- 
dents and  wounds  of  various  kinds  tedious,  uncertain,  or  impossible.  As 
yet,  however,  with  the  exception   perhaps  of  dysentery  and  diarrhaza,  in 
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the  case  of  wounded  soldiers  and  travellers,  not  so  much  is  known. of  these 
relations. 

(?)  Zymotic  diseases  (typhus,  and  its  severe  form  the  plague,  small-pox, 
typhoid  fever,  measles,  and  intermittent  fevers  of  various  kinds,  including 
relapsing  fever),  are  often  the  scourge  of  camps,  and  have  over  and  over 
again  killed  more  victims  than  all  the  complicated  engines  of  war.  What 
is  called  surgical  fever,  or  traumatic  fever,  which  is  of  two  kinds,  primary 
and  secondary  (see  Billroth 's  "Principles  of  Surgery"),  is  quite  distinct 
from,  though  it  may  be  combined  with,  any  one  of  these,  or  other  similar 
diseases.  This  distinction  was  drawn  by  Bohn*  (p.  83  of  his  "  De  Renun- 
ciatione  Vulnerum,seu  vulnerum  Lethalium  Examen")  of  Amsterdam  in 
1732.  One  of  the  cases  given  by  Zacchias  shows  the  difficulties  that  may 
thus  arise.  Whilst  the  plague  raged  at  Rome  one  Ansovini  received  in  a 
quarrel  a  wound  on  the  head,  which  bared  the  bone,  but  did  not  break  it. 
By  the  help  of  two  friends  he  retired  from  the  strife,  and  one  of  these 
friends  continued  to  visit  him,  but  died  four  days  after  of  the  plague.  For 
three  days  the  wound  looked  well,  but  after  that  fever  came  on,  with  head- 
ache, bilious  vomiting,  and  violent  inflammation  of  the  wounded  part. 
On  the  fourth  day  the  wound  was  gangrenous,  and  he  had  petechia?  (purple 
spots)  and  buboes;  and  on  the  sixth  day  he  died.  The  inflicter  of  the 
wound  was  arrested  by  the  minister  of  justice  on  the  ground  that  it  was 
the  cause  of  death,  or  that  at  least  it  predisposed  the  man  to  the  attack  of 
the  plague.  Zacchias,  cousulted  by  the  friends  of  the  accused,  decided 
that  the  wound  had  not  been  the  cause  of  death,  because  there  were  no 
symptoms  immediately  after  its  infliction  that  indicated  a  mortal  injury 
to  the  head  ;  that  the  appearances  which  supervened  were  too  rapid  in 
their  progress  to  appertain  to  it  (i.e.,  the  wound),  and  evidently  belonged 
to  the  plague ;  and  it  was  manifest  he  had  taken  this  disease  from  his. 
friend.  Finally,  two  diseases  were  present  together,  and  the  ordinary 
course  of  one  (the  plague)  was  fatal,  whilst  that  of  the  other  is  usually  to 
proceed  to  a  favorable  termination.  It  was  certainly  proper  to  assign  the 
death  to  the  former  (consilium,  No.  74).  Although  in  the  main  this  de- 
cision was  just,  yet  the  experience  of  most  medical  men  who  see  many 
injuries  to  the  head  agrees  with  the  dictum  of  Abercromhie  and  Liston, 
that  no  injury  to  the  head  is  so  trivial  as  to  be  despised,  or  so  severe  as  to  be 
despaired  of,  "  excepting,  of  course,  those  cases  immediately  fatal,  or  when 
death  is  plainly  inevitable  from  the  first."  And,  again,  it  must  be  noted 
that  a  wound  offers  facilities  of  absorption  for  all  kinds  of  contagious  and 
infectious  matters.  As  regards  absorption  in  general,  our  knowledge  is 
greatly  increased  since  the  time  of  Zacchias.  To  make  this  circumstance 
clear,  as  to  the  effect  of  wounds,  take  this  illustration :  You  may  lay 
vaccine  virus  on  the  skin  of  an  infant,  so  long  as  there  is  no  abrasion,  i.  e., 
so  long  as  the  skin  is  entire,  without  any  effect.  Just  slightly  scratch  or 
abrade  the  cuticle  (or  scarf  skin  or  epidermis),  and  the  result  is  that  the 
child  is  vaccinated,  or  gets  the  cow-pock.  And  if  we  study  cases  of  ery- 
sipelas we  shall  find  that  in  ninety-nine  cases  out  of  a  hundred  there  is 
some  wound,  scratch,  or  sore  place,  more  or  less  raw,  from  which  even 
facial  or  so-called  medical  erysipelas  takes  its  starting-point.  These  sore 
places  are  often  inside  the  mouth  or  nostrils,  or  under  the  hair,  but  a 
careful  search  discovers  them  in  the  vast  majority  of  cases.     What  is 

*  "Alia  ex  vulnere  ipso,  nt  tali,  hane  a  parte  Isesa  immediate  emergent;  alia 
alium  extra  vulnus  causam  agnoseant ;  alia  indifferenter  so  habeant,  id  est,  modo  a. 
vulnere,  modo  aliunde  eveniant:  probe  omnes  ac  singula?  ponderandse  sunt  in 
vulnerato  circumstantiye.  et  ex  harum  demum  collatione,  cujus  generis  sint  ilia 
individui  presentis,  prudenter  inferendum." 
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called  Hunter's  law  by  some — that  one  severe  disease  excludes  another — 
is  ouly  partially  true,  and,  besides  this,  scarcely  affects  our  point,  which 
is,  that  wounds  not  necessarily  mortal,  or  even  very  dangerous,  may  be 
rendered  so  by  the  prevalence  of  contagious  diseases.  This  is  the  place  to 
remark  that  Beck  seems  to  draw  a  distinction  between  traumatic  and 
idiopathic  erysipelas,  which  is  by  no  means  generally  admitted  nowadays. 
We  refer  to  his  statement  as  to  the  way  in  which  erysipelas  commences. 

(<')  Intemperate  habits  on  the  part  of  the  wounded  or  injured  person  are 
a  frequent  cause  of  death  from  apparently  slight  injuries.  Beck  cites  a 
number  of  cases,  but  the  records  of  our  police  courts  and  hospitals  will 
furnish  us  with  an  almost  unlimited  number  of  similar  cases.  A  man  and 
his  wife  quarrel — perhaps  both  are  drunk — one  gets  the  upper  hand,  or, 
as  the  phrase  is,  the  best  of  it;  and  either  strikes  the  other  a  heavy  blow, 
aud  knocks  him  or  her  down.  Such  a  blow  in  a  temperate  person  might 
do  little  permanent  damage;  in  the  case  of  a  drunkard  or  habitual  sot, 
the  effect  is  to  rupture  some  large  bloodvessel,  very  likely  one  in  the  brain, 
and  the  injured  person  either  dies  on  the  spot  or  very  soon  after.  Now, 
as  the  principle  of  English  law  is  that  drunkenness  is  no  excuse  for  any 
act  committed  in  this  state,  it  might  be  said  that  it  is  not  fair  to  attribute 
the  results  of  drunkenness  to  the  striker  of  the  blow.  In  reality,  however, 
we  shall  find  that  habits  of  intemperance  are  so  exceedingly  common — in- 
temperance, we  say,  by  which  we  mean  the  habitual  excessive  use  of  alco- 
holic stimulants — that  we  cannot  fairly  hold  that  ignorance  of  the  effects 
exculpates  the  person  who  struck  the  blow.  If  I  set  fire  to  a  single  house, 
the  conflagration  may  extend  to  a  whole  city.  This  would  be  far  more 
likely  to  occur  in  a  city  like  Chicago,  mainly  built  of  wood,  or  with 
wooden  shingles  instead  of  tiles  to  the  roofs.  Yet  wre  suppose  few  would 
say  that  the  preponderance  of  wood  in  such  a  case  was  an  excuse  for  the 
incendiary.  Rather  the  reverse.  However,  these  are  not  matters  of 
opinion  merely,  either  ours  or  yours,  for  the  dictum  of  Lord  Hale  will  ap- 
ply to  this,  as  to  most  of  the  conditions  we  have  just  been  describing. 
"  It  is  sufficient,"  said  he,  "  to  prove  that  the  death  of  the  party  was  accel- 
erated, by  the  malicious  act  of  the  prisoner,  although  the  former  labored 
under  a  mortal  disease  at  the  time  of  the  accident." 

This,  says  Dr.  Guy,  applies  to  cases  of  very  young,  feeble,  or  aged  per- 
sons, and  pregnant  women,  as  well  as  to  the  other  cases  above  mentioned. 

We  may  pause  for  one  moment  here  to  consider  some  medico-legal  rela- 
tions of  pregnancy  omitted  in  our  chapter  on  this  subject.  First,  as  regards 
epidemic  diseases  (small-pox,  typhus,  etc.),  it  would  appear  that  pregnant 
women  are  somewhat  protected  by  their  condition,  but  that  the  loss  of 
blood  and  the  detachment  of  the  placenta  from  the  walls  of  the  uterus, 
•leaving  open  sinuses  (only  closed  by  perfect  contraction  of  that  organ) 
which  occur  in  delivery,  whether  at  full  term  or  before,  are  favorable  to 
the  absorption  of  the  contagion  and  of  animal  poisons  in  general.  So  that 
a  woman  recently  delivered  is  more  than  usually  exposed  to  danger.  The 
•majority  of  such  cases  probably  die,  the  difficulty  being  to  separate  these 
•cases  from  those  of  "  puerperal"  fever — as  in  almost  all  of  them  there  is 
peritonitis.  Next,  pregnant  women  are  liable  to  abort  as  a  result  of  com- 
paratively slight  injuries.  We  have  seen,  when  speaking  of  criminal 
abortion,  that  some  women  may  be  almost  killed  and  yet  no  separation  of 
the  ovum  take  place,  aud  no  abortion  or  premature  labor  set  in.  In 
others,  on  the  contrary,  the  mere  excitement  of  a  quarrel  is  sufficient  to 
bring  about  a  miscarriage  or  untimely  birth.  This,  in  itself,  may  be  dan- 
gerous from  the  mental  shock,  from  the  loss  of  blood,  and  other  causes  ; 
but  still  more  so  by  opening  the  way  to  contagion  from  erysipelas  and 
other  contagious  diseases.     It  would  seem  that  erysipelas  and  a  low  form 
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of  puerperal  peritonitis  were  almost  convertible  terms  in  some  cases  (see 
Watson's  "  Lectures  on  Physic  ").  Pregnant  women,  again,  are  very  sub- 
ject to  convulsions  (especially  if  they  have  any  kidney  mischief),  which 
may  be  fatal ;  and  to  pyaemia  and  broncho-pneumonia  of  embolic  or  throm- 
botic type.  Gangrene  is  sometimes  a  result  of  the  plugging  due  to  this 
excess  of  fibrin  in  the  blood.  We  have  known  several  women  die  of  acute 
gangrene  of  the  lower  extremity.  We  have  thus  indicated  that  the  preg- 
nant condition,  though  not  in  itself  a  disease,  yet  renders  the  woman  liable 
to  severe  and  dangerous  consequences  if  any  act  of  violeuce  should  cause 
premature  expulsion  of  the  ovum  or  foetus. 

Having  thus  dwelt  upon  some  of  the  complications  and  peculiarities 
which  may  alter  the  character  of  wounds,  we  must  refer  for  a  short  time  to 
the  ordinary  appearances  presented  by 

Wounds  inflicted  on  the  Living — their  Appearances  and  Results. 

I.  Incised  wounds  inflicted  on  the  living  with  sharp,  clean  instruments, 
present  the  following  characters:  (1st)  There  will  be  evidence  of  more  or 
less  bleeding,  and  this  blood  will  generally  be  of  an  arterial  character, 
and  will  be  found  to  have  clotted  or  coagulated  where  it  has  fallen  on 
other  parts  of  the  body,  on  the  clothes,  floor,  or  on  surrounding  articles. 
The  splashes  or  spots  of  blood  from  an  artery  will  generally  be  found  (as 
stated  in  the  chapter  on  bloodstains)  of  a  comet-like  form,  something 
like  a  note  of  exclamation  -«»  or  •  — «.  (Dr.  Taylor  gives  a  figure  of  some 
bloodspots  on  bricks,  p.  535,  vol.  ii.  )*  If  the  wound  has  not  been  cleansed 
or  wiped,  or  otherwise  interfered  with,  there  will  be  clots  adhering  to  the 
edges,  or  to  wounded  vessels.  (2d)  The  wound  gapes,  and  its  edges  are 
everted  (turned  outwards).  This  is  due  to  the  vital  elasticity  of  the  skin, 
and  to  its  own  muscles.  (3d)  The  muscular  and  cellular  tissues  of  the 
wound  are  deeply  reddened  by  the  effused  blood.  Dr.  Taylor  correctly 
states  that  even  when  no  bloodvessel  of  any  importance  is  wounded,  and 
no  blood  is  found  on  the  wound,  the  gaping  everted  edges  and  retracted 
muscles  will  often  prove  the  wound  to  have  been  inflicted  during  life.  In 
a  case  of  child-murder  (Elphick,  March,  1848),  Mr.  Prince  was  able,  by 
this  criterion,  to  state  that  the  wounds  on  the  child  were  inflicted  during 
life.  The  mother  afterwards  confessed  the  truth  of  this.  (4th)  As  minor 
characters,  in  severe  wounds,  may  be  mentioned  the  contraction  and  re- 


*  Counsel  sometimes  press  the  question  on  the  medical  witnesses,  "  Will  you 
swear  that  it  is  arterial  blood?"  It  is  therefore  well  again  tostatethat  blood  from 
a  vein  or  from  capillary  vessels,  after  it  has  been  exposed  to  the  air,  as  when  it 
flows  slowly,  acquires  the  character  of  arterial  blood,  more  or  less  completely,  as, 
for  example,  the  color  becomes  bright  It  also  happens,  though  rarely,  that 
muscular  pressure  will  cause  blood  to  spirt  from  a  vein  Yet  in  general  the 
question  is  an  easy  one  to  answer,  as  there  is  usually  little  difficulty  in  distinguish- 
ing arterial  from  venous  blood  by  the  characters  in  the  table  here  given  : 


Arterial    Blood. 

1.  Bright  red. 

2.  Comes  in  spirts  or  jets,  which  cor- 
respond to  the  cardiac  systole. 

3.  Hardly  any  diehroism. 

4.  Coagulates  quickly  in  health. 

5.  Spectrum  of  oxyhemoglobin. 


Venous  Blood 

1.  Dark  purplish-red,  almost  black. 

2.  Trickles  or  flows  more  slowly,  or  in 
pushes  from  very  big  veins  not  much 
affected  by  cardiac  action. 

3.  Dichroism  well  marked. 
4    Coagulates  slowly 
5.   Spectrum  of  reduced  or  deoxidized 

haemoglobin. 

Other  characters,  depending  on   chemical  analysis,  are  given   in   physiological 
manuals.     They  are  not  of  practical  moment  here. 
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traction  of  arteries.     This,  however,  occurs  so  long  as  the  tissues  have 
any  life.     (See  our  remarks  on  wounds  inflicted  after  death.) 

If  the  wound  has  been  inflicted  some  day*,  it  may  exhibit  either  signs  of 
repair  or  signs  of  destruction  or  death  of  tissues.  As  regards  the  repair  of 
clean-cut  wounds,  we  must  remind  you  that  several  modes  of  repair  are 
possible,  (a)  As  first,  if  the  parts  be  very  accurately  brought  together, 
wounds,  and  particularly  small  clean  ones  of  no  great  depth,  may  grow 
together  at  once,  by  coalescing,  without  the  intervention  of  blood,  or 
lymph,  or  pus.  This  is  the  ''union  by  first  intention"  of  Hunter.  Some 
surgeons  call  it  simple  adhesion  or  coalescence.  John  Hunter  thought  that 
blood  formed  the  bond  of  union,  but  Dr.  Macartney  has  shown  that  this 
is  not  so,  and  gave  the  name  of  immediate  union.  Sir  James  Paget  men- 
tions a  case  of  amputation  of  the  breast,  in  which  there  was  such  perfect 
union  that  on  the  patient  dying  of  erysipelas  three  weeks  after,  it  was  im- 
possible to  say,  even  with  the  help  of  the  microscope,  that  there  had  beeu 
any  inflammation  or  any  exudation  of  matter,  (b)  In  the  lower  animals, 
and  sometimes,  though  rarely,  in  human  beings,  a  similar  perfect  adhesion 
takes  place  under  cover  of  a  scab  or  crust  of  dried  hair,  blood,  etc.,  which 
forms  an  air-tight  covering.  Surgeons  now  imitate  this  by  the  use  of  liut 
dipped  in  blood,  or  "styptic  colloid,"  or  some  other  kind  of  collodion,  or 
by  some  modification  of  Lister's  antiseptic  dressings.  Subcutaneous  wounds, 
as  in  tenotomy,  repair  in  a  somewhat  similar  way.  The  "nucleated 
blastema  "  which  forms  the  reparative  material,  not  being  considered  an 
inflammatory  product,  (c)  What  is  now  commonly  called  "union  by  the 
first  intention,"  or  by  adhesive  inflammation  ("primary  adhesion,"  of  Sir 
James  Paget),  consists  in  the  union  of  parts  by  means  of  plastic  lymph, 
or  the  fibrin  of  the  liquor  sanguinis — chair  coulante  of  the  French.  The 
wound  first  becomes  glazed  by  this  liquid  flesh,  then  besides  the  fibrin  in 
solution  some  leucocytes  are  found,  and  probably  the  nuclei  of  connective 
tissue.  These  become  organized  into  fibronucleated  tissue,  which  soon  be- 
comes vascular,  and  after  awhile,  even  nerve-tubules  shoot  into  it.  To 
secure  this  mode  of  union,- all  bleeding  must  have  ceased,  and  there  must 
be  no  clot  between  the  opposed  surfaces.  Hence,  in  amputations,  the  flaps 
are  sometimes  not  united  by  sutures  or  otherwise,  until  some  hours  have 
elapsed,  so  as  to  secure  complete  absence  of  haemorrhage.  It  is  generally 
admitted  by  surgeons  that  a  certain  amount  of  inflammation*  is  necessary 
to  secure  this  mode  of  union — if  this  inflammation  go  too  far,  we  get  either 
suppuration  or  some  of  the  destructive  changes  to  which  we  shall  presently 
recur,  (d)  Union  by  granulation,  which  involves  suppuration, is  the  com- 
mon method  in  wounds  exposed  to  the  air,  when  there  is  much  disturbance 
of  parts,  or  where  anything  interferes  with  repair.  Surgeons  call  this 
union  by  the  second  intention,  and  it  has  been  subdivided  into  union  by  gran- 
ulation proper,  and  the  adhesion  of  granulating  surfaces,  which  is  called 
"secondary  adhesion."  In  this  mode  of  repair  the  granulations  called 
"proud  flesh,"  when  excessive,  are  really  lymph,  covered  with  pus,  or 
leucocytes.  The  microscope  shows  them  to  be  composed  of  cells,  heaped 
up  without   much  order,  and  connected  by  but  little  intermediate  sub- 

*  Inflammation  was  formerly  held  to  be  explained,  or  at  least  comprised,  in  the  four 
words,  pain  redness,  heat,  and  swelling,  corresponding  to  the  increased  vascularity 
or  increased  quantity  of  blood  ;  the  increased  sensation,  and  other  nervous  phenom- 
ena ;  the  raised  temperature,  due  partly  to  chemical  action  ;  and  the  exudation,  caus- 
ing swelling,  and  other  changes  due  to  pressure.  This  does  not  explain  the  changes  in 
non-vascular  parts  when  inflamed.  For  modern  views  of  inflammation,  we  must 
refer  you  to  the  articles  by  Dr  Druitt.  in  his  "  Surgeon's  Vade  Meeum,"  10th  edi- 
tion, Mr.  Simon  in  Holmes's  "System  of  Surgery,"  and  the  article  in  .Russell  Rey- 
nolds's "  System  of  Medicine." 
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stance.  When  single  they  are  colorless,  when  in  clusters  they  become 
ruddy.  Bloodvessels  form  in  them,  and  gradually  they  become  organized 
into  fibres,  etc.,  and  into  a  tissue  bearing  an  external  likeness  to  that  of 
the  wounded  part,  whether  skin,  flesh,  bone,  cartilage,  etc.  In  reality, 
however,  a  cicatrix,  whether  in  the  skin  or  elsewhere,  contains  more  fibres 
than  the  tissue  it  replaces,  is  less  vascular,  and  has  a  lower  vitality.  A 
figure  of  granulations  may  be  found  in  Hughes  Bennett's  "Principles  and 
Practice  of  Medicine,"  p.  168;  this  figure  shows  three  capillary  loops  of 
new  bloodvessels  forming  in  the  vertical  section  of  a  granulating  sore; 
and  in  Miller's"  Principles  of  Surgery,"  pp.  200  and  201 ;  this  is  from  a 
drawing  of  Dr.  W.  T.  Gairdner's,  and  well  shows  the  new  capillaries,  the 
fusiform  cells,  and  the  leucocytes  or  pus-cells.  (Besides  the  works  quoted 
here  and  in  the  last  footnote,  consult  Erichsen's,  Pirrie's,  Druitt's  and 
Bryant's  "  Manual  of  Surgery,"  Sir  James  Paget's  "  Lectures  on  Surgi- 
cal Pathology,"  Billroth 's  "  Surgical  Pathology,"  and  Rindfleisch's  "  Path- 
ological Histology."  The  English  translation  of  the  latter  by  Dr.  Bax- 
ter also  contains  a  good  diagram  of  granulating  surface  in  process  of  repair, 
vol.  i,  p.  126,  X  300  diameters.)  There  has  been  much  discussion  as  to 
the  origin  of  the  pus-cells  or  matter  coveriug  wounds  in  the  granulating 
stage — whether  these  pus-cells  (which  are  more  or  less  spherical,  with 
rough  surfaces,  revealing  three  or  more  nuclei,  with  nucleoli  when  treated 
with  acetic  acid  and  some  other  reagents,  and  varying  in  size  from  y^Vo'j 
or  even  larger,  to  2  qVo  or>  an  incn  *n  diameter),  whether  they  are  only  the 
leucocytes  or  white  corpuscles  of  the  blood,  or  whether  they  are  formed 
from  the  pre-existing  elements  of  the  tissues,  or  new  formations  altogether; 
the  matter  appears  of  small  importance,  if  any,  in  a  medico-legal  aspect. 
A  surgeon  is,  however,  sometimes  asked  if  the  pus  on  a  sore  be  "  healthy  " 
or  "  laudable  "  pus  or  not.  You  know  that  pus,  to  deserve  this  name, 
should  be  moderately  thick,  yellowish,  free  from  offensive  odor  when  fresh, 
and  not  mixed  with  shreds  of  any  kind.  Under  the  microscope  the  little 
bodies  described  above  should  be  seen.  These  should  roll  freely  over  one 
another.  When  shaken  up  with  water  they  soon  subside,  forming  a  sort 
of  creamy  layer  at  the  bottom.  Unhealthy  pus  is  either  very  thin  or 
clotted  and  grumous — has  an  offensive  odor,  contains  shreds  and  patches  of 
dead  or  dying  tissue;  and  under  the  microscope  the  corpuscles  are  either 
badly  formed  and  disintegrating,  or  their  place  is  more  or  less  entirely 
taken  up  by  jagged  bodies,  and  granular  or  molecular  matter,  consisting 
of  the  debris  of  tissues,  with  fat-cells,  and  "  exudation-corpuscles "  or 
"  compound  granule-cells,"  with  vibrios  and  bacteria  or  bacterioids,  per- 
haps in  lively  movement,  or  fungus  sporules,  etc.  There  may  also  be  an 
admixture  of  blood.  To  sum  up  so  far,  wounds  undergoing  healthy  re- 
pair may  exhibit  more  or  less  adhesion  or  union,  with,  perhaps,  new-formed 
and  yet  tender  tissues,  cicatrices,  or  granulations  with  pus  or  matter  on  the 
surface.  The  earliest  period  at  which  the  authors  know  of  pus  being  formed 
(in  their  own  experience)  is  from  eighteen  to  tiveuty-four  hours. 

When  the  process  of  repair  is  replaced  by  some  of  the  destructive  conse- 
quences of  inflammation  we  see  wounds  and  other  sores  exhibit  some  of  the 
following  signs  of  partial  or  general  death,  viz. :  Sloughing  or  ulceration ; 
this  is  often  preceded  by  phlegmonous  inflammation  or  erysipelas,  with 
formation  of  diffused  or  circumscribed  abscesses  (excessive  and  unhealthy 
suppuration).  Ulceration  of  bone  and  cartilage  is  usually  termed  caries. 
Necrosis  of  bone,  etc.,  is  the  death  of  a  considerable  tract  of  bone,  with- 
out decay.  It  is  more  like  general  death  on  a  small  scale.  Gangrene 
usually  occurs  from  an  interruption  of  the  circulation,  due  to  thrombotic, 
or  more  often  perhaps  of  embolic,  plugging  of  vessels,  principally  arteries. 
Senile  gangrene  (which    may  occur   quite  independently  of  wounds)  is 
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nearly  allied  to  the  change  called  mummification,  to  which  we  have  alluded 
in  our  second  chapter.  But  traumatic  or  acute  gangrene,  following  on 
wounds  and  other  injuries,  is  usually  moist.  It  may  be  confined  to  the 
skin,  or  soft  parts  at  or  near  to  and  generally  below  the  wound,  or  may 
involve  a  whole  limb.  Sphacelus  is  another  name  for  the  worst  form  of 
this,  mortification  being  a  popular  designation.  Druitt  says,  "  when  in- 
flammation is  about  to  terminate  in  mortification  its  redness  gradually 
assumes  a  darker  tint,  and  becomes  purple  or  blue  "  (or  greenish-yellow 
and  mottled. — Authors);  "the  heat,  sensibility  and  pain  diminish,  but  the 
swelling  often  increases,  in  consequence  of  the  continued  effusion  of  bloody 
serum,  which  not  unfrequeutly  exudes  through  the  skin,  and  elevates  the 
cuticle  into  blisters  (or  vesicles).  If  the  gangrene  proceed  to  sphacelus  ( i.  e., 
goes  on  to  complete  death  of  the  part)  the  color  becomes  dirty  brown  or 
black ;  the  parts  become  soft,  flaccid,  and  cold,  and  they  crepitate  when 
pressed,  and  emit  a  cadaverous  odor  from  the  gases  that  are  evolved  by 
incipient  putrefaction.  Whilst  gangrene  is  spreading  the  dark  color  is 
diffused,  and  insensibly  lost  in  the  surrounding  skin  ;  but  when  its  progress 
is  arrested  a  healthy  circulation  is  re-established  up  to  the  very  margin  of 
the  sphacelated  portion,  and  a  bright  red  line  of  adhesive  inflammation 
(called  the  line  of  demarcation)  separates  the  living  parts  from  the  dead. 
And  the  appearance  of  this  line  is  most  important  as  a  means  of  prognosis, 
because  it  shows  that  the  mischief  has  ceased,  and  that  there  is  a  dispo- 
sition to  repair  its  ravages."  He  mentions  as  causes  of  mortification  or 
gangrene  (1)  Mechanical  and  chemical  njuries,  particularly  gunshot 
wounds,  compound  fractures,  burns,  the  injection  of  urine  into  the  cellu- 
lar tissue,  as  in  ruptures  of  the  bladder  and  urethra;  the  application  of 
irritants  to  constitutions  weakened  by  previous  disease  (as  by  blisters  to 
children  after  measles  and  scarlatina),  long-continued  pressure  (as  in  bed- 
sores, tight  bandages,  etc.).  (2)  An  insufficient  supply  of  arterial  blood,  as 
from  injury  or  ligature  of  a  main  artery,  disease  of  the  coats  of  the  artery 
and  its  blocking  by  fibrin  or  calcareous  matter,  as  in  senile  gangrene; 
sloughing  of  the  nose  after  large  losses  of  blood,  pressure  on  bloodvessels 
from  the  effusion  of  serum,  etc.  (3)  Impediments  to  the  return  of  venous 
blood,  no  matter  what  the  cause.  (4)  Injury  or  division  of  nerves.  Thus 
the  cornea  has  been  known  to  slough  after  division  of  the  fifth  nerve,  a 
horse's  foot  after  the  operation  of  nerving,  etc. 

There  is  a  peculiar  white  gangrene  of  the  skin,  whose  true  cause  is  as 
yet  not  known.  For  the  varieties  and  treatment  of  gangrene  we  must 
refer  you  to  surgical  works.  To  repeat — If  the  wounds  have  been  inflicted 
some  days  and  healthy  repair  has  been  checked  by  any  means,  or  from  any 
cause,  we  shall  get  either  profuse  suppuration  and  abscess,  or  some  other 
unhealthy  form  of  local  inflammation,  with  sloughing  or  ulceration,  or  even 
mortification  or  gangrene,  that  is,  death  of  the  part;  and  this  again  may 
be  checked,  and  we  may  get  a  line  of  demarcation. 

On  Traumatic  Fever  and  Delirium,  Hectic,  Erysipelas,  and  Pycemia. 

These  being  all  general  affections  deserve  a  special  notice.  Our  limits 
do  not  permit  us  to  do  more  than  briefly  notice  and  define  them. 

In  addition  to  the  first  or  primary  effect  of  shock,  which  may  at  once 
produce  death  by  syncope,  or  something  like  it  (probably  inhibition  of  the 
heart's  action,  on  which  life  depends),  or  a  slower  death,  like  asthenia,  or 
col/apse,  or  both  united  ;  almost  every  wound  is  followed  by  more  or  less 
traumatic  fever  or  surgical  fever.  The  best  account  we  know  of  these  is 
to  be  found  in  Billroth's  "  Surgical  Pathology"  (first  published  in  the 
"  Archiv  fiir  Klinische  Chirurgie,"  vol.  ii).     He  says  slight  wounds  may 
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not  be  followed  by  any  febrile  movement.  But  in  the  great  majority  of 
cases  a  rise  of  temperature  is  to  be  noted  on  the  days  succeeding  any  con- 
siderable injury,  and  this  condition  (with  the  quickened  pulse  and  other 
symptoms  of  fever,  of  which  great  thirst  is  often  one)  is  called  wound 
fever  or  traumatic  fever.  The  primary  form  of  this  is  usually  like  an 
ephemeral  fev er  or  febricula.  It  is  rather  sharp  at  first,  but  seldom  exceeds 
104°  F.  (40°  C),  and  is  sometimes  no  more  than  102.2°  F.  (39°  C).  The 
defervescence  may  take  place  on  the  first,  more  often  on  the  second,  still 
more  often  on  the  third  or  fourth,  seldom  so  late  as  the  fifth,  sixth,  or 
seventh  day  of  the  fever.  So  that  in  slight  and  favorable  cases  primary 
traumatic  fever  is  over  in  a  week.  But  the  constitution,  the  existence  of 
other  fevers,  etc.,  may  make  it  more  acute.  Profuse  haemorrhage  may 
lessen  or  retard  the  fever.  Complications  may  be  indicated  by  an  inir 
moderate  rise  of  temperature.  But  in  a  great  many  cases,  particularly 
after  severe  injuries,  in  hospitals  and  camps,  when  there  are  more  wounds 
than  one,  and  in  unfavorable  circumstances,  when  the  secretions  are  pent 
up,  when  urine  or.fseces  are  retained,  when  abscesses  are  forming,  etc., 
there  is  a  secondary  traumatic  fever  (Nachfieber  of  Billroth),  which  is  what 
most  surgeons  call  surgical  fever.  This  sets  in  about  the  fourth  day. 
Slight  cases  may  last  only  a  few  days,  or  about  a  week  ;,  the  severer  forms 
generally  begin  with  a  rigor,  and  may  go  on  for  an  indefinite  time.  (See 
Wunderlich's  "Medical  Thermometry,"  p.  357-9,  with  references  in  a 
footnote,  of  which  we  may  select  a  paper  on  traumatic  fever  by  Dr..  Mac- 
donald,  in  the  "Dublin  Quarterly  Journal,"  August,  1869,  p.  31,. and  the 
article  in  Holmes's  "System  of  Surgery,"  vol.  i,pp.  2  and  287.)  Erichsen 
and  other  writers  describe  three  forms  of  traumatic  fever  :  (1)  Sthenic  or  in- 
flammatory. (2)  Asthenic  or  typhoid  (not  to  be  confounded  with  enteric  or 
medical  "  typhoid "  fever,  the  "  abdominal  typhus "  of  the  Germans,, 
which  may,  however,  attack  wounded  men),  and  (3)  The  irritative  or 
nervous  type.  Billroth's  "secondary"  fever  they  call  consecutive.  They 
may  all  be  attended  with  delirium.  This  delirium  traumaticum  is  not  un- 
like delirium  tremens.  It  may,  however,  occur  in  children  who  have  never 
taken  alcohol,  as  the  authors  have  witnessed.  The  delirium  is  busy,, 
somewhat  fiercer  or  more  furious  than  alcoholic  delirium,  usually  is,,  and 
less  easily  controlled  ;  the  ocular  spectra  are  perhaps  less  of  the  black- 
beetle  type,  being  usually  larger  and  more  varied,  in  form.  The  skin  is 
less  moist  than  in  the  alcoholic  form.  It  is  also  more  favorably  affected 
by  stimulants  and  narcotics.  As  it  usually  comes  on  about  the  third  or 
fourth  day  of  the  injury,  it  used  to  be  a  practice  in  the  London  and  some 
other  hospitals  to  anticipate  it  in  the  case  of  men  accustomed  to  drink, 
and  of  an  excitable  temperament,  by  giving  them  a  full  dose  of  opium  in 
porter  or  stout,  or  more  rarely  in  spirits,  or  some  other  accustomed  bever- 
age. This  prophylactic  treatment  appeared  to  be  very  successful.  Erich- 
sen  and  some  others  (pages  96-7)  describe  another  form  more  like  delirium 
tremens,  which  he  calls  "  irritative  or  nervous  ;."  here  the  skin  is  cooler- 
and  moister,  the  face  pale  and  haggard,  the  delirium  more  of  a  muttering 
and  suspicious  character.  Ocular  spectra  often  harassing  and  terrible. 
The  patient,  however,  often  answers  rationally  w7hen  spoken  to.  This  form 
is  often  found  in  fatal  cases.  Erichsen  says  he  has  known  life  lost  in  less 
than  twelve  hours  when  this  accompanied  simple  fracture.  In  our  experi- 
ence there  has  usually  been  some  severe  (perhaps  unsuspected)  internal  in- 
jury to  the  brain,  cord,  or  viscera,  in  the  cases  we  have  seen  of  this  rapidly 
fatal  form.  Do  not  forget  tlmt  a  wounded  man  may  have  been  drugged. 
Indian  hemp,  tobacco,  belladonna,  opium,  lobelia,  etc.,  may  all  give  rise  to 
delirium.  The  delirium  of  chronic  lead-poisoning  is  also  like  delirium 
tremens.    (Consult  also  Druitt's  "  Surgery,"  Holmes's  "  System  of  Surgery," 
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Copland's  "Dictionary  of  Medicine,"  art.  Delirium,  and  Graves's  "  Clinical 
Medicine,"  p.  452.) 

Hectic  fever  means  habitual  fever.  The  paroxysms  usually  occur  at  night, 
or  in  the  early  morning.  It  is  a  late  result  of  wounds  or  other  injuries, 
and  usually  occurs  when  there  are  large  abscesses  or  large  and  profusely 
suppurating  wounds,  such  as  compound  fractures,  gunshot  wounds,  amputa- 
tions, or  resections.  It  is  often  associated  with  the  tuberculous  or  phthisi- 
cal diathesis,  and  is  thus  met  with  in  scrofulous  and  scorbutic  patients,  and 
those  who  are  consequently  often  the  subject  of  joint  diseases,  or  caries  of 
the  spine,  etc. 

Erysipelas,  sometimes  called  phlegmonous  inflammation,  "St.  Anthony's 
fire,"  or  "  the  rose,"  is  an  unhealthy  form  of  inflammation,  which  generally 
commences  with  a  rigor  or  rigors,  attacks  first  the  skin,  usually  iu  the 
neighborhood  of  a  wound  or  sore  of  some  kind  ;  spreads  into  the  connec- 
tive tissue  beneath  the  skin;  and  may  finally  involve  the  connective  tissue 
and  fascia?  of  muscles  and  other  deeper  structures,  and  invade  the  perito- 
neal or  pleural  cavities;  or  in  the  head,  the  membranes  of  the  brain,  and 
the  sheaths  of  nerves.  It  hangs  about  old  hospital  wards,  old  workhouses, 
and  ancient  ships,  and  is  the  scourge  of  camps  and  fleets  in  time  of  war. 
It  infests  lying-in  hospitals  chiefly  iu  the  form  of  puerperal  peritonitis, 
with  which  it  seems  interchangeable.  Old  sponges,  dirty  dressings,  dirty 
towels  and  bedding,  and  the  unwashed  hands  or  dirty  nails  of  surgeons 
and  dressers,  of  mid  wives  and  nurses,  appear  to  be  active  in  spreading  it. 
Under  certain  circumstances  it  appears  to  change  into,  or  be  exchanged 
for,  hospital  gangrene.  On  the  other  hand,  some  new  hospitals  where  every 
precaution  is  taken,  appear  infested  with  it.  In  a  few  cases  the  proximity 
of  drains,  sewers,  or  of  a  dead-house,  have  been  shown  to  be  associated,  if 
not  chief  factors.  Some  old  hospitals  again,  such  as  the  Gloucester  Infir- 
mary, where  the  boards  are  dry-rubbed,  instead  of  being  scrubbed,  are  re- 
markably free  from  it.*  It  is  sometimes,  though  less  frequently,  met  with 
in  private  practice  when  all  the  surroundings  are  favorable.  One  form  of 
this  disease  wanders  all  over  the  body,  and  is  then  called  erratic,.  If  ery- 
sipelas be  slight,  and  almost  confined  to  the  skin,  it  is  called  simple  or 
cutaneous.  The  severer  and  deeper  forms  are  known  as  cellulo-cutaneous 
■or  phlegmonous.  Overcrowding,  unhealthy  situations,  a  large  number  of 
extensive  and  open  suppurating  wounds,  dirty  dressings,  and  foul  sponges, 
want  of  cleanliness  in  other  ways,  the  presence  of  septic  poisons,  aud  as 
some  say,  of  bacteria,  micrococci,  aud  other  germs  in  the  air,  the  preva- 
lence of  certain  winds  (as  those  from  the  northeast), and  other  circumstances, 
have  been  alleged  as  the  true  or  proximate  causes  of  this  disease.  It  is  well 
known  to  be  both  a  dangerous  and  uncertain  disease  as  regards  its  ter- 
mination. 

Pyaemia  again,  which  derives  its  name  from  the  supposed  presence  of 
pus  in  the  blood  (nvov,  pus,  al/m,  blood),  also  spelled  pyohamiia,  is  a 
diseased  state  of  the  blood,  doubtless  caused  by  the  presence  of  septic  or 
unhealthy  materials  in  the  blood,  which  cause  the  coagulation  of  fibrin, 
and  effusion  of  this  and  of  blood,  as  well  as  stasis  aud  arrest  of  the  red 
blood-disks,  in  various  organs  and  cavities  (such  as  the  lungs,  liver,  heart, 
etc.),  and  in  the  interior  of  joints.  Thus  secondary  or  metastatic  abscesses 
are  formed  in  various  parts.  Usually  the  immediate  wound  (which 
generally  involves  the  cancellous  tissue  of  some  bone  more  or  less  im- 
mediately) suppurates  less  freely,  or  even  becomes  almost  dry,  and  the 

*  This  statement  refers  to  some  six  or  seven  years  ago.  The  authors  have  no 
recent  statistics  on  this  point. 
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patient  has  severe  rigors  at  odd  times,  perhaps  several  in  an  hour.  His 
temperature  rises,  his  skin  becomes  yellowish;  he  has  a  peculiar  sweet 
earthy  smell  (beetroots,  parsnips,  etc.,  have  been  considered  like  it). 
There  is  high  fever,  with  complications  of  meningititis,  pericarditis,  pleu- 
risy, pneumonia,  peritonitis,  and  joint  affections,  etc.  It  may  be,  and  often 
is,  confounded  with  acute  rheumatism,  typhoid  and  typhus  fevers,  and 
other  maladies.  An  attempt  has  been  made  by  some  surgeons  to  separate 
it  from  septicemia,  but  the  distinction  is  not  generally  recognized.  It  is 
most  common  after  wounds  or  other  injuries  of  bones,  veins,  and  joints. 

Mr.  Erichsen  justly  says  that  boils,  carbuncles,  diffused  abscesses,  erysip- 
elas, and  erysipelatous  inflammation  of  the  veins  or  lymphatics  (phlebitis 
and  lymphangeitis)  often  precede  its  occurrence.  The  same  conditions 
which  generate  erysipelas  appear  to  produce  pyaemia.  Like  other  dis- 
eases whose  pathology  is  imperfectly  known,  it  can  scarcely  be  said 
that  there  is  any  settled  or  generally  recognized  treatment.  The  best 
results  seem,  however,  to  have  followed  the  removal  of  the  patient  to  pure 
air,  or  the  enforcement  of  hygienic  measures  without  moving  him  ;  a  due 
attention  to  the  digestive  organs  or  primce  vice ;  an  antiseptic  treatment  of 
wounds,  and  the  early  opening  of  abscesses,  with  the  same  antiseptic  treat- 
ment; a  liberal,  easily  digested  diet,  good  wine  or  brandy  given  freely, 
and  the  use  of  quinine  in  large  doses. 

We  have  thus  dwelt  at  some  length  on  some  of  the  results  of  wouuds, 
under  the  heading  of  incised  wounds,  because  these  symptoms  are  common 
to  all  kinds  of  wounds  or  injuries;  although  many  of  them,  pyaemia, 
erysipelas,  delirium,  etc.,  appear  to  originate  occasionally  ivithout  wounds 
or  any  obvious  lesion  ;  and  those  just  named  are,  as  a  matter  of  fact,  more 
common  after  lacerated  and  contused  and  punctured,  than  after  clean  or 
incised  wounds.  This  order  has,  however,  been  adopted  in  order, as  far  as 
possible,  to  save  useless  repetitious. 

II.  Contused  wounds,  sometimes  called  ecchymosed  or  bruised  wounds,., 
have  already  been  partially  described  at  page  935.  It  is  important  to 
remember  that  some  days  sometimes  elapse  "  before  the  bruise  comes  out" 
in  the  language  of  the  populace;  in  other  words,  before  the  discoloration 
due  to  effusion  of  blood  or  of  blood  coloring  is  manifest.  Mr.  Syme  pub- 
lished a  case  in  the  "Edinburgh  Medical  and  Surgical  Journal"  for 
October,  1836,  in  which  several  days  elapsed.  It  was  a  compound  fracture 
of  the  tibia.  For  this  reason,  the  ecchymosis  may  never  be  seen  at  all 
during  life,  and  may  first  become  evident  after  death.  To  this  we  shall 
return  presently. 

Flogging,  and  bloivs  with  a  cane  or  stick  are  special  causes  of  ecchymosis, 
though  both  may  produce  lacerations.  Certain  conditions  of  the  blood,  as 
in  purpura,  scurvy  (purpura  nautica  and  purpura  hemorrhagica),  and 
some  forms  of  anaemia  may  produce  similar  appearances  in  the  living  body, 
without  any  blow  at  all  being  struck.  Very  small  purple  or  blackish  spots 
(which  are  generally  extravasations  of  blood,  rarely  exudation  of  blood 
coloring  only  in  a  peculiar  lakelike  form),  are  called  petechial,  as  in 
typhus  fever  (also  called  spotted  or  petechial  typhus,  or  jail  fever).  Larger 
ones.,  and  by  some  authors  the  smaller  also,  are  called  suggillations  (sugil- 
latio,  a  black  mark).  Those  resembling  the  marks  of  a  whip  are  called 
vibices  (pi.  of  vibex,  the  mark  of  a  stroke?  from  'fpuw,  the  same  as  \uZuir 
to  utter  a  shrill  cry  or  wail,  as  in  flogging).  The  English  word  weal, 
wheal,  or  wail,  probably  has  a  similar  etymology,  but  differs  from  the 
other  in  signifying  a  raised  patch,  due  to  a  blow  with  a  whip,  or  stick, 
etc.,  as  in  the  marks  of  flogging.   You  may  be  asked  if  ecchymosis  is  neces- 
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sarily  the  result  of  contused  wounds.  Your  answer  must  be  that  it  is  usually, 
but  not  invariably  so.  The  authors  have  known  the  kidney,  liver,  and 
spleen  severally  ruptured  by  contusions,  which  left  no  external  mark.  Por- 
tal and  Casper,  and  others,  record  similar  cases.  (See  Injuries  to  Viscera.) 
This  is  the  place  to  make  some  remarks  on 

Corporal  Punishment,  especially  Flogging. 

Although  flogging  with  the  cat  6 '-nine-tails,  and  whipping  in  any  form 
is  now  happily  banished  from  both  army  and  navy,  except  in  some  special 
cases,  this  mode  of  punishment  is  still  retained  for  garotting  and  some 
other  crimes  of  violence.  Magistrates  are  also  empowered,  in  the  case  of 
young  offenders  of  the  male  sex,  to  order  a  certain  number  of  blows  with 
a  birch  rod,  not  exceeding  twelve,  or  at  the  most  tweuty,  at  any  one  time. 
Females,  no  matter  what  their  age,  are  now  very  properly  exempted  from 
this  punishment  in  all  prisons,  workhouses,  reformatories,  and  other  govern- 
ment or  parochial  institutions.  The  use  of  the  birch,  in  some  form  or 
another,  yet  lingers  in  many  public  and  private  boys'  schools,  and  in  some 
private  schools  lor  girls.  Those  who  are  curious  in  such  matters,  may  see 
accounts  of  the  use  of  flagellation  in  various  ways  by  Greek  and  Roman 
masters  and  mistresses  to  their  slaves  in  Potter's  "  Grecian  Autiquities  " 
(Dunbar's  ed.,  vol.  i,  pp.  (56,  153,  etc.,  Edinburgh,  1818*),  and  in  the 
notes  to  Juvenal,  Plautus,  and  other  Delphiu  classics.  The  indecencies 
and  absurdities  of  the  flagellants  in  the  thirteenth  century  will  be  found 
described  in  Hecker's  "Epidemics  of  the  Middle  Ages,"  and  in  Milligan's 
"  Curiosities  of  Medical  Experience."  Even  so  late  as  the  end  of  last 
century  and  the  beginning  of  the  present  one,  flogging  was  one  of  the 
commonest  punishments  for  almost  every  description  of  crime  and  offence.f 
In  Russia  the  knout  is  said  to  be  still  one  of  the  commonest  of  punishments. 

*  The  several  ways  of  torturing  slaves, says  Archbishop  Potter,  arc  briefly  com- 
prised in  the  following  verses  of  Aristophanes  (''Frogs,"  Act  II,  Scene  vi)  : 

HAN9.      Bacravi^e  yap  tov  iraifia  tovtov)  /,a/?wv, 
AIAK.      Kat  nug  jiaaaviGu  ; 
SANG.      Tlai-ra  TpoTTOv,  kv  K?ii[iaKi 

di/aac,  Kps/idaag,  varpcx^i  paonyen',  Sipuv^ 
orpefi/iuv,  eti  ()'  kg  rag  pivag  bijog  hyxeuv, 
TT/JvOovg  E-irtHeig^1  naVTO?  Tu'/.Aa,  tt?S/v  irpa.au> 
pij  tv~te  tovtov^  pijde  yij-t'aj  veu. 

1  Persons  refusing  to  plead  to  indictments  were  formerly  punished  in  a  similar 
manner  in  England. 

f  The  regulations  of  the  Poor  Law  Board  expressly  forbid  corporal  punishment 
(flogging,  caning,  etc.)  to  be  inflicted  on  any  female  child.  Forgetfulness  of  this 
rub-  by  the  matron  of  the  Barnsley  Union  in  July  last  (1876),  led  to  an  official 
inquiry,  and  some  censure,  although  it  did  not  appear  that  the  girls  (one  of  whom 
was  seventeen,  the  other  eighteen  years  of  age)  were  materially  injured.  And 
although  a  master  or  mistress  is  entitled  to  "  moderately  correct"  a  servant  or  ap- 
prentice, by  ancient  statutes,  yet  more  recent  enactments  have  rendered  them  liable 
to  be  indicted  for  assault.  A  parent  is  at  liberty  to  correct  a  child,  provided  the 
punishment  bo  deserved,  and  is  not  immoderate,  or  disproportioned  to  the  child's 
age  or  strength.  How  far  a  schoolmaster  or  schoolmistress  stands  in  loco  -parenti*, 
in  the  absence  of  any  express  or  written  agreement,  seems  to  be  very  unsettled. 
Some  schoolmasters,  etc.,  gnt  into  trouble  (usually  from  excessive  punishments), 
whilst  others  are  acquitted  by  magistrates.  The  flogging  of  girls  (not  being  their 
own  children)  by  male  teachers,  guardians,  or  masters,  is  liable  to  be  dealt  with, 
not  as  a  common,  but  as  an  in.iiece.nt  assault.  Looking  at  the  abuses  which  might 
follow  an  opposite  rule,  we  are  not  disposed  to  object  to  such  magisterial  decisions 
of  the  law. 
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It  is  thus  described  by  Germain  de  Lagny.*  "A  robust  man,  full  of  life 
and  health  is  condemned  to  receive  fifty  or  a  hundred  blows  of  the  knout. 

His  hands  are  bound  together,  with  the  palms  laid  flat  against 

one  another.  He  is  laid  flat  upon  his  belly,  on  a  frame  inclined  diagon- 
ally, and  at  the  extremity  of  which  are  fixed  iron  rings;  his  hands  are 
fastened   to  one  end  of  the  frame,  and  his  feet  to  the  other  ;  he  is  then 

stretched  in  such  a  manner  that  he  cannot  make  a  single  movement 

At  the  distance  of  twenty-five  paces  stands  the  executioner. With 

both  hands  he  grasps  the  instrument  of  punishment — a  knout.  This  con- 
sists of  a  thong  of  thick  leather,  cut  in  a  triangular  form,  from  four  to 
five  yards  long,  and  an  inch  wide,  tapering  off  at  one  end,  and  broad  at 
the  other;  the  small  end  is  fastened  to  a  little  wooden  handle  about  two 
feet  long.  The  signal  is  given,  the  executioner  advances  a  few  steps,  with 
his  body  bent,  holding  the  knout  in  both  hands,  while  the  long  thong  drags 
along  the  ground  between  his  legs.  On  coming  to  about  three  or  four 
paces  from  the  prisoner,  he  raises,  by  a  vigorous  movement,  the  knout 
towards  the  top  of  his  head,  and  then  instantly  draws  it  down  with 
rapidity  towards  his  knees.  The  thong  flies  and  whistles  through  the  air, 
and  descending  on  the  body  of  the  victim,  twines  round  it  like  a  hoop  of 
iron.  In  spite  of  his  state  of  tension,  the  poor  wretch  bounds  as  if  he 
were  submitted  to  the  powerful  grasp  of  galvanism.  The  executioner 
retraces  his  steps,  and  repeats  the  same  operation  as  many  times  as  there 
are  blows  to  be  inflicted.  When  the  thong  envelopes  the  body  with  its 
edges,  the  flesh  and  muscles  are  literally  cut  into  stripes,  as  if  with  a  razor, 
but  when  it  falls  flat,  then  the  bones  crack,  the  flesh  in  that  state  is  not  cut, 
but  crushed  and  ground,  and  the  blood  spirts  out  in  all  directions.  The 
knout  is  fatal  in  many  cases."  The  same  author  states  that  as  many  as 
6000  blows  with  a  rod  are  sometimes  inflicted  on  soldiers.  He  described 
a  case  (p.  184)  in  which  a  Swedish  prisoner,  who  had  shot  at  and  killed  a 
Russian  prince,  was  condemned  to  "  run  thegauntlet"  of  this  punishment. 
6000  soldiers  were  each  to  strike  him  one  blow.  He  had  received  2619 
strokes  when  they  feared  he  would  die,  and  suspended  the  punishment.  It 
was  seven  months  before  he  was  well  enough  to  undergo  a  second  punish- 
ment. As  it  was  determined  he  should,  if  possible,  undergo  the  whole 
6000,  the  punishment  was  then  recommenced,  but  he  died  at  the  commence- 
ment of  this  second  torture.  A  whip  with  seven  tails,  and  a  cane  or  rattan, 
are  said  to  be  common  modes  of  punishment  in  Russia.  The  "  Popular 
Encyclopaedia"  states  that  the  knout  is  formed  of  thongs  of  skin  artificially 
hardened  and  pointed  with  iron.  A  hundred  strokes  were  formerly  con- : 
sidered  fatal.  The  thongs  are  grooved  before  being  hardened,  which 
causes  it  to  cut  the  skin.  It  is  said  an  expert  executioner  can  kill  with 
the  third  blow. 

In  our  own  army  and  navy  it  was  formerly  not  so  very  uncommon  for 
prisoners  to  die  under  the  lash.  It  was  probably  for  this  reason  that  the 
Jewish  law  limited  the  number  of  strokes  to  forty,  which  the  Jews,  to 
insure  being  within  the  number,  made  thirty-nine.  Deuteron.  25 : 3, 
"Forty  stripes  he  may  give  him,  and  not  exceed."  "Of  the  Jews  five 
times  received  I  forty  stripes  save  one.  Thrice  was  I  beaten  with  rods, 
etc.,"  says  St.  Paul,  2  Corinth.  11  :  24-25.  The  cause  of  death  in  these 
cases  was  not  always  the  same.  Sometimes  it  was  due  to  shock  or  fright, 
inducing  fatal  syncope;  sometimes  to  exhaustion,  inducing  fatal  conse- 
quences by  oedema  of  the  lungs,  or  effusion  into  serous  cavities,  such  as  the 
pericardium,  pleurae  or  ventricles  of  the  brain  ;  in  fact,  much  the  same 

*  "  The  Knout  and  the  Russians,"  etc.  (translated  by  John  Bridgeman.  David 
Bogue,  1854),  p.  179. 
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modes  of  death  as  in  burns.  The  amount  of  tissue  killed,  and  the  extent 
of  skin  not  only  injured  but  put  out  of  work,  must,  as  in  burns,  be  taken 
into  consideration. 

The  flogging  block  used  at  Newgate  is  said  to  "  resemble  a  box  with  a 
high  back.  The  lid  and  one  side  are  opened,  and  the  man  steps  in, 
placing  his  heels  in  notches  cut  out  of  a  plank  parallel  to  the  bottom,  and 
a  lew  inches  above  it;  his  toes  go  under  the  plank,  and  when  the  lid  and 
side  are  shut  his  legs  are  firmly  fixed.  He  then  places  his  hands  in  holes, 
like  those  in  the  stocks,  made  in  the  back  of  the  machine.  Consequently 
all  movement  becomes  impossible.  No  intimation  is  given  as  to  when  the 
punishment  is  to  take  place,  and  a  man  is  therefore  kept  in  a  state  of 
ignorance  as  to  both  day  and  hour  till  some  fifteen  minutes  bei'ore  the 
time.  The  punishment  is  very  severe,  though  the  number  of  lashes  seldom 
exceeds  thirty,  for  the  'cat'  has  a  larger  handle,  and  is  made  of  thicker 
cord  than  the  'cat'  used  in  the  army.  Besides,  the  executioners  are 
strong  men,  and  not  drummer  boys."  Mr.  Gibson,  the  experienced  sur- 
geon of  Newgate,  has  kindly  informed  us  that  no  untoward  accident  has 
occurred  from  flogging  at  Newgate.  He  is  careful  to  examine  the  pulse 
before,  and  from  time  to  time  during  the  punishment.  On  the  other  hand, 
he  has  never  known  excitement  of  the  genital  organs  produced,  probably 
because  the  punishment  falls  chiefly  on  the  shoulders  and  upper  part  of 
the  back. 

There  is  usually  little  difficulty  in  recognizing  the  marks  of  a  severe 
flagellation,  no  matter  what  the  instrument.  There  are  cicatrices,  and 
these  often  undergo  a  cheloidal  thickening  and  contraction.  A  few  years 
ago  photographs  of  marks  produced  by  the  flogging  of  a  runaway  slave 
were  sold  and  exhibited  in  most  of  the  print-shops. 

Governor  Wall  was  tried  before  the  Lord  Chief  Baron,  some  years  ago, 
for  causing  the  death  of  a  man  by  excessive  punishment,  by  flagellation. 
The  defence  was,  that  the  deceased  had  destroyed  himself,  by  the  im- 
moderate use  of  spirits,  while  under  treatment  in  the  hospital.  The  judge 
laid  it  down  that  no  man  was  entitled  to  place  another  in  so  perilous  a 
predicament  as  to  make  the  preservation  of  his  life  depend  merely  on  his 
own  prudence.  He  further  remarked  that  the  long  continuance  and 
severity  of  pain  (in  flagellation)  may  be  productive  of  as  fatal  conse- 
quences as  if  instruments  or  weapons  of  a  destructive  kind  were  used. 
Some  years  ago  (Lewes  Autumn  Assizes,  1860)  a  schoolmaster  named 
Hopley  was  tried  for  causing  the  death  of  a  youth  of  sixteen  (a  delicate 
and  somewhat  weakminded  lad)  by  beating  him  most  severely  for  nearly 
two  hours  with  a  rope  and  a  stick.  The  skin  was  little  injured,  but  the 
muscles  exhibited  great  bruising  and  laceration,  and  there  were  extensive 
ecchymoses.  There  were  marks  of  blood  on  the  prisoner's  clothing,  which 
he  tried  to  conceal.  In  general,  .unless  the  number  of  blows  be  too  exces- 
sive, some  idea  of  the  instrument  used  may  be  formed  by  the  bruises  or 
marks.  But  a  broad  flat  sort  of  paddle,  used  by  the  planters  in  the 
Southern  States,  was  said  to  leave  hardly  any  marks. 

III.  Lacerated  wounds,  as  we  have  just  seen,  may  be  caused  by  flogging, 
particularly  with  thongs  or  whips,  as  well  as  by  the  other  means  mentioned 
at  page  935.  They  are  often  associated  with  considerable  haemorrhage. 
They  are  said  to  be  specially  prone  to  erysipelas,  and  to  other  unhealthy 
forms  of  inflammation.  They  are  nearly  sure  to  suppurate  profusely.  Tet- 
anus and  pycemia  are  also  more  likely  to  follow  lacerated  wounds  than  to 
attack  clean  incisions.  It  need  scarcely  be  said  that  the  cicatrix  of  a  lacer- 
ated wound  will  be  less  regular  and  less  linear  than  that  of  an  incised 
one. 
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IV.  Punctured  wounds,  when  they  heal,  ofte*b  do  so  superficially,  that 
is,  the  external  lips  or  margins  of  the  wound  come  more  or  less  closely 
together,  and  in  the  meantime  the  deeper  parts  remain  still  unhealed.  The 
external  air  may  still  have  some  access,  or  some  may  be  pent  in,  or  gases 
from  the  intestines,  or  air  from  the  lungs,  or  gases  from  decomposing  blood 
or  tissues,  or  from  decomposition  of  the  pus,  or  other  matters,  may  give 
rise  to  septicsemia  or  pyaemia,  or  to  the  formation  of  large  abscesses,  or,  at 
the  very  least,  retard  healthy  healing. 

Penetrating  wounds,  of  whatever  kind,  are  very  apt  to  cause  what  is 
known  as  surgical  emphysema.*  A  good  figure  of  this  will  be  found  in 
Miller's  "Practice  of  Surgery"  (ed.  1855),  p.  312  (from  Larrey).  It  is 
the  occurrence,  during  life,  of  what  butchers  do  to  veal  in  order  to  make 
it  look  plump;  they  blow  air  into  the  cellular  (areolar  or)  subcutaneous 
connective  tissue.  When  a  fractured  rib  penetrates  the  costal  and  pul- 
monary pleura?,  or  a  bullet  or  stab  does  the  same  ;  when  the  trachea  or 
larynx  is  wounded,  or  its  cartilaginous  rings  separated,  as  sometimes  hap- 
pens in  violent  coughing  or  straining  (as  in  childbirth) ;  when  a  sinus 
(like  the  frontal)  communicating  with  the  nose  is  wounded  in  any  way; 
or  when  a  stab  opens  at  once  the  abdominal  wall,  and  either  a  portion  of 
intestine  or  the  stomach  itself;  in  all  these,  and  perhaps  a  few  other  con- 
ditions, either  atmospheric  air,  or  gases  of  some  kind,  get  into  the  sub- 
cutaneous connective  tissue,  and  cause  it  to  become  crepitant  or  crackling 
on  pressure,  and  to  feel  doughy,  and  to  look  puffy  and  bloated.  When 
this  emphysema  is  general,  i.  e.,  all  over  the  body, and  the  original  commu- 
nication remains  patent,  it  may  be  dangerous,  and  causes  distressing 
dyspnoea.  An  analogous  condition  is  presented  by  pneumothorax,  only 
here  the  air  or  gas  is  imprisoued,  and  there  is  not  any  communication  with 
the  surface.  This  is,  as  before  stated,  a  not  uncommon  complication  of 
gunshot  wounds.  Before,  however,  entering  into  any  more  details  as  to 
wounds  caused  by  firearms,  which  may  be  lacerated,  contused,  punctured, 
and  sometimes  like  incised  wounds  (as  in  the  amputation  of  limbs  by  large 
shot),  we  shall  discuss 

The  Characters  of  Wounds  inflicted  after  Death. 

We  have  already  (in  speaking  of  burns,  p.  885)  drawn  your  attention 
to  the  distinction  between  general  death  of  the  whole  body,  somatic  death, 
and  death  of  individual  tissues,  such  as  the  skin,  muscles,  etc.,  or  the  death 
of  parts.  It  is  important  to  remember  that  distinction  now,  for  within  a 
few  hours  of  death,  from  most  accidents  and  from  most  acute  diseases, pro- 
vided the  corpse  be  fairly  young,  and  the  disease  be  not  accompanied  with 
putrescence,  we  shall  get  many  of  the  phenomena  of  life,  if  wounds  be 
inflicted.  As  in  the  case  of  burns,  the  authors  have  themselves  made  ex- 
periments on  this  subject,  with  results  similar  to  those  about  to  be  detailed. 
To  begin  with — 

1.  Incised  wounds,  inflicted  soon  after  death,  do  not  materially  differ 
from  those  made  in  life,  though,  as  a  general  rule,  there  is  less  haemorrhage. 
The  skin  and  muscles  gape  open  (as  may  be  seen  in  butcher's  meat,  par- 
ticularly, veal,  in  which  butchers  often  cut  patterns  in  the  tissues  (stars, 
etc.)).     Orfila  appears  to  have  been  the  first,  or  one  of  the  first,  to  make 

*  This  must  not  be  confounded  with  emphysema  pitbtionum,  the  result  of  hoop- 
ing and  other  coughs,  or  of  violent  straining  efforts,  etc.  In  that  disease  (which 
is  generally  intended  when  physicians  speak  of  emphysema),  the  air-vesicles  break 
down,  cu  that  instead  of  from  75  to  120  to  the  square  inch  of  lung,  the  same  space 
only  contains  a  few  air-vesicles  (alveoli,  or  air-cells). 


958  WOUNDS    INFLICTED    AFTER    DEATH. 

experiments  of  this  kind.*  ("  Lecons,"  2d  ed.,  vol.  ii,  p.  540.)  His  con- 
clusions were  that  wounds  inflicted  by  a  cutting  instrument  immediately 
after  death,  could  not  be  certainly  distinguished  from  those  inflicted  during 
life.  Dr.  Taylor  and  Mr.  Aston  Key  made  experiments  on  amputated 
limbs,  which  the  authors  and  others  have  repeated  with  similar  results. 
The  original  experiments  will  be  found  in  his  work,  vol.  i,  p.  460,  etc.  One 
or  two  will  suffice  to  illustrate  our  meaning.  Two  minutes  after  a  leg  was 
amputated  a  deep  incised  wound  was  made  in  the  calf;  there  was  consid- 
erable retraction  of  skin,  and  the  adipose  tissue  protruded  ;  there  was  not 
much  bleeding.  After  twenty-four  hours  a  fresh  examination  showed  the 
edges  red,  bloody,  and  everted.  There  had,  however,  been  little  bleeding. 
There  were  no  coagula  adhering  to  the  muscles,  and  only  one  or  two  soft 
clots  at  the  bottom  of  the  wound.  When  an  incision  was  made  ten  minutes 
after  amputation  it  was  scarcely  possible  to  confound  the  wound  with  one 
made  in  life,  for  there  was  little  gaping,  the  edges  were  pale,  and  there 
was  scarcely  any  haemorrhage.  But  after  twenty-four  hours  there  were 
some  clots  at  the  bottom  of  the  wound.  Wh*n  two  or  three  hours  had 
elapsed  from  the  amputation  there  were  never  any  clots,  though  a  little 
liquid  blood  was  effused.  The  authors  found  that  in  one  or  two  cases  re- 
traction of  the  skin  took  place  as  long  as  ten  or  twelve  hours  after  the 
amputation.  Those  who  are  familiar  with  post-mortem  examinations  will 
not  confound  the  rebound  of  skin,  muscles,  etc..  which  have  been  rendered 
tense  by  accumulations  of  dropsical  fluid  or  gases,  with  the  gaping  of 
elastic  tissues,  of  which  we  speak.  We  are  therefore  warranted,  both  by 
experience  and  experiments, to  state  that,  unless  incised  wounds  have  been 
inflicted  a  very  short  time  after  death,  there  will  be  little  difficulty  in  dis- 
tinguishing them  from  those  inflicted  in  life,  because  wounds  inflicted 
after  death  (1)  Do  not  bleed  like  those  in  living  persons,*  and  hence  (2) 
are  free  from  clots,  and  (3)  generally  paler;  whilst  (4)  the  edges  do  not 
gape,  and  are  not  everted,  but  are  in  close  approximation  to  each  other. 

2.  As  to  lacerated  wounds  it  is  confessedly  very  difficult  to  judge  whether 
they  have  been  inflicted  before  or  after  death, except  when  their  character 
more  nearly  resembles  incised  than  contused  wounds. 

3.  Of  contused  wounds  we  have  already  given  the  characters  in  life. 
We  have  there  shown  that  some  time  is  necessary  for  the  production  of 
the  color  changes  due  to  ecchymosis  or  bruising.  So  long  as  the  body  is 
warm,  and  the  blood  uncoagulated,  ecchymoses  may  be  produced.  The 
best  authority  on  this  subject  is  the  veteran  toxicologist,  Sir  R.  Christison, 
who  made  numerous  experiments  on  this  point.  He  found  that  blows  in- 
flicted on  a  dead  body  within  two  hours  after  death  gave  rise  to  appearances 
on  the  skin  similar  to  those  produced  by  blows  during  life.  In  general, 
however,  the  effusion  was  limited  to  a  very  thin  layer  of  the  fluid  portions 
of  the  blood,  on  the  outer  surface  of  the  true  skin  ;  sometimes  the  blood 
was  effused  between  the  layers  of  the  cutis  vera  or  true  skin.f     Occasionally 

*  Owing  to  decomposition,  and  the  formation  of  lakes  out  of  the  blood-coloring, 
and  sometimes,  perhaps,  to  a  watery  condition  of  bloo  I  during  life,  wounds  some- 
times bleed  afresh  after  death.  It  was  formerly  supposed  that  the  corpse  of  a  mur- 
dered man  would  thus  bleed  when  touched  by  the  murderer.  (See  the  remarkable 
case  of  Jane  Norkott,  and  the  trial  of  Stand-field  for  th«  murder  of  his  father. 
Hargrave's  "State  Trials,"  vol  x,  Appendix,  No.  2.  p.  29;  and  vol  iv,  p.  283; 
and  the  notes  to  Beck,  loc.  cit.,  pp.  544  and  54-3.)  These  cases  will  be  noticed  again 
at  the  end  of  this  chapter. 

f  For  non-medical  readers  it  may  be  as  well  to  explain  that  the  skin,  or  common 
integument  (of  which  the  hairs  and  nails  may  he  considered  as  normal  outgrowths 
or  appendages,  whilst  corns,  warts,  molluscous  tumor-,  horn-,  etc.,  are  abnormal 
or  pathological  outgrowths),  consists  of — (1)   the  epidermis,  scurf-skin  or  cuticle, 
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there  was  slight  effusion  in  the  subcutaneous,  fatty  and  areolar  tissue. 
Iu  general,  the  formation  of  clots  or  coagula  must  be  taken  as  indicating 
that  the  blood  was  poured  out  during  life.  We  have  seen,  however,  in  the 
case  of  incised  wounds,  that  blood  may  coagulate  when  the  wound  is  in- 
flicted on  an  amputated  limb  ten  minutes  after  removal  from  the  body. 
The  blood  in  some  forms  of  death  coagulates  very  slowly,  or  not  at  all 
(scurvy,  some  cases  of  purpura,  typhus  fever,  some  cases  of  anaemia,  death 
from  nervous  shock,  rupture  of  the  heart,  etc.).  Donne  ("  Cours  de  Micro- 
scopie,"  page  52)  states  that  the  blood  ma}'  remain  fluid  from  four  to  twelve 
hours  after  death,  and  he  thinks  it  seldom  coagulates  until  nearly  four 
hours,  although  the  same  blood,  in  a  shallow  vessel  exposed  to  air,  might 
coagulate  in  a  few  minutes  (see  p.  505  to  507).  Dr.  Taylor  remarks  that 
in  general,  contusions  produced  during  life,  and  in  which  the  effused  blood 
remains  liquid,  may  be  recognized  by  the  extent  of  the  effusion.  If  there 
is  a  large  quantity  of  liquid  blood,  and  no  vein  ruptured,  effusion  must 
have  taken  place  in  life.  Again,  there  is  swelling  of  parts  if  the  blows 
have  been  given  in  life.     For  Dr.  Christison's  experiments  see  the  "Edin- 

made  up  of  several  layer*  of  epithelial  cell*  of  the  squamons  or  tessellated  pavement 
variety,  the  deeper  one?  being  rounded  or  elongated,  just  as  those  of  mucous  mem- 
branes generally  are.  The  deeper  part  of  this  is  called  the  rete  mucos'im,  or  Mal- 
piff/'ian  layer,  and  contains  ihe  jngment,  the  comparative  absence  of  which  renders 
the  skin  fair,  as  in  most  temperate  climes;  whilst  an  abundance  of  pigment  is  met 
with  in  the  neirro  and  other  dark-skinned  races.  Tin;  epidermis  varies  much  in 
thickness  according  to  situation,  being  usually  thick  on  the  soles  of  the  feet  and  on 
the  hands  of  those  who  do  hard  work.  (2)  The  a-ri.um,  derma,  or  rut's  vera,  beneath 
this  is  made  up  of  a  papillary  layer,  consisting  of  numerous  papilla?,  or  little  emi- 
nences, arranged  in  rows,  with  furrows  between  them,  which  can  be  best  seen  in 
the  thumb  ( Bv  pressing  the  thumb  on  softened  wax  a  mould  of  these  is  obtained 
with  ease.)  Each  papilla  is  about  yi^th  of  an  inch  in  length,  and  about  oijth  or" 
an  inch  wide  at  its  base.  They  contain  capillary  loops  and  nerve-fibres,  and  in  the 
lips  and  the  palm  of  the  hand,  etc.,  "  tactile  corpuscles."  Beneath  and  between 
these  papilla?  are  elastic  and  white  fibrous  tissue,  bloodvessels,  glands,  hair-bulbs, 
and  the  openings  of  the  glandular  structures.  There  are  also  muscular  fibres, 
especially  numerous  on  the  scalp,  whereby  ''each  particular  hair"  can  "  stand  on 
end  like  quills  upon  the  fretful  porcupine."  The  corium  varies  in  depth  or  thick- 
ness from  235tn  °f  an  'nt'n  (on('  millimetre)  to  ith  of  an  inch  (three  millimetres 
nearly).  Tile  epidermis  is  from  ?Uth  of  a  line  (=  -j^'h  of  an  inch  =  .002  mil- 
limetre) to  1J  lines  (=  ^th  of  an  inch,  or  nearly  three  millimetres).  Adding  both 
these  together,  we  get  2Lth  to  ith  of  an  inch  for  the  whole  skin  (=  1.25  millimetre 
to  6  millimetres  for  the  total  thickness  of  the  skin),  but  the  general  thickness,  as 
before  stated,  is  more  nearly  i;h  of  an  inch,  or  three  millimetres.  In  connection 
with  the  skin,  this  question  is  sometimes  put  to  a  medical  witness:  "//oh;  fast  do 
the  nails  grow?"  According  to  Beau,  quoted  by  Hebra  and  Kaposi  (see  Mr  Tay's 
translation  of  their  "  Diseases  of  the  Skin,"  New  Syd.  Society's  ed  ,  vol.  iii,  p  94), 
a  finger-nail  grows  at  the  rate  of  about  one  millimetre  (0.04  of  an  inch)  in  a  ivtk. 
The  toenails  four  times  as  slowly  as  the  finger-nails,  or  about  one  millimetre  (0  04 
of  an  inch)  in  four  weeks.  Therefore  the  thumbnail,  which  in  the  adult,  including 
the  part  hidden  by  the  root,  measures  about  '20  millimetres  (0.8  of  an  inch),  will 
require  20  weeks,  or  almost  five  months,  for  its  full  development.  The  great  toe- 
nail, averaging  24  millimetres  (nearly  an  inch),  including  the  root,  in  length,  will 
require  96  weeks,  or  almost  two  years,  for  its  growth.  Berthold  (in  Muller's 
"  Archiv,"  1850,  p  156)  says  that  the  same  nail  which  in  winter  required  152  daj's 
for  its  regeneration,  only  required  116  days  in  summer.  He  states,  also,  that  the 
nails  of  the  rijjht  hand  are  replaced  more  quickly  than  those  of  the  left  by  about  a 
w<ek.  Alfred  Vogel  states  that  the  great  toenail  can  grow  again  within  a  year. 
One  of  the  authors,  however,  after  an  accident  found  that  quite  two  years  was  re- 
quired to  replace  the  nail  of  the  great  toe  of  the  left  foot — thus  confirming  Beau. 
See  '•  Dei'b-ches  Archiv  Itir  Klin.  Med  ,"  Bd.  vii,  p  335,  for  Vogel's  account.  Dr. 
Samuel  Wilks.  of  Guy's  Hospital,  and  Dr.  Langdon  Down,  of  the  London  Hospital, 
have  drawn  the  attention  of  their  students  to  the  furrows  left  in  the  nails  by  some 
acute  diseases,  such  as  fevers,  severe  attacks  of  broncho-pneumonia,  etc.  These 
must  not  be  confounded  with  the  effects  of  syphilis. 
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burgh  Med.  and  Surg.  Journal,"  No.  99,  p.  247,  et  seq.  Changes  of  color 
will  only  take  place  in  the  dead  as  the  result  of  putrefaction,  except  in  the 
case  of  the  retarded  ecchymoses  before  alluded  to. 

Thus  Dr.  Taylor  quotes  the  case  of  a  young  man  who  was  seen  to  strike 
one  of  his  companions  in  June,  1870  (loc.  cit.,  p.  463).  The  receiver  of 
the  blow  died  instantly.  On  a  post-mortem  examination  the  mark  of  a 
bruise  was  seen  over  the  sixth  and  seventh  ribs  on  the  right  side.  About 
a  fortnight  before  this  blow  was  struck  deceased  met  with  an  accident — a 
heavy  box  fell  on  his  right  side,  knocked  him  senseless  and  nearly  killed 
him.  Dr.  Guppy  of  Falmouth,  who  reports  the  case,  says  the  question  was 
raised  whether  the  ecchymosed  mark  on  the  side  was  owing  to  the  blow 
just  before  death,  or  to  the  one  fourteen  days  before.  ("  Lancet,"  1870,  2, 
p.  35.)  On  the  authority  of  Casper  it  was  stated  at  the  trial  that  the 
ecchymosis  could  not  have  arisen  from  the  last  blow,  because  there  was  not 
time  for  its  appearance  before  death.  (.See  Casper's  "Handbuch  der  gericht. 
Med.,"  vol.  i,  p.  121.)  But  Casper  has  himself  admitted  that  violence 
applied  to  a  recently  dead  body  will  produce  ecchymosis.  Dr.  Taylor 
justly  says  the  fourteen  days'  bruise  would  have  shown  some  changes  of 
color  at  its  margin.  He  quotes  the  case  of  the  Duchess  de  Praslin  (August, 
1870),  who  was  assassinated  by  her  husband,  and  attacked  whilst  asleep 
in  bed.  The  number  of  her  wounds,  which  amounted  to  thirty,  showed 
that  she  had  strongly  resisted,  but  the  whole  struggle  must  have  been  less 
than  half  an  hoar.  Yet,  on  inspection,  there  were  numerous  ecchymoses, 
which  had  resulted  from  the  violent  use  of  a  bruising  instrument. 
("  Annales  d'Hygiene,"  1847,  torn,  ii,  p.  377.)  The  following  case  is  also 
to  the  point.  In  1864  a  young  gipsy  woman  fell  under  a  wagon-wheel  ;  it 
was  said  not  to  have  passed  over  her  body.  She  was  pregnant,  and  the 
injury  lacerated  her  right  kidney,  tearing  it  almost  in  half.  When  ex- 
amined half  an  hour  alter,  there  were  no  bruises  on  the  body.  She  lived 
in  all  about  six  hours,  and  no  marks  of  bruising  (ecchymosis)  appeared 
until  the  next  day — nearly  twenty-four  hours.  The  usual  color-changes 
went  on  till  the  post-mortem  examination  took  place  (about  four  days  after). 
There  are,  however,  not  a  few  cases  on  record  where  severe  contusions 
have  produced  no  mark  on  the  outside  of  the  body.  Of  this  Dr.  Taylor 
gives  numerous  cases  (pp.  461  to  479).     We  shall  quote  some  further  on. 

A  careful  consideration  of  the  subject  brings  us  to  the  conclusion  that 
it  is  often  extremely  difficult  to  say,  from  the  mere  appearance  of  the 
wounds  or  bruises,  even  on  dissection,  whether  contusions  were  inflicted 
during  life  or  just  after,  or  at  a  period  some  time  after  death.  Collateral  cir- 
cumstances, may,  lunvever,  sometimes  assist  in  forming  a  decision  as  they  do 
in  the  case  of  incised  or  other  wounds.  As,  for  instance,  in  the  case  of 
Grecnacre,  committed  in  1837  for  murdering  and  mutilating  a  woman,  it 
was  found  that  the  head  of  the  deceased  was  severed  from  the  body ;  the 
question  arose,  was  this  done  during  life  (so  killing  her)  or  after  death  ? 
The  surgeon,  Mr.  Girdwood,  though  properly  expressing  himself  cautiously, 
and  replying  that  the  wounds  in  the  neck  (whose  edges  were  retracted) 
were  inflicted  either  during  life  or  whilst  the  body  was  still  warm,  yet 
very  strongly  inclined  to  the  opinion  that  the  woman  was  alive,  because 
the  head  was  almost  bloodless  (drained  of  blood),  which  showed  that  the 
circulation  was  going  on  at  the  time  the  head  was  cut  off.  In  post-mortem 
decapitations  but  little  blood  escapes,  except  from  the  jugular  veins.  The 
circumstantial  evidence  tended  to  show  that  this  victim  was  first  stunned 
and  then  beheaded. 

4.  Punctured  and  penetrating  wounds  inflicted  after  death  are  chiefly  dis- 
tinguished by  the  small  loss  of  blood,  unless  they  happen  to  hit  an  enor- 
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mous  vein,  or  an  artery  containing  fluid  blood.  See  the  case  of  Sir 
Edmundbury  Godfrey,  p.  847,  etc. 

If  possible  the  dress  should  be  examined  also  for  blood.  Whether  inflicted 
before  or  after  death,  sword-wounds,  or  similar  injuries,  traversing  the 
body  (i.  e.,  passing  completely  through  it),  generally  have  a  large  depressed 
orifice  of  entrance,  and  a  small  and  raised  orifice  of  exit.  {See  also  Gun- 
shot Wounds.)  The  amount  of  haemorrhage  in  the  case  of  stabs  depends 
much  on  the  sharpness  of  the  weapon.  AVith  a  blunt  sword,  spear,  etc., 
there  may  be  very  little  blood  lost,  even  in  life. 

The  sharp  ends  of  a  fractured  bone  may  be  thrust  through  the  shin  by  mus- 
cular action,  or  in  attempting  to  walk,  and  thus  simulate  a  punctured  or 
penetrating  wound. 

It  seems  convenient  to  sum  up  the  general  results  of  these  experiments 
and  experiences  in  a  tabular  form.  In  using  the  table  remember,  however, 
that  there  are  exceptions,  and  the  characters  in  the  table  must  be  regarded 
rather  as  verbal  averages  or  means  than  as  strictly  true  in  all  individual 
cases. 


Table  of  Characters  of  Wounds  Inflicted  in  Life  and  after  Death. 
I. —  Of  Incised  Wounds. 


A. — In  toe  Living. 

1.  Ed^es  sharply  rut  and  everted,  the  skin 

and  muscles  being  retracted. 

2.  Bleeding  copious,  and  generally  arte- 

rial. 

3.  There  are  clots  or  coagula. 

4.  There  is  a  good  deal  of   staining  or 

diffusion  of  blood. in  the  muscular 
and  connective  tissues. 

5.  After  some  hours,  or  days,  there  will 

be  signs  of  repair  or  of  inflamma- 
tion. (Partial  or  complete  union, 
pus,  scnirmlalions,  erysipelas,  morti- 
fication, etc.) 


B. — In  the  Dead. 

1.  Edges  close,  and  not  everted. 

2  Bleeding  scanty,  or  ab-ent.  and  gen- 
erally venous  when  there  is  any. 

3.  There  are  no  clots  or  coagula  in  most 
cases;  sometimes  a  few  small  clots. 

4  TIt  re  is  very  little  or  no  staining  or 
diffusion  of  blood  in  the  tissues  of 
the  wound. 

5.  There  will  be  no  attempt  at  repair,  and 
no  si^ns  of  inflammation.  There 
may  be  withering  or  -parchmentation 
of  the  edges,  and  signs  of  putrefac- 
tion. 


II. —  Contused  Wounds. 


A. — In  the  Living. 

1.  There    is    swelling,    and  after  a    few 

hours,  or  a  few  days  if  deepseated, 
the  skin  changes  color — not  blue, 
but  violet,  greenish,  or  yellowish, 
particularly  at  the  ed^es. 

2.  There  is  effusion  of  liquid  blood  and 

lymph  in  the  deeper  parts,  and  co- 
agula form. 

3.  The  swelling  subsides,  and  the  colors 

fade  after  some  days,  or  in  some 
cases  weeks. 

4.  Abscesses    may   form,    or    ulceration 

and  sloughing  (local  gangrene),  or 
erysipelas  set  in. 


B. — In  the  Dead. 

1.  There  is  very  little  swelling  or  change 
of  color. 


2.  Very  little    blood  is    effused.     There 

are  hardly  an}'  clots  or  coagula. 

3.  There  are  no  rainbow-like  or  prismatic 

changes  of  color. 

4.  No  abscesses  form,  and  no  erysipela- 

tous or  gangrenous  changes  are  met 
with. 
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III. — Lacerated  Wounds. 
A. — Inflicted  during  Life.  B. — After  Death. 

Thorp  will  be  more  haemorrhage  and  i  1.  Thore  is  hardly  any  haemorrhage  or 


staining  from  the  blood  at  first. 

2.  Aftor  a  few  hours,  or  days,  thore  will 
be  suppuration  or  other  signs  of  re- 
]>;n"r ;  inflammation  or  gangrene 
may  also  supervene  as  in  inched 
wounds. 


staining,  unless  large  veins  are  torn 
across 
No  evidences  of  repair,  or  of  inflam- 
mation, or  gangrene  (mortification) 
can  be  detected. 


N.B  — With  some  lacerated  wounds,  particularly  those  done  bv  violent  twisting, 
as  when  an  arm  is  torn  off  by  machinery,  or  fingers  are  caught  by  steam-saws,  ote., 
there  is  hardly  any  haemorrhage,  even  in  life  This  is  probably  due  in  general  to 
the  torsion  of  the  arlery  (torsion  being  one  of  the  means  surgeons  use  to  chock 
haemorrhage),  but  in  some  eas'-s  the  contusion  or  compression  undergone  by  the 
bloodvessels  is  the  most  probable  explanation. 


IV. — Punctured  and  Penetrating  Wounds. 

B. — Inflicted  after  Death. 

There  is  little  or  no  haemorrhage  or 
coagulation  of  blood. 


A. — Inflicted  in  Life. 

1.  As  in  the  lacerated  wounds,  there  is 

generally  considerable  haemorrhage 
in  life,  unless  the  weapon  is  blunt. 

2.  Repair   or  inflammation,  or   necrotic 

changes,  set  in  after  a  few  hours,  or 
days,  as  in  other  wounds. 


There  aro  no  evidences  either  in  or 
around  the  wound  of  repair,  inflam- 
mation, or  death  of  tissues  (necrotic 
changes.) 


N.B — Gunshot  wounds  are  generally  lacerated  and  penetrating.     There  may 
also  he  severe  contusions. 


The  Duties  of  Surgeons  in  regard  to  Wounds. 

It  is  clearly  not  our  province  to  lay  down  minute  directions  for  the  sur- 
gical treatment  of  wounds  or  injuries  of  any  kind.  We  must  refer  you  to 
the  systematic  writers  on  surgery,  and  to  the  practice  and  monographs  of 
the  surgeons  to  the  great  hospitals  (military  and  civil)  of  England,  France, 
Germany,  Italy,  and  America,  etc.  The  chief  objects  aimed  at  iu  the 
treatment  are : 

1.  The  arrest  of  haemorrhage  (by  cold,  position,  pressure  (by  tourniquet, 
or  otherwise),  ligature  of  arteries  and  veins,  torsion,  acupressure,  cautery, 
eseharotics  and  caustics,  styptics  and  haemostatics). 

2.  To  obviate  the  tendency  to  death  from  shock,  syncope,  and  other 
immediate  results  of  injuries. 

3.  To  prevent  undue  inflammation  and  excessive  pyrexia,  and  to  ward 
off  or  skilfully  treat  tetanus,  pyaemia,  and  other  untoward  sequelae. 

4.  To  restore  as  far  as  possible  the  natural  relation  of  parts,  both  for 
cosmetic  and  economical  purposes ;  as  by  sutures  in  skin,  nerves,  etc.,  by 
the  use  of  splints  in  fractures  and  other  lesions;  by  the  removal  of  hope- 
lessly damaged  parts;  and  the  preservation  of  even  one  finger,  or  a  part 
of  one  if  it  promise  to  be  useful  ;  and  by  the  prevention  of  deformities, 
by  plastic  operations,  skin-grafting,  etc.  (Conservative  and  Plastic  Sur- 
gery.) 

The  total  removal  of  a  hopelessly  damaged  limb  may  sometimes  be 
more  truly  conservative  than  an  injudicious  attempt  to  retain  it. 

Supposing,  however,  that  mistakes  have  been  made  in  any  of  these 
directions,  and  we  know  how  very  human  it  is  to  err,  these  mistakes  belong 
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rather  to  the  section  on  malapraxis,  to  which  we  must  refer  you  for  the 
general  principles.     (See  page  626.) 

Your  medico-legal  duties  must,  however,  be  briefly  poiuted  out.  These 
are: 

1st.  A  careful  examination  of  the  wounded  person,  of  his  or  her  dress 
and  surroundings,  and  of  the  wound  itself,  as  well  as  of  the  weapon  or 
weapons  where  practicable.  In  some  cases  you  may  also  have  to  examine 
the  person,  clothes,  and  weapons  of  the  supposed  or  actual  assailant. 

2d.  You  will  be  expected  to  make  notes,  draw  up  a  report,  and  probably 
afterwards  to  attend  at  either  the  police  court,  inquest,  or  superior  criminal 
court,  and  give  evidence.     Whilst  in  some  cases 

3d.  You  may  have  to  receive  what  are  called, 

Dying  Declarations  from  the  Wounded  or  Injured  Persons. 

For  obvious  reasons,  chiefly  those  of  space  and  simplicity,  we  will  take 
these  points  in  reverse  order,  and  begin  with  dying  declarations.  The  act 
30  and  31  Vic,  cap.  xxxv,  sees.  6  and  7,  contains  enactments  with  regard 
to  dying  declarations,  and  makes  provision,  amongst  other  things,  for 
prisoners  being  present  when  they  are  made.  The  one  essential,  according 
to  the  ruling  of  our  judges  in  a  vast  number  of  cases,  being,  that  the 
wounded  or  injured  person,  male  or  female,  shall  believe,  or,  at  all  events, 
profess  to  believe,  that  he  or  she  is  in  actual  danger  of  death.  Such  dec- 
larations are  admitted  as  evidence  both  in  Egland  and  Scotland.  It  is 
allowable  for  a  medical  (or  other)  witness  to  give  parol  (or  by  word  of 
mouth)  evidence  of  a  dying  declaration,  but  more  weight  is  attached  to  it 
when  taken  down  in  writing  in  the  presence  of  witnesses.  These  witnesses 
should,  if  possible,  sign  the  paper.  If  a  magistrate,  or  other  legal  func- 
tionary, be  present,  the  medical  man  in  charge  of  the  case  should  of  course 
not  interfere  further  with  the  declaration  than  by  giving  his  opinion  as  to 
the  hopelessness  of  the  case,  or  of  the  state  of  the  dying  person's  mind. 
In  the  case  of  stabs,  gunshot  wounds,  and  some  other  severe  injuries,  death 
is  sometimes  so  sudden  that  there  is  no  time  even  to  pencil  down  the  words 
of  the  dying  man.  Should  a  medical  man  be  present  he  should  (whilst 
endeavoring  to  prolong  life  as  long  as  possible)  listen  quietly  to  such  state- 
ments, only  interrupting  when  he  does  not  hear  or  understand,  and  suggest- 
ing nothing.  This  done,  he  should  write  down  the  words  at  once  as  soon 
as  he  can  get  at  writing  materials,  and  if  others  have  heard  them,  read  over 
what  he  has  written,  and  thus  get  it  attested.  In  such  cases  there  will 
rarely  be  any  doubt  in  the  minds  of  either  the  bystanders  or  of  the  dying 
person  as  to  his  real  condition  of  impending  death.  But,  remember,  it  is 
the  dying  person's  conviction  that  he  or  she  is  dying  that  is  important. 
The  law  presumes  that  in  so  solemn  a  crisis  no  one  would  willingly  leave 
this  world  with  a  lie  in  their  mouth,  and  that  if  at  such  a  moment  an 
accusation  is  made,  it  is  at  least  sincere.*  In  the  case  of  Jenkins  (Crown 
Cases  Reserved,  April,  1869),  a  statement  was  rejected  because  the  dying 
person,  in  using  the  expression,  "  I  have  no  hope  of  my  recovery,"  re- 
quested that  the  words  "at  present"  should  be  added.     And  in  Regina  v. 

*  It  may  be  sincere  without  being  true.  Dr.  Taylor  cites  (p.  455)  the  case  of  a 
dying  woman,  in  St.  Thomas's  Hospital,  who  accused  a  man  of  assaulting  her  on 
Kinnington  Common,  with  others.  He  was  found  guilt}',  and  executed.  A  year 
after  his  execution  the  real  murderers  were  discovered,  and  his  innocence  estab- 
lished.    A  fine  argument  for  capital  punishment! 
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Londesborovgh  (York  Lent  Assizes,  1871)  Mr.  Justice  Brett  declined  to 
receive  a  statement  because  the  evidence  went  no  further  than  this — the 
dying  youth  said  he  thought  he  should  not  get  better.  Should,  however, 
the  apparently  dying  person  recover,  the  statement  made  under  fear  of 
impending  death  may  still  be  used.  "  It  is,"  says  Dr.  Taylor,  "  the  proof 
of  the  sense  of  impending  dissolution  which  determines  its  admissibility." 
Chief  Justice  Erie,  in  Seton's  case  (JRegina  v.  Pym,  Hants  Lent  Assizes, 
1846),  said,  "The  law  admits  these  declarations,  not  because  recovery  is 
impossible,  but  because  there  is  in  the  mind  of  the  person  making  them 
the  conviction  of  approaching  death."  The  medical  witness,  says  Dr. 
Taylor,  should  not  be  officious  in  extracting  information,  but  should  con- 
tent himself  with  what  is  voluntarily  uttered,  and  should  write  down  the 
identical  words,  and  not  his  own  interpretation  of  them.  Dr.  Guy  (loc.  fit., 
Introduction,  p.  xxvii)  expresses  the  same  meaning  in  very  similar  terms. 
Beck,  on  the  same  subject,  refers  to  Starkie  on  "Evidence,"  vol.  ii,  p.  460  ; 
Ryan,  p.  301;  Paris  and  Fonblanque,  vol.  i,  p.  166;  and  gives  the  fol- 
lowing case:  "On  the  trial  of  Mr.  Christie  and  Mr.  Trail  for  the  murder 
of  Mr.  John  Scott,  the  editor  of  the  'London  Magazine,'  and  author  of 
various  works,  in  a  duel,  Dr.  Darling,  who  had  attended  the  deceased 
after  he  had  received  his  wound,  deposed  that  he  heard  Mr.  Scott,  on  his 
deathbed  say — 

"  Mr.  Justice  Bailey. — Did  Mr.  Scott  at  that  time  think  himself  in  danger; 
did  he  give  up  all  hopes  of  recovery  ? 

"  Dr.  Darling. — No;  to  the  last  he  entertained  hopes  of  recovery. 

"  Mr.  Justice  Bailey. — The  declaration  made  by  a  dying  man  cannot  be 
received  as  evidence  unless  the  party  at  the  time  of  making  it  were 
satisfied  that  recovery  is  impossible"*  (p.  970). 

As  regards  your  duty  in  drawing  up  a  lormal  report,  or  giving  evidence 
in  the  coroner's  or  any  other  court,  we  have  little  to  add  to  our  recommen- 
dations already  given  in  Chap.  I,  pp.  27  and  28.  In  making  a  post-mortem 
examination,  the  advice  given  you  in  Chap.  II  (pp.  30-35)  will  assist  you  ; 
whilst  in  giving  your  evidence,  or  in  drawing  up  a  formal  document,  the 
data  given  from  pp.  542  to  584,  and  687-691  ;  and  the  model  reports 
under  Infanticide  and  Insanity,  p.  700  and  pp.  762  to  768,  will  serve  to 
show  the  style,  at  once  simple,  clear,  precise,  and  natural,  which  you  should 
follow.     You  need  not  aim  at  imitating  legal  phraseology.     If  you  do, 


*  The  following  cases,  quoted  by  Taylor,  may  be  referred  to  on  this  point: 
(1)  Chief  Baron  Pollock  ruled  in  Reg.  v.  Bailey  (Exchequer  Chamber,  Jan. 
1857 ',  that  although  the  surgeon  had  given  some  hope  to  the  dying  person  before 
the  declaration,  his  declaration  might  he  taken  as  evidence,  because,  in  spite  of  his 
surgeon,  he  believed  he  should  not  recover.  (2)  Reg.  v.  Harvey  (Exeter  Summer 
Assizes,  1854),  Justice  Wightman.  (3)  Reginav.  Wanstell  (Leeds  Autumn  As- 
sizes, 1869,  and  Beg.  v.  Peltingill,  C.  C.  C,  April,  1872),  Baron  Cleasby  ruled  that 
the  dying  person  must  either  expect  death,  o.-  death  be  imminent,  even  when  a 
magistrate  has  taken  the  deposition.  (4)  In  Reginav  Barrett  ( Leeds  Lent  As- 
sizes, 1869)  Baron  Cleasby  ruled  against  a  declaration  because  the  strongest  state- 
ment was  that  'she  thought  she  should  nut  recover."  (5)  In  Regina  v.  Qaalfer 
(Stafford  Lent  Assizes,  1854)  the  surgeon  was,  as  we  think,  unjustly  blamed  for 
the  escape  of  the  criminal  through  a  technicality  of  this  kind. 

See  also  the  case  of  John  Clark,  tried  in  December,  1783,  for  "  killing  and  mur- 
dering Thomas  Johnson  by  stabbing  him  in  the  belly,"  etc.  "The  declarations  of 
the  deceased,"  said  the  Judge,  "  after  receiving  the  death-wound,  are  always  con- 
sidered as  admisi-ible  evidence  in  cases  of  murder,  though  nothing  before  that 
wound  is  considered  in  that  light.  The  man  is  in  health  ;  he  receives  his  death- 
wound  ;  he  declares  his  own  idea  of  it  that  it  will  be  mortal,"  etc.  ("Select 
Criminal  Trials  at  Justice  Hall  in  the  Old  Bailey,"  vol.  i,  Appendix,  p.  32,  etc., 
Edinburgh,  1803.) 
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unless  you  have  studied  law,  the  result  will  probably  be  a  ridiculous 
failure.  In  any  case  the  prolixity  allowable  in  a  legal  document  is  quite 
out  of  place  in  a  medico-legal  report. 

We  are  therefore  brought  back  to  the  consideration  of  your  duties  in 
the  first  point,  of  making  a  careful  examination  of  the  wounded  person,  of  each 
wound,  of  their  clothes,  of  the  surroundings,  (i.  e.,  the  place  where  they 
are  found,  of  articles  of  furniture,  etc.),  of  any  weapons  or  article's  which  might 
he  used  as  such,  or  form  parts  of  weapons  (bullets,  portions  of  firearms, 
broken  knives,  portions  of  bludgeons,  hammers,  axes,  etc.,  would  all  come 
under  this  category)  ;  as.  well  as,  in  some  cases,  a  careful  examination  of  the 
prisoner,  or  suspected  person  or  persons,  of  his  clothes,  and  of  weapons,  etc., 
in  his  possession,  or  supposed  to  belong  to  him.  We  shall  try  to  illustrate 
each  of  these  points  in  succession. 

A.  It  is  very  necessary  to  carefully  examine  the  wounded  person,  because 

(1)  There  may  be  more  wounds  than  one.  There  usually  are  in  attempts 
to  murder,  except  in  some  cases  where  firearms  are  used.  Even  here,  as 
we  shall  see  further  on,  one  bullet  may  produce  two  wounds.  There  were 
more  than  thirty  wounds  in  the  case  of  the  Duchess  de  Praslin  (noticed 
by  us  at  page  960).  Mr.  Briggs,  murdered  by  Midler  in  a  carriage  on 
the  North  London  Railway  iu  July,  1864,  had  several  wounds  on  his  head. 
There  was  a  transverse  jagged  wound  across  the  left  ear,  and  above  this 
there  was  a  scalp  tumor,  and  two  distinct  wounds  of  the  scalp  with  effu- 
sion of  blood  beneath,  and  corresponding  fractures  in  the  bones.  Mrs. 
Gardner,  the  sweep's  wife  (Meg.  v.  Gardner,  C.  C.  C,  1862),  had  numerous 
cuts  on  her  hands,  but  died  from  the  wound  in  her  throat.  In  a  case 
tried  at  New  York  in  September,  1839,  the  poor  woman  who  was  murdered 
had  eleven  wounds:  eight  stabs  iu  and  about  the  left  side  of  the  thorax, 
one  of  which  had  penetrated  the  pericardium,  and  divided  the  pulmonary 
artery  near  its  origin  ;  the  others  were  on  the  back,  near  the  left  scapula. 
Dr.  Proctor,  of  York,  found  fifty-six  wounds,  many  of  them  severe,  on  the 
body  of  a  woman  murdered  by  her  husband,  who  killed  her  in  a  fit  of  de- 
lirium tremens.  In  the  Wadsworth  Moor  Murder  of  Bethel  Parkinson,  by 
Joseph  Shepherd  (York  Assizes,  March  15,  1858),  Mr.  Howard,  a  surgeon 
who  examined  the  body,  found  thirty-four  incised  wounds,  five  broken  ribs, 
and  the  skull  "  literally  smashed  and  battered  in."  Upon  the  coat  there 
were  found  twenty-four  ads,  twenty  five  upon  the  waistcoat,  and  thirty  upon  the 
shirt.  If  it  were  necessary  to  multiply  cases  of  this  kind,  we  might  quote 
again  the  murder  of  Andreas  Rauscher,  to  whom  George  Rede  (see  page 
805)  gave  eight  wounds  on  the  head,  besides  others  elsewhere.  Feuerbach 
("  Merkwiirdige  Criminal-Rechtsfalle")  gives  many  others.  A  perusal  of 
the  police  reports  in  the  daily  newspapers  would  furnish  examples  in  great 
numbers. 

(2)  There  may  be  no  wound  at  all  on  the  surface  of  the  body,  and  yet 
life  may  be  imperilled  or  destroyed  by  serious  injuries.  We  have  before 
remarked,  that  the  kidney  and  other  viscera  may  be  ruptured  by  external 
violence,  without  any  mark  being  found,  at  least  at  the  time,  on  the  sur- 
face of  the  body.  The  murder  of  King  Edward  II  at  Berkely  Castle  is 
said  to  have  been  perpetrated  by  first  introducing  a  hollow  horn  (a  sort  of 
rude  speculum  ani,  made  of  cow's  horn)  into  the  rectum,  and  then  passing 
through  this  the  red-hot  blade  of  a  kind  of  sword ;  they  still  show  a 
weapon  which  might  very  well  have  served  for  the  purpose.  Under  wounds 
of  the  genital  organs  we  shall  mention  other  cases  in  which  murder  has 
been  perpetrated  by  wounds  through  the  vagina,  uterus,  etc.  The  brain 
may  be  fatally  injured  through  the  ear  or  the  nostrils,  etc. ;  and  there 
may  be  fatal  injuries  to  the  carotid  arteries,  and  other  important  struc- 
tures, through   the  mouth,  or  rather,  throat.     Again,  a  careful   iuspec- 
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tion  of  the  hairy  scalp  is  necessary,  since  death  has  been  known  to  result 
from  the  tiny  bullet  of  a  toy  pistol,  which  when  fired  tolerably  close  might 
leave  an  exceedingly  minute  opening. 

(3)  There  may  be  no  wound  at  all,  either  internal  or  external,  in  the 
ordinary  sense  of  the  word,  and  yet  death  may  result  from  criminal  vio- 
lence. We  must  remind  you  that  a  sudden  blow  in  the  epigastrium  has 
proved  fatal,  as  is  supposed  from  injury  to  the  solar  plexus.  Death  may 
result  from  fright  inducing  syncope,  or  collapse  from  shock  ;  or  there  may 
be  internal  extravasations  of  blood,  as  in  the  brain  or  its  membranes,  and 
elsewhere  also,  an  event  specially  liable  to  happen  in  drunkards,  old 
people,  and  those  suffering  from  degenerations  of  bloodvessels.  Or  the 
heart  itself  may  be  ruptured  by  strong  excitement  when  its  walls  are  very 
thin,  or  when  they  have  undergone  fatty,  calcareous,  or  brown  (fibroid) 
degeneration  ;  so  that  "a  broken  heart"  is  sometimes  a  literal  fact. 

(4)  Again,  there  may  be  wounds,  and  wounds  of  some  severity,  and 
yet  death  may  not  be  directly,  or  sometimes  in  any  way,  due  to  these. 
Most  writers  on  Medical  Jurisprudence  quote  cases  in  evidence  of  this. 
As  for  example:  Beck  cites  the  following  from  Mr.  Shaw's  "Manual  of 
Anatomy,"  vol.  i,  p.  46.  "  An  industrious  workman,  returning  home  found 
his  house  empty  of  everything,  his  bed  and  the  tools  of  his  trade  sold  for 
gin  by  his  wife,  whom  he  found  in  a  ginshop,  drinking  and  dancing. 
He  brought  her  home,  and  in  the  passage  of  his  house  struck  her,  and 
ordered  her  to  go  upstairs.  She  refused  ;  he  carried  her  up  upon  his 
shoulders,  and  the  contention  continuing  upstairs,  again  struck  her. 
There  having  been  no  one  else  present,  we  have  only  the  husband's 
account  of  her  death.  He  said,  that  whilst  sitting  on  her  chair,  she  fell 
down,  upon  which  he  threw  her  on  the  bed,  conceiving  she  was  in  a  fit, 
such  as  he  had  seen  her  in  formerly.  Some  of  her  neighbors  coming  to 
her  found  her  dead.  Sir  Charles  Bell  examined  the  body,  and  deposed  as 
follows  on  the  trial.  There  was  nothing  very  remarkable  on  either  thorax 
or  abdomen,  except  a  quantity  of  gin  in  the  stomach,  and  a  blush  of  red- 
ness about  the  pylorus  and  duodenum.  On  the  head  there  were  several 
bruises,  but  the  bone  was  not  hurt,  and  there  was  no  extravasation  under 
it.  The  vessels  of  the  pia  mater  were  empty,  as  if  from  pressure.  Under 
the  arachnoid  there  was  extravasation  of  serum,  and  the  same  in  the  ven- 
tricles, such  as  is  common  in  persons  who  die  of  intoxication.  On  the 
surface  of  the  brain  there  appeared  to  be  spots  of  extra vasated  blood,  but 
these  could  be  traced  to  ruptured  vessels  at  the  base — the  base  was  covered 
with  extravasated  blood,  in  which  all  the  roots  of  the  nerves  were  involved 
(see  diagram  of  base  of  brain  at  page  781).  The  blood  had  penetrated 
into  the  ventricle  (?4th)  by  perforating  its  floor.  And  on  removing  the 
brain  and  tracing  the  vessels,  the  anterior  cerebral  artery  coming  off  from 
the  left  internal  carotid  was  found  half  torn  across,  and  from  this  the  blood 
had  come.  Now  this  rupture  had  been  the  cause  of  death  ;  as  to  the  cause 
of  the  rupture  itself,  Mr.  Bell's  opinion  coincided  with  the  best  authorities 
in  pathology,  that  there  is  a  state  of  the  vessels  in  which  an  external  in- 
jury or  shock  is  more  apt  to  produce  rupture;  and  drunkenness  may  be 
supposed  to  be  the  artificial  state  of  excitement  which  most  resembles  this 
state  of  the  vessels.  Being  asked  whether  the  blows  were  the  cause  of  the 
rupture,  he  said,  he  conceived  it  very  likely  that  a  shock  would  rupture 
the  vessel ;  and  being  then  asked  whether  he  conceived  that  this  woman 
was  more  likely  to  have  a  vessel  ruptured  from  being  in  a  state  of  intoxi- 
cation, he  replied  that  he  was  of  opinion  that  intoxication  and  the  struggle 
(together)  were  likely  to  produce  such  a  degree  of  activity  of  the  circula- 
tion in  the  head,  that  a  less  violent  blow  might  produce  rupture,  than 
what,  in  other  circumstances,  might  have  proved  fatal."     The   man  was 
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acquitted.  Mr.  Shaw  adds,  that  in  an  almost  precisely  similar  case,  a 
man  was  condemned  upon  clear  evidence  of  his  intention  to  commit  mur- 
der. But  Beck  goes  on  to  say  (footnote  to  page  617)  that  a  parallel  case 
to  the  one  in  the  text  is  given  from  a  French  source,  in  the  "  Med.-Chirurg. 
Review,"  vol.  iv,  p.  969,  in  which  a  drunken  quarreller  fell  dead  without  a 
blow,  and  on  dissection,  enormous  extravasation  was  found  in  the  brain.  He 
refers  to  the  article  on  drunkenness  (Ivresse)  in  the  "  Dictionnaire  des 
Sciences  Medicales."  The  authors  know  of  several  similar  cases.  Whilst, 
as  Beck  remarks,  there  are  other  cases  in  which  the  evidence  of  direct  in- 
jury to  the  brain,  produced  by  blows  received  by  drunken  persons,  has 
been  clear,  unmistakable,  and  not  to  be  gainsaid.*  And  again  there  are 
cases  in  which  external  ivounds  are  found,  but  on  post-mortem  examination 
and  analysis,  there  are  dear  evidences  of  poison.  Dr.  Taylor  quotes  from 
Wildberg  a  case,  in  which  a  girl  died  whilst  her  father  was  chastising  her 
for  stealing.  Wildberg  examined  the  body.  Many  marks  of  blows  were 
found  on  the  arms,  shoulders,  and  back  ;  under  some  of  them  there  was  a 
good  deal  of  blood  effused.  He  thought  the  injuries  scarcely  severe  enough 
to  cause  death,  and  proceeded  to  examine  the  interior  of  the  budy.  On 
opening  the  stomach  he  found  it  much  inflamed,  and  lined  with  a  white  powder, 
which  proved  to  be  arsenic.  It  turned  out  that  on  the  theft  being  detected, 
the  girl  had  taken  arsenic  from  fear  of  her  father's  auger;  she  vomited 
during  the  flogging,  and  died  in  slight  convulsions.  Upon  this  Wildberg 
imputed  death  to  the  arsenic,  and  the  man  was  discharged.  The  late  Dr. 
Geoghegau  told  Dr.  Taylor  of  a  case  in  which  a  gentleman  took  eleven  grains 
of  strychnia,  and  then  threw  himself  out  of  a  window,  and  sustained  great 
bodily  injury.  The  surgeon  finding  so  much  spasm,  made  inquiries,  which 
led  to  his  patient's  confessing,  and  he  also  got  evidence  of  the  purchase  of 
the  poison.  Dr.  Taylor  refers  to  some  good  suggestions  on  this  point  in 
Belloc's  "Cours  de  Medecine  Legale,"  p.  148,  a  book  from  which  we  have 
quoted  on  some  other  topics.  {See  also  the  remarks  in  our  early  chapters 
on  poisons,  pp.  52  to  76. J  The  finding  of  food,  or  the  opposite  state  of  an 
empty  stomach,  may  also  prove  the  truth  or  falsehood  of  a  prisoner's  state- 
ment. As  in  the  case  of  Reg.  v.  Spicer  (Berks  Lent  Assizes,  1846),  where 
the  prisoner  said  he  heard  his  wife  fall  just  after  they  had  their  dinner. 
Mr.  Hooper,  the  medical  witness,  found  her  stomach  quite  empty,  thus  dis- 
proving the  prisoner's  story,  as  there  was  no  evidence  of  violent  vomiting. 
Always,  therefore,  examine  the  stomach  and  its  contents  in  making  a  post- 
mortem. Do  not,  however,  attribute  every  redness  to  the  action  of  poison. 
{See  Chapter  II,  and  the  chapter  on  poisons,  quoted  above.)  In  living 
persons  who  are  wounded,  you  should  look  (after  attending  to  the  wounds) 
for  signs  of  present  or  past  diseases,  and  diseased  conditions  (examination 
of  thoracic  organs  by  auscultation  or  percussion,  examination  of  urine, 
etc.). 

B.  In  the  next  place,  examine  carefully  each  individual  wound.  As  re- 
gards the  living,  you  would  of  course  do  so,  in  order  to  treat  the  wounds 
properly.  As  we  shall  see  when  treating  of  gunshot  wounds,  there  is  some 
difference  of  opinion  as  to  the  propriety  or  otherwise  of  probing  certain 
wounds,  viz.,  those  running  a  deep  and  perhaps  circuitous  course,  but  more 
especially  those  which  either  certainly  or  probably  involve  either  the  brain 
or  spinal  cord,  large  bloodvessels  or  important  organs  and  viscera,  such  as 
the  eye,  ear,  heart,  lungs,  liver,  spleen,  bladder,  and  the  like.  In  our  judg- 
ment, such  questions  would  hardly  ever  arise  if  all  surgeons  remembered 
what  Dr.  Blundell  calls  "  the  golden  rule"  of  obstetric  medicine — "  Arte 

*  See  Mr.  Watson's  case,  "  Ed.  Med.  and  Surg.  Journal,"  vol.  xxxvii,  p.  97. 
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non  vi."  "  It  is  force,"  says  he,  "  not  the  forceps,  that  kills  !"  And  so  we 
would  say — it  is  not  the  probe  which  injures,  it  is  the  forcible  pushing  the 
probe,  where  it  would  not  spontaneously  go.  In  truth,  a  probe  should  be 
held  lightly,  though  firmly.  If  of  metal,  it  should  be  of  either  puresilver 
or  of  some  soft  metal,  and  it  should  be  regarded  as  a  mere  lengthening  of 
the  surgeon's  finger.  In  some  cases  a  fine  bougie  or  catheter,  or  something 
made  of  vulcanite,  or  of  linen  covered  with  a  composition  of  wax,  etc.,  or 
catgut  may  take  the  place  of  a  metal  probe.  Used  gently  and  with  judg- 
ment, the  probe,  of  whatever  kind,  will  give  valuable  indications,  and  do 
no  harm.     In  examining  a  wound  for  medico-legal  purposes,  look — 

(a)  To  its  superficial  dimensions  and  its  situation.  The  length  and 
breadth  of  a  wound,  if  at  all  considerable,  or  likely  to  be  a  matter  of  trial, 
should  always  be  measured  in  inches  and  parts  of  an  inch.  If  you  like  to 
use  French  measures,  by  all  means  do  so,  but  remember  to  translate  or 
explain  them  by  their  English  equivalents  when  giving  your  evidence,  or 
in  written  documents.* 

In  general  very  extensive  and  deep  wounds  are  supposed  to  be  homi- 
cidal or  to  indicate  murder.  If  very  numerous,  they  probably  do  so,  but 
their  depth  and  direction  must  be  considered.     We  have  ourselves  known 

*  The  Uihle  at  page  523  gives  the  relations  of  English  inches  to  millimetres,  old 
Pari.-  lines,  and  Prussian  lines.  The  following  memoranda  may  he  useful  to  you 
in  reading  work;  on  Forensic  Medicine,  particularly   foreign  ones: 

English  Measures  of   Length. 

12  lines,  or  3  barleycorns,  equal  1  inch.  (On  carpenters'  and  other  rule?  the  inch 
is  also  divided  into  quarters,  eighths,  tenths,  and  sixteenths,  as  well  as  twelfths.) 
12  inches  =  1  loot.  3  feet  (3ii  inches)  —  1  yard.  4  inches  =  1  hand  (used  in 
measuring  horses).  3  inches  =  1  palm.  3  palms  (9  inches)  =  1  span  5  feet  = 
1  paca.  6  feel  =  1  fathom.  54  yards  (16.}  feet)  —  1  perch  or  pole  English.  7 
yards  (21  feel )  =  1  Irish  perch.  40  perches  (660  feet)  =  1  furlong  English.  8 
furlongs  (or  1700  yards,  or  5280  feet)  =  1  mile  English.  11  Irish  miles  =  14  Eng- 
lish ones. 

French  Measures  of  Length. 

1  millimetre  =  0.03937  inch  English.  10  millimetres  or  1  centimetre  =  0  39371 
inch  English.  10  centimetres  or  1  decimetre  =  3  93708  inches  English  10  de- 
cimetres or  1  metre  =  39.37079  inches  English,  or  1  yard,  3  inches,  and  T3Xths  of 
an  inch  nearly.  10  metres  or  1  decametre  =  10.930331  yards.  10  dceameires  or  1 
hectometre  =  1<  9.30331  yards  Hi  hectometres  or  1  kilometre  =  1093.0331  yards. 
Or  1  inch  —  2  539954  centimetres;  1  foot  =  3  0479449  decimetres;  1  yard  = 
0.91438348  metre;  and  1  mile  =  1.0093149  kilometre. 

German  Measures  of  Length. 

12  Austrian  punkte  make  1  linie  =  0.0864  inch  English.  12  linien  =  1  zoll  or 
inch  =  1.0371  inch  English.  12  zoll  make  1  fuss  =  12  445  inches  English.  The 
elle  is  30.00  inches,  or  2  555  feet.  The  Austrian  mile  is  8297  yards,  or  4.7142  miles 
English.  Jn  Hanover  12  linien  make  1  zoll,  or  0.95 inch  English  ;  and  the  fuss  of 
12  zoll  equals  only  11.45  inches,  or  0.9512  foot  English.  In  Prussia  12  scrupel  = 
1  linie,  or  0.080  inch  English  ;  12  linien  =  1  zoll,  or  1.03  inch  English.  The  fuss 
(Khein-fuss)  is  therefore  12.357  inches,  or  1.0298  foot  English  ;  and  the  mile  (meile) 
is  8238  yards,  or  4. 0807  miles  English.  In  Baden  (Germany)  10  punkte  make  1 
linie  =  0.118  inch  English.  10  linien  =  1  zoll,  or  1.181  inch.  -10  zoll  =  1  fuss, 
or  11.811  inches  or  0.9842  foot  English.  10  fuss  =  1  ruthe,  or  9.84J5  feet  English, 
=  3  French  metres.  In  Saxony  10  linien  make  1  zoll  =  0.929  inch  English.  12 
zoll  =  1  fuss,  or  11.148  inches  English  =  0.929  foot  English.  The  meile  (mile)  is 
7432  yards,  or  4.2227  miles. 

For  the  measures,  etc.,  of  other  continental  and  foreign  states,  see  "  The  Weights 
and  Measures  of  all  Nations,"  by  W.  S.  B.  Woolhouse,  E-q.,  F.li  A.S,  in  Weale's 
Series.  / 
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suicides  inflict  very  terrible  wounds  on  themselves  (see  Illustrative  Cases). 
Beck,  Casper,  Guy,  and  Taylor,  and  most  French  and  German  authors, 
agree  with  this  statement.  Whilst  recommending  you  to  be  exact  in  the 
measurement  of  wounds,  we  do  not  advise  you  to  state  them  too  minutely 
in  your  evidence.  A  jury  would  understand  you  far  better  if  you  said  a 
wound  was  about  four  inches  long,  than  if  you  stated  it  as  8.95  inches. 
For  in  general  both  vulgar  and  decimal  fractions  are  but  little  understood 
by  the  populace. 

(6)  The  situation  of  a  wound  is  often  of  considerable  importance.  There 
are  some  parts  of  the  body,  as  all  who  have  been  accustomed  either  to 
gymnastics  or  ablutions  with  cold  or  hot  water,  can  testify,  which  are 
either  not  capable  of  being  reached  at  all,  or  reached  only  with  extreme 
difficulty.  A  suicidal  wound  is  therefore,  in  general,  on  the  front  of  the 
body  and  in  parts  which  are  reached  with  ease.  Thus  the  throat  or  chest, 
the  forearms,  and  the  thighs  or  groins  are  favorite  seats  of  suicidal  wounds. 
But  murderers  may,  and  often  do,  select  the  same  sites.  Dr.  Gordon 
Smith  ("Forensic  Medicine,"  p.  302)  is  very  rash  in  saying  that  if  a 
bullet  or  shot  wound  is  made  from  within  the  mouth,  we  may  "  take  it  for 
granted  that  it  is  not  made  by  another,"  and  therefore  suicidal.  Because, 
as  Dr.  Taylor  justly  says,  a  cool  and  calculating  murderer  may  easily 
attack  a  sleeping  or  feeble  victim  in  this  way.  Still,  we  may  certainly 
admit,  if  other  evidence  does  not  point  to  murder,  that  finding  wounds 
in  an  exposed  and  anterior  region  of  the  body  is  in  favor  of  their  being 
suicidal. 

(c)  The  shape  or  form,  and  depth  of  wounds  sometimes  points  to  the 
hand  of  a  murderer.  For  example,  iu  a  midland  county,  some  years  back, 
a  farmer  was  found,  with  his  throat  cut,  lying  on  a  highroad,  with  his 
pockets  rifled.  On  examining  the  wound,  the  surgeon  discovered  that 
the  knife  had  been  entered  deeply  just  below  the  ear,  and  that  the  carotid 
and  jugular,  with  the  throat  and  windpipe,  had  been  cut  from  behind  for- 
wards ;  the  shallowest  part  of  the  wound  being  at  the  point  of  exit.  In 
fact,  it  was  done  just  as  a  butcher  might  cut  a  sheep's  throat.  The  pris- 
oner, who  was  subsequently  tried  and  executed  for  this  crime,  had,  it 
appeared,  been  a  butcher.  (See  Guy  and  Taylor.)  Orfila  quotes  a  case 
in  which  the  body  was  divided  into  two,  between  the  third  and  fourth 
lumbar  vertebrae,  just  as  butchers  divide  animals,  and  this  led  to  the 
arrest,  trial,  and  condemnation  of  a  butcher.  Sometimes  the  neat  way,  so 
to  speak,  in  which  joints  are  disarticulated,  or  a  body  opened,  or  decapi- 
tated, has  led  to  the  suspicion  that  the  perpetrator  of  the  crime  was  an 
anatomist,  or  a  surgeon,  or  at  least  a  medical  student.  It  should,  how- 
ever, be  borne  in  mind,  that  many  lads,  especially  in  country  villages  and 
small  towns,  are  fond  of  watching  the  manoeuvres  of  butchers.  Also  that 
in  medical  schools  and  hospitals,  where  there  are  Faculties  of  Arts,  Law, 
Theology,  etc.,  others,  besides  medical  students,  often  witness  dissections 
and  operations  on  both  the  living  and  the  dead  subject.  The  depth  of  a 
wound  may  be  conveniently  taken  by  means  of  either  a  probe  or  a  small 
bougie,  comparing  it  with  a  measuring  rule  or  tape ;  this  should  be  gently 
insinuated  under  the  edges  of  the  wound,  and  then,  if  we  are  making  a 
post-mortem  examination,  we  may  snrround  the  wound  in  this  manner 
(  |  )  by  a  couple  of  semilunar  incisions;  and  thus  preserve  the  relation 
of  the  external  parts,  skin,  muscles,  etc.,  to  the  deeper  portions  of  the 
wound. 

(d)  As  regards  the  nature  of  the  wound,  we  have  before  explained  the 
principal  characters  of  wounds  of  different  kinds,  incised,  lacerated,  con- 
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tused,  penetrating,  etc.     We  need  not,  therefore,  repeat  what  we  said,  but 
pass  on  to  notice  that — 

(e)  The  direction  of  a  wound  is  considered  by  many  writers  on  this  sub- 
je.  t  to  be  of  very  great  importance.  Thus  suicidal  wounds  of  the  throat 
generally  run  from  left  to  right,  when  inflicted  by  persons  who  are  right- 
handed.  Such  persons  cut  pretty  straight  across,  and  often  very  high  up, 
just  between  the  hyoid  bone  and  the  thyroid  and  cricoid  cartilages.  The 
larynx  or  windpipe  (organ  of  the  voice)  is  thus  wounded  and  cut  across, 
but  the  carotids  and  other  large  vessels  often  escape,  particularly  if  the 
knife  be  somewhat  blunt.  A  left-handed  person  would  of  course  cut  in  the 
reverse  direction.  It  has,  therefore,  been  recommended  to  place  a  knife 
or  razor,  the  very  weapon  found,  or  one  that  is  capable  of  inflicting 
a  similar  wound,  in  the  right  hand  of  the  deceased  (or  vice  verm  in 
the  left  hand),  and  see  if  the  incision  could  have  been  easily  made  in 
such  a  direction.  It  has,  however,  been  remarked  in  answer  to  this,  that 
if  a  murderer  went  behind  his  victim,  he  would  inflict  a  similar  wound  in 
the  throat  as  the  person  himself,  according  to  which  hand  he  used.  In 
some  cases  it  might  be  found  that  the  hand  of  the  murdered  person  was 
incapable  of  reaching  the  wounded  part.  You  must,  of  course,  in  making 
such  an  experiment,  overcome  post-mortem  rigidity,  if  present,  by  forcibly 
bending  the  limbs,  fingers,  etc.,  backwards  and  forwards  a  few  times. 
Similarly,  a  stab  or  punctured  wound  inflicted  by  a  suicide  is  commonly 
from  right  to  left,  and  from  above  downwards,  since  this  is  the  easiest  way 
to  make  it.  Suicides  are  sometimes  very  ingenious  in  contriving  odd  ways 
of  injuring  themselves.  We  have  known  a  lunatic  fix  a  knife  in  the  chink 
of  a  floor,  and  another  place  one  in  a  carpenter's  vice,  and  then  the 
wretched  men  impaled  themselves  upon  the  weapons  they  had  thus  fixed. 
In  such  a  case  the  stab  was,  of  course,  from  below  upwards.  One  of  the 
authors  knew  a  man  whose  hands  were  partially  disabled,  who  fixed  a 
string  to  the  trigger  of  a  pistol  which  he  held  between  his  teeth,  and  pulled 
this  with  his  feet.  Soldiers,  and  some  sportsmen,  who  commit  suicide  with 
a  rifle,  musket,  or  fowling-piece,  placing  the  further  end  of  the  barrel 
inside  their  mouth,  adopt  a  similar  manoeuvre,  because  in  such  a  position 
the  trigger  (if  the  gun  be  a  long  one)  is  out  of  reach  of  their  hands.  They 
also  make  use  of  the  ramrod  to  fire  the  gun.  The  remark  made  before 
about  cut  throats  applies,  in  part,  to  stabs  and  punctured  wounds  done  by 
murderers.  That  is,  if  the  murderer  goes  behind  his  victim,  the  stab  may 
very  probably  be  from  right  to  left,  and  from  below  upwards.  If,  ou  the 
contrary,  he  attacks  his  victim  from  the  front,  it  is  most  likely  that  he  will 
stab  in  an  upward  direction,  and  from  left  to  right.  Again,  "  homicidal 
incisions  in  the  throat,"  as  Dr.  Taylor  justly  remarks  (p.  486),  "  are  often 
prolonged  deeply  into  the  soft  parts  below  and  behind,  the  skin  forming 
the  angles  or  extremities  of  the  wound."  Again,  "  oblique  wounds,  pass- 
ing from  above  downwards,  are  common  to  homicide  and  suicide,  but 
those  which  take  an  oblique  course  from  below  upwards  are  generally  iudic- 
.ative  of  homicide,  for  it  is  extremely  rare  that  a  person  bent  on  suicide, 
unless  a  lunatic,  thus  uses  a  weapon."  Suicidal  wounds  of  the  throat,  etc., 
are  rarely  deeper  in  the  soft  parts  than  in  the  skin,  usually  "  they  termi- 
nate gradually  in  a  sharp  angle,  and  the  skin  itself  is  the  farthest  point 
wounded,  the  weapon  is  not  carried  either  behind,  below,  or  beneath  it." 
Dr.  Ogstou  ("  Med.  Times  and  Gazette,"  January  20,  1877)  calls  atten- 
tion to  the  fact  that  a  single  thrust  or  stab  from  a  weapon  which  is  with- 
drawn with  a  twist  of  the  wrist,  will  inflict  a  wound  with  a  sort  of  tail  or 
offshoot,  like  a  Greek  gamma,  thus,  y,  so  that  we  might  almost  suspect  that 
there  had  been  two  stabs.  He  also  points  out  that  cylindrical  weapons, 
such  as  some  bayonets,  etc.,  will  sometimes  inflict  wounds  with  two  sharp 
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angles,  almost  like  a  narrow  blade.  (See  our  remarks  on  the  fitting  of 
weapons.)  It  is  a  very  old  observation  that  the  murderer  may  use  one 
weapon,  and  then  substitute  another  belonging  to  the  murdered  man  or 
woman,  which  he  purposely  stains  with  blood,  in  order  to  couvey  the  im- 
pression of  suicide.  There  were  many  who  supposed  this  to  have  been 
done  in  the  case  of  the  alleged  suicide  of  Abdul  Assiz,  the  late  unhappy 
Sultan  of  Turkey.  It  was  said  that  his  veins  were  divided  by  a  sharp 
surgical  knife  or  lancet,  and  then  the  scissors  worn  by  him  were  stained 
with  blood,  as  if  he  had  done  the  deed.  We  shall  return  to  this  case 
presently. 

C.  You  should  carefully  examine  the  dress  of  the  wounded  or  murdered 
person.  Where  possible,  and  in  the  case  of  a  corpse  you  can  always  spare 
the  time,  examine  the  outer  clothing,  and  each  successive  layer  of  dress 
first,  before  cutting  off  or  otherwise  removing  the  coat,  shirt,  or  other  article 
of  dress.  Preserve,  if  possible,  all  the  holes  indicative  of  stabs,  cuts,  or 
other  use  of  weapons,  either  by  not  destroying  the  clothes  at  all,  or  by  slit- 
ting them  up  remote  from  the  tear  or  opening  in  the  dress.  In  some  cases, 
as  of  gunshot  wounds,  the  several  layers  might  be  removed  together,  by 
cutting  round  and  outside  the  openings  in  the  various  articles  of  clothing, 
by  a  similar  manoeuvre  to  that  recommended  in  the  case  of  wounds.  In 
the  Schleswig-Holstein  war,  Mr.  L.  S.  Little  found  a  Dane  wounded  by  a 
bullet  through  seventeen  different  layers  of  as  many  garments.  The  poor 
man  had  apparently  worn  all  his  wardrobe,  just  as  the  father  of  the  poet 
Coleridge  is  said  to  have  worn  the  relays  of  shirts  with  which  he  was  fur- 
nished by  his  wife!  The  clothes  should  be  preserved  under  lock  and  key, 
with  an  appropriate  label  or  inscription.  In  the  case  of  Rynwick  or  Ren- 
wick  Williams,  tried  in  July,  1790,  well  known  by  the  appellation  of  "  The 
Monster,"  for  assaulting  Ann  Porter,  spinster,  the  indictment  set  forth  that 
he  did"tear,spoil,cut,and  deface  her  garments,viz.,onesilk  gown, value  20s.; 
a  pair  of  stays,  value  5s.;  a  silk  petticoat,  value  5s.;  one  other  petticoat,  value 
5s. ;  a  linen  petticoat,  value  5s. ;  and  a  shift,  value  5s."  It  would  appear  that 
Miss  Porter  received  a  wound  on  her  hip,  for  Mr.  Tomkins,  a  surgeon  who 
attended  her,  deposed,  "that  the  wound  was  made  with  a  sharp  instrument 
which  appeared  to  be  the  same  that  had  injured  the  clothes.  He  had  ex- 
amined the  clothes,  all  but  the  shift;  the  first  part  of  the  wound  was  only 
through  the  skin,  the  middle  part  was  at  least  three  or  four  inches  deep, 
and  then  it  ran  about  three  inches  more  through  the  skin  only.  The  whole 
length  of  the  wound  was  between  nine  and  ten  inches.  Part  of  the  blow 
was  below  the  bow  of  the  stays,  if  not,  it  would  probably  have  pierced 
even  the  abdomen.  The  blow  or  wound  must  have  been  with  great 
violence."  It  is  somewhat  strange  that  the  prisoner,  who  was  tried  a  little 
later  for  eight  other  similar  assaults,  and  convicted  on  four,  should  not 
have  been  tried  for  the  wounding.  The  object  probably  was  to  save  his 
life.  He  was  tried  under  an  act  passed  in  the  6th  of  King  George  I,  against 
cutting  and  defacing  of  garments,  etc.,  and  Mr.  Justice  Buller,  though  he 
said  this  was  the  first  case  tried  under  the  act,  said  also  that  it  was 
notorious  such  cases  were  very  common. 

N.  B. — Although  a  shot  or  knife  wound  must  usually  traverse  clothes  to 
reach  a  covered  part,  yet  fatal  injuries  may  be  inflicted,  and  leave  no  mark 
on  the  dress.     (See  illustrative  cases.) 

D.  The  surroundings  of  the  wounded  person  shoidd  be  carefidly  examined. 
We  have  before  advised  you  to  make  a  rough  sketch  of  the  position  of  the 
body  in  the  case  of  murder.  (See  Fig.  1,  page  30,  and  Taylor,  he.  cit.,  vol. 
i,  p.  491.)  But  if  called  to  a  wounded  person,  even  if  you  have  no  time  to 
make  a  sketch,  you  should  note  carefully  the  position  in  which  he  is.  If 
there  are  bystanders,  inquire  if  the  person  or  corpse  have  been  moved. 
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Examine  the  surrounding  furniture  and  the  floor  for  marks  of  a  struggle 
(disordered  or  broken  furniture)  and  for  spots  of  blood.  It  might  be  well 
in  many  cases  to  cut  out  the  marks  of  blood  with  a  sharp  knife  if  on  wood, 
and  to  scrape  them  off  or  dig  them  up  if  on  stone,  bricks,  or  earth.  If  the 
stains  are  on  bedding  (linen  sheets,  or  blankets,  towels,  etc.),  these  articles 
should  be  taken  away  entire  and  examined  at  leisure.  In  giving  evidence 
on  such  matters  it  is  best  to  confine  yourselves  to  simple  matters  of  fact. 
In  an  instance  recorded  by  Dr.  Taylor,  a  medical  witness  said  that  there 
were  evidences  of  a  severe  struggle.  Ou  being  cross-examined,  however,  it 
appeared  that  a  broken  glass  and  an  overturned  chair  were  almost  the 
only  facts  on  which  he  based  this  assertion.  In  the  case  of  Reg.  V.Gardner, 
the  sweep's  wife  had  numerous  cuts  in  her  fingers  (figured  ;it  p.  4!)2  of  Dr. 
Taylor's  book ),  such  as  would  be  caused  by  a  person  taking  hold  of  a 
knife  in  order  to  wrest  it  from  her  assailant. 

The  importance  of  noting  minute  circumstances  is  well  shown  by  a  case 
recorded  by  Dr.  F.  Ogston  of  Aberdeen  ("  Med.  Times  and  Gazette,"  Jan- 
uary 20,  1877;  see  also  Taylor,  loc.  cit.,  p.  504,  vol.  i).  The  prisouer 
Davidson  was  tried  for  murder  before  the  Aberdeen  Court  of  Justiciary, 
April,  1855,  and  the  origin  of  certain  wounds  on  the  head  of  the  deceased 
turned  on  the  question  of  the  presence  or  absence  of  nails  at  the  head  of 
a  bed.  Lord  Deas,  the  judge,  remarked  :  "  A  medical  man  when  he  sees  a 
dead  body,  should  notice  everything."  There  was  reason  to  believe  that  the 
nails  had  been  driven  in  after  the  infliction  of  the  violence,  and  even  after 
the  post-mortem  examination  ;  and  although  some  medical  evidence  went 
to  show  that  the  wounds  might  have  been  accidental,  yet  Dr.  Ogston 
showed  that  there  was  no  blood  on  the  bed-stock  where  the  nails  were  said 
to  have  been,  as  on  the  theory  of  the  defence  there  should  have  been. 
Again,  the  distance  of  the  nails  from  one  another  and  the  distance  of  the 
wounds  do  not  seem  to  have  coincided.  It  does  not  appear  that  there  were 
any  actual  measurements  of  the  distance  between  the  wounds.  Dr.  Ogston 
justly  says:  Not  only  measure  the  wounds  themselves,  but  also  the  distance 
apart,  when  there  are  two  or  more  wounds  on  any  one  region  of  the  body. 
Had  there  been  sufficient  attention  to  the  state  of  the  bedstead  the  prisoner 
would  have  been  convicted. 

You  may  be  asked  in  some  of  these  cases,  how  far  could  a  person  with 
such  and  such  a  wound,  whether  suicidal,  accidental,  or  homicidal,  run, 
walk,  or  crawl  after  the  reception  of  the  wound  ?  We  would  suggest  to 
you  not  to  be  too  dogmatic  on  such  a  point.*  We  will  give  two  cases  to 
illustrate  the  need  of  caution  in  framing  your  reply.     A  young  woman  in 

*  We  can  scarcely  do  better  here  than  quote  the  sensible  and  manly  advice  of 
Sir  William  Blizard,  formerly  surgeon  to  the  London  Hospital.  He  said  to  his 
pupils,  "  Be  the  plainest  men  in  the  world  in  a  court  of  justice  ;  never  harbor  a 
thought  that  if  you  do  not  appear  positive  you  must  appear  little  and  mean  ever 
after;  many  old  practitioners  have  erred  in  this  respect.  Give  your  evidence  in 
as  concise,  plain,  and  yet  clear  a  manner  as  possible  ;  be  intelligent,  candid,  plain, 
and  just,  never  aiming  at  appearing  unnecessarily  scientific;  state  all  the  sources 
by  which  you  have  gained  your  information.  If  you  can,  make  your  evidence  a 
self-evident  truth  ;  thus  though  the  court  maj*  at  the  time  have  too  good  or  too 
mean  an  opinion  of  your  judgment,  yet  they  must  deem  you  an  honest  man  ;  never 
then  be  dogmatic,  or  set  yourselves  up  for  judge  and  jury  ;  take  no  side  whatever, 
be  impartial,  and  you  will  be  honest.  In  courts  of  judicature,  you  will  frequently 
bear  the  counsellors  complain  when  a  surgeon  gives  his  opinion  with  any  kind  of 
doubt,  that  he  does  not  speak  clearly  ;  but  if  he  is  loud  and  positive,  if  he  is  tech- 
nical and  dogmatic,  then  he  is  allowed  to  be  clear  and  ri^ht!  I  am  sorry  to  have 
it  to  observe  that  this  is  too  frequently  the  case."  "  London  Medical  and  Physical 
Journal,"  vol.  xxi,  p.  403.  Quoted  in  a  note  to  Beck,  p.  961.  (Sir  William  Blizard 
was  justly  considered  one  of  the  first  surgeons  of  his  day. 
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the  neighborhood  of  Uxbridge  is  confined  of  a  child  at  or  near  term.  She 
loses  so  much  blood  that  her  own  clothes,  a  number  of  towels  and  shifts, 
and  the  bed  and  bedding,  and  floor  of  the  room,  are  soaked  with  it.  She 
contrives,  however,  to  drop  from  a  bedroom  window,  a  height  of  twelve  or 
fourteen  feet,  to  walk  at  least  a  couple  of  miles  (for  she  was  tracked  by 
the  blood  so  far),  and,  it  is  believed  also,  to  walk  all  the  way  to  London — ■ 
some  nine  or  ten  miles  at  least — and  when  seen  by  one  of  the  authors  four 
days  after,  appeared  little  the  worse  for  it.  She  also  carried  a  bundle.  It 
is  possible  she  may  have  had  a  ride  in  a  market-cart  part  of  the  way. 
Again,  a  man  is  wounded  in  the  skull  (parietal  region)  by  a  bolt  used  in 
riveting.  The  force  of  the  blow  stuns  him,  fractures  his  skull,  so  as  to 
expose  and  lacerate  the  dura  mater,  and  allows  a  portion  of  the  brain  to 
escape.  There  was  considerable  haemorrhage.  Yet  as  soon  as  he  recovered 
consciousness  (in  about  a  quarter  of  an  hour)  he  walked  a  distance  of  more 
than  two  miles  to  the  London  Hospital,  and  told  his  own  story.  This  case 
occurred  in  Mr.  Curling's  practice,  but  was  seen  by  one  of  the  authors. 
The  man  recovered,  too,  in  spite,  first  of  erysipelas,  and  then  of  hospital 
gangrene.* 

E.  Any  weapons  that  are  shown  you; or  which  may  be  found  in,  or  upon,  or 
near,  the  body  of  the  wounded  person,  should  next  be  carefully  examined,  and 
if  possible  compared  with  the  wound  or  wounds  then  and  there.  In  the 
case  of  a  dead  body  this  is  of  course  easy.  Many  discussions  have  arisen 
as  to  what  constitutes  a  weapon.  Webster  defines  it  as  "  an  instrument  of 
fence;  something  with  which  one  is  armed  to  kill  or  injure  another,  as  a 
sword  or  musket,  etc."  Formerly  there  was  much  legal  discussion  on  this 
point.  There  could,  of  course,  be  little  doubt  as  to  instruments  of  warfare ; 
so  that  all  projectile  throwers,  slings,  and  bows  and  arrows,  firearms  of  all 
kinds  and  sizes,  both  large  and  small,  and  plain-bored  or  rifled  ;  swords, 
spears,  javelins,  battle-axes,  bayonets,  daggers,  etc.,  were  clearly  included. 
Nor  was  it  easy  to  say  that  a  common  axe  or  a  surgical  knife  were  not 
weapons.  But  exception  was  taken  to  including  stones  and  brickbats, 
sharp  tools,  such  as  awls,  or  chisels,  or  augers,  or  hammers  used  in  peaceful 
trades,  and  in  one  case  to  an  iron  hook  at  the  end  of  a  wooden  arm,  used 
by  a  one-armed  man  as  a  weapon,  and,  as  it  turned  out,  a  very  fatal  one. 
You  are  not  likely  to  be  much  troubled  with  these  subtleties  of  law  and 
philology,  at  least  in  England,  for  the  words  of  the  statute  are  now  plain : 
"  Whosoever  shall,  by  any  means  whatsoever ,  wound,  or  cause  any  grievous 
bodily  harm,  to  a  person,  etc."  Yet,  as  Dr.  Taylor  remarks,  the  use  of 
any  weapon,  that  is,  of  any  addition  to  what  may  be  called  the  natural 
Weapons  or  means  of  defence  (the  fists  or  feet),  is  considered  an  aggravation 
of  the  prisoner's  crime,  and  the  more  deadly  the  weapon,  as  for  example, 
a  sharp  and  twisted  stiletto,  or  a  many-chambered  revolver,  the  greater 

*  The  following,  from  Beck,  is  a  case  in  point  At  the  Warwick  Assizes  in  1832, 
John  Dunks  was  tried  for  the  murder  of  Mary  Green.  After  conviction  he  confessed 
that  he  cut  her  thr.  at  with  a  knife  in  a  hovel.  The  wound  was  7  inches  long,  3 
deep,  dividing  the  trunk  of  the  carotid,  and  all  the  principal  branches  of  the  ex- 
ternal carotid  and  jugulars;  yet  in  this  state  it  appears  that  she  ran  23  yards, 
besides  crossing  a  bar-gate,  3  feet  10  inches  high.  At  this  distance  at  least  she  was 
found  and  the  criminal  to  the  last  denied  that  he  had  touched  her,  except  in  the 
hovel,  where  he  left  her  for  dead.  A  gentleman  went  over  the  ground  after  the 
trial,  and  it  took  him  about  thirty  seconds.  Scarcely  any  blood  was  observed  in 
the  intermediate  space,  and  this  is  explained  by  supposing  that  she  closed  the 
wound  with  her  cap,  and  also  by  holding  down  her  head.  Much  blood  had,  how- 
ever, flowed  down  her  breasts,  and  lodged  about  the  pubes.  In  the  hovel,  also, 
a  large  quantity  was  observed.  "  London  Medical  Gazette,"  vol.  x,  p.  183.  Beck, 
p.  631. 
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the  offence.  You  may  consult  Henke's  "ZVitschrift  der  S.  A.,"  1844,  1, 
G7,  quoted  by  Dr.  Taylor;  Fodere,  and  Orfila,  and  some  of  the  older 
writers  deal  with  this  point  at  some  length.  The  characters  we  have  given 
in  the  introduction,  of  incised,  lacerated,  and  other  wounds,  will  assist  you 
in  forming  a  judgment  as  to  the  kind  of  weapon.  Incised  wounds,  for 
instance,  will  usually  be  inflicted  by  weapons  with  sharp  edges,  such  as 
knives,  swords,  two-edged  cutlasses,  and  the  like.  A  razor  is  a  kind  of 
knife,  and  so  are  most  surgical  instruments  used  in  cutting.  (See  p.  934, 
note.)  A  sharp-pointed  and  narrow  instrument  (long-bladed  knife,  bayonet, 
spear,  poniard,  rapier,  etc.)  will  produce  stabs  or  punctured  wounds.  In 
these,  if  they  traverse,  as  remarked  before,  the  aperture  of  entry  is  gen- 
erally larger  than  the  aperture  of  exit,  and  its  edges  are  sometimes  everted 
(although  the  contrary  might  be  supposed,  and  does  sometimes  occur)  from 
the  withdrawal  of  the  weapon,  when  done  rapidly.  It  is  sometimes  assumed 
that  mounds  from  broken  glass  cannot  be  clean  cut  incisions,  and  must  contain 
broken  glass.  The  authors  know  that  this  is  not  always  true.  It  is,  how- 
ever, in  general  correct  to  say,  that  wounds  from  broken  glass  and  broken 
china  or  earthenware  are  generally  characterized  by  their  great  irregularity, 
and  the  unevenness  of  their  edges.  Again,  punctures  from  a  flint  or  sharp 
stone  are  generally  lacerated  and  irregular.  The  authors  know  of  a  case  in 
which  a  young  lady  suddenly  sat  down  on  and  broke  a  crinoline  steel, 
which  penetrated  the  vulva  and  vagina  to  a  considerable  depth,  thus  pro- 
ducing a  lacerated  external  wound,  and  a  deep  punctured  internal  one, 
with  copious  and  alarming  haemorrhage.  Fortunately  her  father,  who 
was  a  medical  man,  was  close  at  hand.  The  cases  given  by  Dr.  Taylor, 
at  pp.  471  and  472,  were  clearly  not  at  all  likely  to  be  produced  by  broken 
glass,  for  one  was  a  clean  cut  five  inches  long  and  one  inch  deep,  laying 
bare  the  carotid  artery;  another,  a  clean  cut,  like  that  produced  by  a  pen- 
knife (and  one  was  found  on  the  prisoner),  about  two  inches  long  and  one 
deep.  But  the  authors  know  of  a  case  in  which  a  chemist's  apprentice  in' 
cleaning  a  window  cut  his  wrist,  and  severed  his  radial  artery  completely. 
The  wound  was  not  very  ragged,  and  it  looked  at  first  as  if  it  might  have 
been  done  by  a  knife.  But  there  were  other  and  slighter  cuts  on  the  fin- 
gers from  the  broken  glass.  They  also  know  of  a  case  in  which  a  thief 
got  his  head  right  through  a  pane  of  glass  of  large  size,  and  thus  cut  his 
throat ;  some  broken  glass  was,  however,  found  in  the  wound.  At  the 
Worcester  Summer  Assizes  in  1838,  says  Dr.  Taylor,  a  case  was  tried  in 
which  the  deceased  was  said  to  have  died  from  a  small  punctured  wound 
of  the  chest,  supposed  to  have  been  produced  by  a  small  skewer  found 
near  the  spot.  The  wound,  five  and  a  half  inches  deep,  had  completely 
traversed  the  right  ventricle  of  the  heart,  and  had  led  to  death  from  loss 
of  blood.  The  defence  alleged  that  the  wound  was  produced  by  falling  on 
a  nail  projecting  from  a  tub.  The  surgeon,  however,  said  that  the  wound 
was  a  clean-cut  one,  whereas  if  done  by  a  nail  it  would  have  been  ragged. 
The  24th  and  25th  Vict.,  c.  100,  which  we  have  mentioned  before,  relieves 
medical  witnesses  from  any  very  special  responsibility  as  to  the  exact  mode 
of  production  of  wounds.  But  your  own  credit  as  surgeons  and  careful 
observers  is  at  stake,  and  you  may  sometimes  be  able  to  prove  the  inno- 
cence of  one  prisoner,  or  the  guilt  of  another,  by  a  carel'ul  examination  of 
a  wound.  Thus,  says  Dr.  Taylor,  Mr.  Hancock  was  able  by  this  means 
to  disprove  a  charge  of  maliciously  wounding  made  against  innocent  persons 
in  January,  1853.  A  little  girl,  whilst  sitting  on  or  over  an  iron  grating, 
was  said  to  have  been  wounded  in  the  private  parts  by  some  person  or 
persons  pushing  a  toasting-fork,  or  some  pointed  instrument,  through  the 
bars  from  below.  There  were  no  marks  of  punctures,  as  there  should  have 
been  with  such  a  history,  but  only  some  slight  laceration  of  the  parts,  such 
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as  she  might  easily  have  got  by  falling  on  the  edge  of  the  grating.  There 
were  also,  to  confirm  this  view  of  the  case,  some  bruises  on  the  thigh. 
Although  the  remark  more  properly  belongs  to  the  section  of  wounds  ou 
the  genitals,  it  is  perhaps  not  amiss  to  remark  here,  that  the  accidental 
breaking  of,  and  falls  on  pots  de  chambre,  not  seldom  inflict  somewhat 
severe  wounds  on  the  female  genitals.  It  is  often  difficult  to  say  whether 
the  fist,  or  a  stone,  or  some  blunt  instrument  have  inflicted  lacerated  and 
coutused  wounds  on  the  scalp.  Sometimes  a  fall  on  stones,  gravel,  etc., 
may  inflict  injuries  which  may  appear  to  have  been  caused  by  a  blow. 
Gravel,  sand,  mud,  or  fragments  of  grass,  sawdust,  etc.,  found  in  a  ivound, 
may  throw  light  on  this  question.  We  have  before  remarked  that  ivhen 
the  skin  i?  tense,  comparatively  blunt  things  (edge  of  a  pewter  pot,  edge  of  a 
fender,  the  knuckles,  etc.)  will  cause  a  tolerably  clean-cut  wound  in  some 
situations  (edge  of  orbit,  zygoma,  side  of  head,  etc.).  The  tension  and 
elasticity  of  the  skin  will  modify  the  shape  of  the  wound.  Hence  the  wound 
of  a  bayonet,  dagger,  or  bullet,  etc.,  often  looks  smaller  than  the  weapon  or 
missile  which  produced  it.  The  act  of  Parliament  referred  to  above  makes 
it  immaterial  whether  the  wound  was  produced  directly  by  a  weapon  or 
indirectly  by  any  violence  on  the  part  of  the  assailant.  We  mean  im- 
material as  regards  the  conviction  of  the  prisoner,  for  as  regards  his  sen- 
tence, it  is  a  very  different  thing  whether  the  prisoner  merely  pushed  the 
deceased,  so  that  he  or  she  sustained  a  fatal  fall,  or  whether  he  aimed 
direct  at  the  dead  man  or  woman  with  a  five  or  seven  chambered  revolver, 
and  fired  once  or  several  times.  In  Reg.  v.  Dodd  (Shrewsbury  Summer 
Assizes,  1853),  Justice  Coleridge  held,  that  if  the  prisoner  knocked  the 
deceased  down,  that  it  would  make  no  difference  whether  the  deceased 
died  from  the  fall  on  a  stone  floor,  or  from  injury  directly  produced  by  the 
stone  which  was  thrown  at  him.  The  death  took  place  a  week  after  the 
injury,  from  inflammation  of  the  brain  consequent  on  fracture  of  the  skull. 

Do  not  be  too  positive  that  the  knife  or  other  weapon,  even  though  it 
fits  the  wound,  is  the  identical  weapon.  Be  satisfied  with  saying,  "  such  a 
knife  (or  other  weapon)  might  have  produced  the  fatal  injury."  Taylor 
gives  the  following  case  from  Schworer  ("  Lehre  von  dem  Kindermorde.'') 
"A  man  stabbed  another,  and  a  knife  with  perfectly  entire  blade  was  pro- 
duced as  circumstantial  evidence  against  him,  the  surgeon  stating  that  the 
wound  was  caused  by  this  knife.  A  year  after  an  abscess  formed  where 
the  wound  was,  and  the  broken  point  of  the  real  weapon  was  discharged 
from  it.  Hence  the  knife  shown  in  court  could  not  have  been  the  weapon 
used." 

When  a  weapon  is  brought  to  you  do  not  wipe  or  cleanse  it.  Reserve 
it  for  further  examination  (for  blood  in  the  case  of  knives,  and  other  cut- 
ting or  stabbing  instruments,  see  chapter  on  bloodstains,  pp.  504-528); 
and  for  evidence  as  to  recent  discharge  or  otherwise  in  the  case  of  firearms. 
Note  particularly  the  maker's  name,  or  any  marks  or  numbers  in  the  case 
of  knives,  and  other  weapons.  Make  a  tracing  on  paper  with  a  pencil  of 
the  shape  of  the  weapon,  measure  it.  In  the  case  of  firearms,  handle  them 
discreetly,  and  do  not  point  them  at  any  one.  Many  accidents  have  arisen 
from  inattention  to  this. 

In  Reg.  v.  Skelton  (Carlisle  Spring  Assizes,  1858)  an  old  man,  it  was 
proved,  died  from  fractured  skull.  On  the  left  side  of  the  crown  of  the 
head  there  was  a  square-shaped  depressed  fracture,  about  the  size  of  a  half- 
crown  piece,  the  bone  beiug  depressed  or  driven  in.  In  the  prisoner's 
house  was  a  hammer,  with  a  square  face,  the  corners  being  slightly 
rounded;  it  fitted  the  wound  described.  The  other  end  of  the  hammer 
fitted  another  smaller  wound.  There  was,  however,  no  blood  on  it.  On 
an  angular  stone  found  near  there  was  blood,  and  one  white  human  hair. 
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The  prisoner  was  acquitted.  It  was  suggested  that  the  "calk"  or  square 
piece  of  iron  at  the  heel  of  a  horseshoe  might  have  produced  the  injury. 
There  was,  however,  no  trace  of  any  other  part  of  the  horseshoe.  We 
have  known  the  edge  of  a  horseshoe  produce  a  scalp  wound  which  re- 
sembled a  clean  cut,  except  that  the  edges  were  more  rounded  and  less 
sharp.  Fracture  has  also  been  brought  about  in  this  way.  As  we  stated 
before,  teeth,  hands,  and  feet  are  not  usually  considered  weapons  in  law. 
At  the  Nottingham  Assizes,  in  1832,  it  was  sought  to  put  artificial  arms 
and  legs  on  a  similar  legal  footing.  The  prisoner  had  used  an  iron  hook 
on  a  wooden  arm.  The  objection  was  overruled.  But  in  the  similar  case 
of  Benson,  tried  at  the  Central  Criminal  Court  for  a  ferocious  assault,  in 
November,  1871,  the  Deputy  Recorder,  in  passing  sentence,  said  :  "That 
having  the  hook  screwed  to  his  (left)  arm  the  assault,  though  very  brutal, 
was  less  heinous  than  if  it  had  been  done  with  a  knife  procured  for  the 
purpose." 

In  the  event  of  finding  hairs  on  weapons  (which  is  a  pretty  common  oc- 
currence, see  Taylor,  pp.  476-7,  509,  etc.)  you  should  examine  them  care- 
fully to  see  if  they  are  human  hairs,  or  those  of  some  domestic  or  wdd 
animal.  They  should,  if  human,  be  compared  with  hairs  from  the  victim, 
and  also  with  those  of  the  assailant's  head,  etc. 

Hairs  and  portions  of  dress  from  the  murderer  or  assailant  are  often 
found  in  the  hands  of  the  victim.  A  similar  examination  and  compari- 
son must  be  made  here. 

The  specimens  should  be  cleansed  in  turpentine,  and  mounted  in  Canada 
balsam  ;  so  preserved,  their  dimensions  and  appearances  are  little  altered, 
and  micrometric  measurements  can  be  easily  made  and  verified.  Careful 
attention  to  the  caution  given  in  the  chapter  on  bloodstains  will  prevent 
your  mistaking  rust  spots  or  grease  for  the  latter. 

Many  authors  on  Medical  Jurisprudence  (including  even  Dr.  Taylor) 
enter  into  definitions  and  explanations  as  to  direct  evidence  (or  that  from 
witnesses  who  have  seen  the  deed,  or  heard  the  words,  cries,  etc.),  and  cir- 
cumstantial evidence,  such  as  that  afforded  by  the  wounds,  bloodstains, 
dress,  weapons,  etc.,  or  the  presumptive  evidence  founded  on  all  these.  We 
do  not  propose  to  incumber  our  pages  with  these.  Nearly  all  the  evidence 
given  by  medical  witnesses  in  the  cases  of  wounds  in  trials  for  murder 
belongs  to  the  latter  classes.  You,  as  medical  witnesses,  depose  to  the  facts 
or  circumstances  of  the  case.  It  is  for  the  judge  and  jury  in  most  cases  to 
draw  the  conclusions.  Yet  you  must  not  omit  to  guide  their  decisions  by 
pointing  out  such  obviously  striking  facts  as  may  at  once,  from  their 
nature,  weigh  heavily  for  or  against  the  accused.  For  instance,  "  it  is  re- 
corded in  the  life  of  that  great  surgeon,  Sir  Astley  Cooper,  that  when 
called  to  see  Mr.  Blight,  of  Deptford,  who  had  been  mortally  wounded  by 
a  pistol-shot  in  the  year  1806,  he  inferred  from  an  examination  of  the 
localities  that  the  shot  must  have  been  fired  by  a  left-handed  man.  The 
ouly  left-handed  man  near  the  premises  at  the  time  was  a  Mr.  Patch, 
a  particular  friend  of  the  deceased,  who  was  not  in  the  least  suspected. 
This  man  was,  however,  subsequently  tried  and  convicted  of  the  crime, 
and  made  a  full  confession  of  his  guilt  before  execution."  (Taylor,  loc.  cit., 
p.  505  ;  see  also  ibid.,  p.  493.)  In  the  case  of  Sellis  (see  illustrative  cases) 
the  prisoner  was  found  to  be  ambidextrous.  So  in  other  cases.  Dr.  Taylor 
mentions  one  a  woodcarver.*     Although  you  had  better  generally  leave 

*  Tim  evidence  as  to  riqht  or  left- handedness  in  a  given  individual  must  in 
general  be  a  matter  of  testimony  of  those  who  know  the  person.  Dr.  Struthers 
(  "  Anatomical  and  Physiological  Observations,")  observes  that  the  viscera  in  the 
right  half  of  the  body  are  heavier  than  those  of  the  left  half,  and  Gratiolet  says  the 
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gunsmiths  and  armorers  to  enter  into  technical  details  regarding  weapons 
with  which  they  are  familiar,  we  advise  you  to  learn  all  you  can  as  to 
weapons  in  any  given  case  in  which  you  are  concerned.  As  we  shall  show 
you,  under  gunshot  wounds,  and  as  the  anecdote  above  proves,  the  convic- 
tion or  acquittal  of  prisoners  often  turns  on  purely  technical  matters. 

F.  As  regards  the  person,  dress,  and  weapons  of  the  suspected  assailant  or 
murderer,  the  same  principles  must  guide  you  in  the  examination  as  are  laid 
down  for  your  guidance  in  the  examination  of  the  victims.  On  the  person 
there  may  be  marks  of  injuries  inflicted  in  the  struggle,  when  the  person 
assailed  has  made  resistance.  So  that  a  murderer  may  be  cut  about  the 
bauds  or  lace,  or  stabbed  in  some  part  with  the  same  knife  or  other  weapon 
he  has  used  to  attack.  He  may  even  have  gunshot  or  bullet  wounds,  or 
when  firing  very  close,  may  be  blackened  with  the  powder.  Murderers 
who  wish  to  gratify  revenge,  or  who  are  actuated  by  jealousy,  and  lunatics 
who  first  murder  and  then  commit  suicide,  often  shoot  or  stab  themselves. 
So  with  patriots  and  conspirators.  You  remember  Martial's  epigram  (xiv, 
lib.  i)  about  Arria  the  brave  wife  of  Psetus  Cecinna  of  Padua. 

"Casta  puo  gladium  cum  traderet  Arria  Pseto, 
QiH'in  de  viseeribus  traxerat  ipsa  suis  ; 
Si  qua  tides,  vulnus,  quod  feci,  m>n  dolet,  inquit: 
Sed  quod  tu  facies,  hoc  mihi,  Paete,  dolet!" 

In  modern  times  there  are  many  examples  of  combined  murder  and 
suicide.  To  quote  one  ouly  at  present.  In  April,  1799,  the  (Rev.)  James 
Hachnan  was  indicted  at  the  Central  Criminal  Court  for  the  wilful  murder 
of  (Miss)  Martha  Ray,  by  shooting  her  with  a  pistol  just  outside  Covent 
Garden  Theatre,  after  the  play.  She  died  almost  instantly.  "Her  wound 
was  received  in  front  of  the  head,  in  the  centra  coronalis,  and  the  ball  was 
discharged  (came  out)  under  the  left  ear."  No  sooner  had  he  done  this, 
than  he  shot  himself,  also  in  the  head,  with  another  pistol.  His  wound, 
though  severe,  was  not  mortal,  though  he  bled  very  much.  He  recovered 
sufficiently  to  be  tried  in  a  few  days.  (It  happened  on  the  7th  April,  and 
the  trial  was  in  the  same  month.)  No  sooner  had  he  done  the  fatal  deed, 
than  the  "  frenzy,"  as  he  called  it,  was  over.  From  a  letter  he  wrote, 
and  his  confession  at  the  trial,  it  would  appear  that  jealousy  was  the  motive. 
He  was  sentenced  to  death. 

A  careful  examination  of  the  direction  of  the  wounds  is  of  course  im- 
portant here.  The  murderer's  hands,  face,  or  some  other  part  of  the  body 
may  bear  the  marks  of  nails  and  teeth.  These  should  be  carefully  ex- 
amined and  measured.  It  is  very  often  a  good  plan  to  take  a  wax  or  clay 
mould  of  the  teeth  and  nails  of  the  deceased.  Ordinary  beeswax  (still 
better  if  with  some  oil  or  tallow),  modeller's  clay  or  plaster  of  Paris,  or 
even  gutta-percha  softened  in  warm  water,  will  do  for  this.  Sometimes  the 
victim,  as  mentioned  before,  has  grasped  hairs,  or  bits  of  skin,  from  his  or 
her  assailant.  These  must,  of  course,  be  carefully  examined  and  compared 
(see  before,  and  chapters  on  examination  of  hairs,  etc.). 

left  brain  is  better  developed.  The  majority  of  mankind,  either  by  instinct  or  edu- 
cation, are  ?,i<7A?'-handed.  In  such  the  muscles  of  the  right  upper- extremity  are 
rather  better  developed  than  those  of  the  left.  The  right  chest  is  also  bigger.  In 
some  few  left-handed  persons  there  is  transposition  of  the  viscera  (the  converse  is 
not  always  true),  in  most  the  left  upper  extremity  and  thorax  are  more  muscular 
than  the  right  arm  and  chest.  In  some  cases  of  left- handedness,  the  right  half  of 
the  brain  has  been  said  to  be  much  larger  than  the  left.  Ambidextrous  persons 
present  the  greatest  difficulty.  There  seems  no  proof  of  Hippocrates'  assertion 
that  women  are  never  ambidextrous — rather  the  contrary. 
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In  one  case,  the  murderer  dropped  a  toothplate  in  the  scuffle,  and  by  the 
peculiar  make  of  this  and  its  fit,  he  was  discovered. 

Of  the  careful  examination  of  weapons  we  have  spoken  before  (p.  975), 
and  shall  return  to  the  subject  under  Gunshot  Wounds.  Whilst  speaking 
generally,  however,  the  following  cases  from  Sonnenschein,  ("  Handbuch 
der  Gerichtlichen  Chemie,"  p.  379,  etc.)  are  very  instructive.  The  first 
is  as  follows:  "  F.  67,  6>).  A  buckshot  was  extracted  from  a  wound.  This 
missile  had  not  only  the  precise  size  of  several  others,  found  in  the  posses- 
sion of  a  wounded  person,  but  also  the  precise  chemical  composition  of 
these,  which  was  so  far  remarkable,  as  not  only  was  there  lead  but  a  very 
unusual  quantity  of  antimony  in  these  shots."  Again,  "  G.,  183,  66.  A 
pbaeher  shot  at  a  gamekeeper  or  forest  bailiff;  the  wad,  or  rather  paper, 
in  which  the  shot  was  wrapped  was  found,  and  consisted  of  a  sort  of  red 
blotting-paper  of  peculiar  make.  In  searching  the  poacher's  house  a 
quantity  of  similar  paper  was  found,  which,  with  other  evidence,  settled 
the  case,  and  the  poacher  was  convicted."  Other  cases  are  reported,  in 
which,  in  the  prisoner's  pockets,  or  at  his  lodgings,  a  torn  newspaper  has 
been  found,  corresponding  with  the  paper  used  as  wadding. 

The  dress  of  the  suspected  person  must  be  carefully  examined  for  blood- 
stains. {See  the  chapter  on  that  subject,  page  504.)  In  the  recent  Hun- 
gerford  murders  of  police,  Drs.  Tidy  and  Major  found  that  the  poachers 
who  were  suspected  had  not  only  washed  the  bloodstained  parts,  but  had 
covered  them  over  with  red  lead.  This,  although  it  increased  Dr.  Tidy's 
difficulties,  did  not  prevent  the  discovery  of  the  blood,  nor  even  the  appli- 
cation of  the  spectroscopic  tests.  Even  so  simple  a  reagent  as  distilled  or 
soft  water  would  dissolve  the  blood-coloring,  and  not  affect  the  red  lead, 
except  very  slightly.  It  may  not  be  amiss  to  mention  here,  that  the  use 
of  soap  or  alkalies  (as  in  washing  bloodstains)  does  not  reallv  prevent 
even  the  use  of  the  guaiacum  test  of  Van  Deen  and  Day.  For  if  we 
find  no  reaction,  or  that  soap  has  been  used,  it  is  sufficient  to  acidulate 
with  lemon-juice,  citric  or  tartaric,  or  acetic  acids,  when  the  sapphire  blue 
comes  out  almost  as  well  as  when  no  soap  has  been  used.  In  some  cases 
quite  as  well.  It  does  not  seem  even  that  red  corpuscles  are  essential  to 
this  reaction.  If  the  serum,  fibrin,  or  leucocytes  are  present,  the  reaction 
is  obtained.  You  may  test  this  by  filtering  out  the  red  corpuscles,  or  if 
too  small  for  this,  letting  them  subside,  and  testing  the  serum,  or  washed 
coagulum. 

footprints  must,  of  course,  be  carefully  examined  and  compared  with 
the  feet  or  boots  (as  the  case  may  be)  of  the  suspected  person  or  persons. 
(See  page  5S7.)  In  the  Hungerford  case  wax  was  used  to  take  the  im- 
pressions, but  we  think  stearin  or  paraffin  better.  Examine  prisoner  for 
right  or  leftdiaudedness,  also  his  dress,  etc. 

Of  Gunshot  Wounds,  or  Injuries  from  Firearms,  Fireworks, 
and  other  weapons,  mlssiles,  and  explosives. 

Of  the  Weapons  themselves,  and  of  the  Generhl  Theory  of  Projectiles  as 
bearing  upon  Practical  Points. 

Although  the  laws  which  govern  the  flight  of  projectiles  in  vacuo,  are 
tolerably  simple,  being  founded,  as  we  shall  presently  see,  upon  the  New- 
tonian laws  of  motion  and  the  effects  of  gravity,  yet  the  consequences  of 
the  resistance  of  the  air,  of  differences  in  the  shape  and  weight  of  the  mis- 
sile or  projectile,  of  the  amount  of  gunpowder  or  other  substance  which 
is  to  furnish  the  impelling  or  propelling  power,  and  the  effects  of  the  ac- 
curacy, and  amount  of  rifling  of  the  bore  of  the  weapon,  as  well  as  of  the 
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length  of  its  barrel,  or,  in  other  words,  of  the  tube,  all  tend  to  complicate 
the  practical  problems.  And  the  resistance  of  the  air  may  be  still  farther 
modified  by  the  pressure  and  velocity  of  the  prevailing  winds  ;  whilst  the 
degree  to  which  the  missile  or  shot  penetrates  depends  not  only  on  its  mass 
and  velocity  or  momentum,  but  upon  the  nature  of  the  resisting  material. 
So  that  in  rifle-shooting,  and  gunnery  of  every  description,  we  really  have 
complicated  problems.  All  that  we  can  pretend  to  do  for  our  readers  is 
to  glean  from  practical  works  some  few  of  the  results  of  experience,  and 
to  set  these  alongside  of  the  theory.  This  is  necessary  in  order  to  a  right 
understanding  of  the  peculiarities  of  gunshot  wounds.  Under  this  term 
we  include  the  wounds  and  injuries  caused  by  the  discharge  of  every  kind 
of  firearm  (and  even  of  an  airgun),  from  the  tiny  saloon  pistol,  which  is 
little  more  than  a  dangerous  toy,  to  the  "Woolwich  Infant,"  or  81-ton 
gun,  or  those  still  larger  monsters  of  100  and  200  tons,  which  Armstrong 
and  Whit  worth  in  England,  Krupp  in  Germany,  and  Dahlgren  in  America, 
are  said  to  be  making.  We  cannot  even  enumerate  all  the  names  of  these 
weapons,  or  of  the  missiles  they  discharge,  nor  is  it  necessary.*  In  order 
to  simplify  the  matter  for  practical  purposes,  we  may  first  divide  the  weapons 
themselves  into  two  or  three  classes.  The  first  broad  distinction  is  into  fire- 
arms proper,  or  those  in  which  the  missile  is  discharged  from  a  tube  of  longer 
or  shorter  dimensions,  including  all  the  weapons  mentioned  in  the  previous 
note  ;  and  fireworks  or  missiles  of  the  rocket  and  torpedo  class,  in  which  there 
is  no  tube,  except  that  of  the  cartridge,  and  the  whole  weapon,  so  to  speak, 
is  discharged.  In  real  truth,  however,  the  distinction  is  somewhat  arbi- 
trary, since  in  the  rocket  class,  there  is  a  tube,  but  this  goes  with  the  shot 
or  shell  or  other  contents,  at  least  a  part  of  the  distance.  As  these  will 
detain  us  but  a  short  time,  we  will  deal  with  them  first.  Rockets  are  of 
great  antiquity,  and  are  said  to  have  been  invented  by  the  Chinese.  Tip- 
poo  Sahib  used  them  against  the  .English.  Sir  W.  Congreve  first  made 
them  of  iron,  and  under  the  name  of  Congreve  rockets  they  were  long 
used  in  the  British  service.  He  employed  shell-heads,  and  heads  filled 
with  inflammable  composition,  for  incendiary  purposes.  All  these  rockets 
were  kept  head  foremost  in  their  flight,  by  the  use  of  a  stick  which  acted 
on  the  same  principle  as  the  feathers  of  an  arrow.  Grooves  are  now  made 
in  the  side  of  the  rocket,  and  in  order  to  dispense  with  the  use  of  a  stick, 
a  rapid  rotation  is  imparted  to  it  by  means  of  a  triple  shield  at  the  base, 
the  invention  of  Mr.  Hale.  The  patterns  now  used  in  the  British  service 
are  9-inch  and  24-inch.  Though  they  can  be  fired  from  the  ground,  they 
often  are  fired  from  a  tube.     Used  to  frighten  horses,  and  to  set  fire  to 

*  Artillery,  a  general  name  for  heavy  guns  ;  arquebuse  ;  basilisk;  blunderbuss; 
bomliard  ;  caliver  ;  cannon,  a  general  name  for  larsre  guns,  smoothbore  or  rifled  ; 
carronade  ;  carbine,  a  name  for  a  short  musket  or  rifle  ;  culverine  ;  falconet ;  field- 
piece  ;  firelock  ;  fowling-piece  ;  fusil  ;  gun.  a  name  ";iven  alike  to  duckguns  and 
other  sporting  weapons,  and  to  heavy  ship  and  fieldpieces,  and  the  larire  guns  used 
in  forts;  gingall,  or  jinirall;  howitzer;  lintstock,  or  linstock  ;  matchlock;  mitrail- 
leuse; mortar,  used  to  fire  bomb-hells,  etc.  ;  musket  ;  musketoon  ;  paixhan  (gun); 
pistol;  piece;  peterero  ;  petronel  ;  petard;  pederera  ;  rifle  (the  Minie,  chassej  ot, 
needlegun,  Enfield,  Jacob,  Martini-Henry,  Lancaster,  Whitworth,  are  the  prin- 
cipal modern  forms);  repeater;  revolver  (forms  of  pistol  combinations,  of  which 
Adams's,  Colt's,  and  Dickinson's,  are  some  of  the  best  known)  are-  a  few  of  the 
names. 

Amonorst  the  missiles,  shots,  and  explosive  bodies,  either  discharged  by  these,  or 
independently,  are,  orsini  and  other  bombs;  shell  and  shot  of  all  sizes  and  shapes, 
solid  and  hollow  ;  such  as  ball,  grapeshot,  canister-shot,  cbainshot,  etc.  ;  bullets 
of  all  sorts  and  sizes  (spherical,  conical,  hexagonal,  etc.)  ;  slugs;  grenades;  carcass  ; 
rocket;  Congreve;  shrapnel;  langrage ;  torpedoes;  small  shot;  cartridges  of 
various  kinds,  etc. 


980  OLD    WEAPONS    DESCRIBED. 

powder  magazines  and  other  erections,  they  are  generally  filled  with  very 
explosive  materials,  small  shells  which  splinter  in  exploding,  and  easily 
combustible  substances.  The  injuries  inflicted  by  them  on  persons  will 
be  (a),  burns;  (b),  lacerated  and  contused  wounds;  (c),  penetrating  or 
perforating  wounds.  These  will  not  materially  differ  from  those  inflicted 
by  firearms  proper.  Besides  these,  there  are  life-rockets,  used  to  send  a 
line  to  a  ship  and  establish  communication  between  wrecked  ships  or  those 
in  danger  and  the  shore,  and  signal  rockets,  filled  with  colored  stars  and 
other  contrivances  for  giving  notice  of  their  presence. 

Torpedoes  are  cases  filled  with  explosives,  so  contrived  as  to  explode 
when  struck  by  a  ship's  keel,  or  at  a  given  signal  *by  a  time-fuse,  or  by  an 
electric  spark.  Essentially  destructive  weapons,  they  are  adapted  chiefly 
for  defence.  They  have  beeu  little  used  in  actual  warfare.  The  case  of 
the  Bremerhaven  explosion,  to  be  mentioned  presently,  showed  almost  dia- 
bolical ingenuity  in  adapting  clockwork  to  the  atrocious  purpose  of  de- 
stroying a  passenger  ship  and  all  her  cargo  in  order  to  get  the  insurance. 
If  a  torpedo  did  not  utterly  destroy  a  ship's  crew,  the  injuries  would  con- 
sist, as  in  the  case  of  rockets,  of  burns  ;  lacerated,  contused,  and  punctured 
wounds,  which,  as  in  the  case  of  wounds  from  fireworks  and  explosives 
generally,  are  aggravated  in  many  cases  by  foreign  bodies,  particles  of 
gunpowder,  or  of  the  explosive  composition,  bits  of  paper  and  pasteboard, 
particles  of  wood,  or  of  clothing,  etc.,  etc.,  which  tend  to  irritate  the  wound, 
to  promote  unhealthy  inflammation,  and  retard  the  healing  process.  (Con- 
sult the  articles  "Rocket"  and  "Torpedo,"  in  the  "English,"  and 
"Popular,"  and  "Chambers's"  Encyclopaedias.) 

Returning  to  our  first  division  of  firearms  proper,  these  may  be  conve- 
niently divided  into  easily  portable  or  hand  weapons  (pistols,  revolvers, 
carbines,  muskets,  rifles,  fowling-pieces),  and  artillery  or  larger  weapons, 
used  for  ships,  fortifications,  and  field-service,  which  require  several  men 
or  horses  to  carry  them  from  place  to  place.  (Guns,  cannons,  mortars, 
howitzers,  etc.) 

In  the  first  class,  or  weapons  carried  in  the  hand,  we  have  in  all  what 
may  be  called  a  body,  and  a  soul  or  essential  part.  The  body  consists  of 
a  stock,  and  in  many  military  weapons,  of  a  bayonet,  and  of  sundry  acces- 
sories. The  soul  consists  of  the  tube,  which  holds  the  charge,  and  of  the 
lock,  trigger,  and  other  contrivances,  for  discharging  the  missiles.  This 
tube  may  be  only  from  three  or  four  to  six  inches  long,  as  in  many  pistols, 
or  it  may  vary  from  two  feet  to  six,  or  in  some  very  old  weapons,  to  seven 
or  eight  feet,  as  in  carbines,  rifles,  guns,  etc.  The  interior  of  the  tube 
may  be  a  "smooth  bore,"  or  it  may  be  grooved,  as  in  the  case  of  rifles; 
and  in  these  weapons,  in  modern  times,  the  grooves  do  not  run  straight, 
but  are  curved  in  a  spiral  form,  making  from  I  to  f  of  a  turn  to  several 
complete  turns  in  the  course  of  the  length  of  the  tube.  This  spiral  or 
twisted  arrangement  of  the  grooves  is  called  rifling*  It  gives  the  name 
to  the  Enfield,  Minie,  Whitworth,  and  other  rifles,  and  gives  great  pre- 
cision of  flight  to  the  bullets.  The  bore  or  shape  of  the  tube  may  be  more 
or  less  circular,  as  in  old  guns ;  elliptical,  as  in  the  Lancaster  rifles  and 
cannon  ;  hexagonal,  as  in  the  Whitworth  rifle;  or  irregular,  as  in  many  old 
and  badly  made  weapons.  As  regards  the  method  of  loading — in  former 
times  all  weapons,  whether  sporting  or  military,  large  or  small,  were 
loaded  at  the  muzzle,  or  further  end  of  the  tube  (point  of  exit) ;  nowadays, 
a  very  large  number  of  firearms  are  what  is  called  breechloaders,  that  is, 

*  The  spaces  beiween  the  grooves  are  called  lands — these,  in  Major  Nuthall's  rifle, 
have  rounded  smooth  edges. 
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the  charge,  which  now  generally  consists  of  a  cartridge  of  some  kind,  con- 
taining both  powder  and  ball,  is  put  in  at  the  near  end  of  the  tube ;  in 
other  words,  in  a  long  gun,  near  to  the  shoulder,  and,  of  course,  close  to 
the  lock  and  trigger.  The  above  remarks,  as  to  smooth  and  rifled  bores, 
and  as  to  muzzle  and  breechloaders,  apply  to  both  large  and  small  sizes 
of  firearms,  to  pistols  as  well  as  to  cannon  of  enormous  size.  As  regards 
the  mode  of  firing,  the  most  ancient  weapons  were  matchlocks.  A  light 
was  first  obtained,  either  from  flint  and  steel,  or  from  a  torch,  or  in  forts 
and  ships  from  a  fire  kept  burning.  A  sulphur  match  lighted  from  this 
was  used  to  discharge  the  weapon.  Although  flintlocks  were  used  in 
France  as  Jong  ago  as  1630,  it  does  not  appear  that  the  English  adopted 
them  until  1677,  or  thereabouts.  A  few  weapons  of  this  description, 
chiefly  long  duckguns,  or  ancient  carbines,  are  still  to  be  met  with  in 
country  places.  Such  guns  are  sometimes  given  to  boys  employed  in  bird 
keeping.  Accidents  will  sometimes  happen  from  too  much  powder  being 
used  for  the  priming  of  such  weapons. 

At  the  beginning  of  this  present  century,  the  weight  of  the  English 
musket  and  bayonet  was  11  pounds  4  ounces.  The  bullets  used  were  16 
to  the  pound.  The  charge  of  powder  (F.  G.)  6  drachms  avoirdupois  (f 
ounce),  and  the  diameter  of  the  bore  was  .753  inch.  The  bullets  were,  of 
course,  spherical,  and  the  locks  were  flintlocks.  In  1807,  the  Rev.  Mr. 
Forsyth  took  out  a  patent  for  a  priming  with  a  fulminating  composition, 
which  has  been  superseded  by  the  percussion  caps  now  used,  in  which 
fulminate  of  mercury  or  some  other  fulminate  is  used,  as  well  as  chlorate 
of  potash,  ground  glass,  etc.  The  superiority  even  of  the  first  percussion 
muskets  was  strikingly  shown  in  the  trials  instituted  in  1834.  Six  thou- 
sand rounds  were  fired  from  six  specimens  of  each  description  of  arm,  and 
the  experiments  conducted  in  all  weathers.  Out  of  6000  rounds  from  the 
flint  locks,  there  were  922  misfires,  being  1  in  6j,  whereas  from  the  per- 
cussion musket  there  were  only  36  misses  in  6000  rounds,,  or  1  in  166. 
Besides  that,  the  precision  of  fire  was  greater.  The  success  of  modern 
percussion  caps  is  still  more  striking.  The  percussion  caps  permitted  also 
of  less  powder  being  used,  the  6  drachms  being  at  once  reduced  to  4 h 

The  pull  of  the  trigger  was  also  reduced  from  12  or  13  pounds  (it  has 
been  known  to  be  nearly  27  pounds  in  some  old  weapons)  to  some  7  pounds 
or  less.  In  1800  the  95th  (British)  Regiment,  now  known  as  the  Rifle 
Brigade,  were  armed  with  a  rifle,  which  weighed,  with  the  sword,  about 
101  pounds,  or  9^  without  it.  They  were  sighted  for  from  100  to  200 
yards,  and  the  barrel  had  seven  grooves,  which  made  a  quarter  of  a  turn 
in  the  length  of  the  barrel  (2  feet  6  inches).  The  entire  length  of  the 
rifle  (stock  and  all)  was  3  feet  10  inches,  diameter  of  bore  .623.  The 
locks  were  very  well  made,  and  provided  with  detants  to  prevent  the  nose 
of  the  sear  from  catching  at  half-cock  ;  they  had  also  bolts  to  prevent  them 
from  going  off  accidentally.  The  ball  was  spherical,  and  rammed  in  with 
a  mallet  in  loading ;  this  was  afterwards  dispensed  with,  and  greased  patches 
introduced.* 

Baker,  the  maker  of  these  rifles,  admitted  that  200  yards  was  the  great- 
est range  he  could  fire  at  with  any  certainty.  "I  have,"  he  says,  "fired 
very  well  at  times  at  300,  when  the  wind  has  been  calm."  The  Brunswick 
rifle,  introduced  in  1836,  weighed  11  pounds  5  ounces  with  bayonet;  its 
barrel  was  2  feet  6  inches,  bore  .704  inch.  It  had  two  deep  spiral  grooves, 
completing  one  turn  in  the  length  of  the  barrel.  The  bullet  was  spherical 
and  belted  ;  its  diameter  .696  (or  T-^o~oth  of  an  inch  less  than  the  bore), 

*  Hans  Busk's  "  Handbook  for  Hythe,"  p.  123. 
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its  weight  557  grains.  The  hall  was  wrapped  in  a  linen  patch,  dipped  in 
grease  ;  the  bullet  and  cartridge  were  thus  obliged  to  be  kept  separate. 
This  weapon  readily  fouled  after  a  few  times  firing.  The  helts  on  the  ball 
were  objectionable,  from  causing  too  much  firictiou  in  passing  through  the 
air.  The  Enfield  Committee  reported  that  all  firing  beyond  400  yards  was 
too  wild  to  give  a  correct  angle  of  its  elevation.*  In  1844  it  was  con- 
demned at  Antwerp  as  the  worst  of  all  tried  on  that  occasion.  But  in 
1842  the  majority  of  our  British  troops  were  armed  with  a  much  worse 
weapon,  the  "  old  Brown  Bess,"  as  it  was  called.  This  had  a  smooth  bore, 
.733  inch  in  diameter,  throwing  a  spherical  ball  490  grains  weight.  It 
was  tolerably  effective  up  to  150  or  200  yards,  but  its  shooting  was  very 
wild.  In  fact,  although  very  deadly  when  fired  close  to  a  person,  almost 
all  old  firearms  in  common  use  by  troops  were  very  defective.  So  that 
Colonel  Schlimmbach,  of  the  Prussian  Artillery,  calculated  that  during 
the  wars  of  the  first  Napoleon,  a  man's  own  weight  in  lead  (musket  fire), 
and  ten  times  his  weight  in  iron  (cannonades),  were  consumed  for  each 
individual  placed  hors  de  combat.  At  Vittoria,  on  June  21,  1813,  some 
3,675,000  ball  cartridges  were  issued  to  the  British  troops.  Now  only  8000 
out  of  90,000  of  the  enemy  were  killed  and  wounded.  So  that  only  one 
musket-shot  in  459  took  effect,  if  we  exclude  the  6570  rounds  from  the  90 
pieces  of  artillery.  Including  these,  probably  only  1  in  800  of  the  bullets 
took  effect.  With  "  Brown  Bess,"  at  the  Cape,  in  August,  1851,  a  patrol 
expended  80,000  ball  cartridges  in  killing  or  disabling  twenty-five  naked 
savages,  or  3200  rounds  to  each  Kaffir !  (Hans  Busk,  "  The  Rifle,  and 
How  to  Use  it,"  pp.  17,  18.)  The  Minie  (called  after  its  inventor,  Captain 
Minie)  was  a  great  improvement  on  these  rifles.  This  had  a  cylindro- 
conoidal  bullet,  with  a  square  base,  and  two  deep  grooves  above  this. 
There  was  an  iron  cup  or  plug  introduced  at  the  base,  to  cause  expansion, 
and  prevent  the  gases  escaping  through  the  lead.  The  ball  weighed  one- 
half  more  than  those  used  by  our  soldiers.  There  were  four  shallow  grooves 
in  the  rifle,  and  2£  drachms  of  powder  were  ample.  Captain  Minie  him- 
self could  hit  a  man  with  it  at  1420  yards  three  times  out  of  five  shots. 
The  ball  entered  with  the  point,  and  at  1500  yards  would  penetrate  2 
inches  deep  into  poplar  wood!  Colonel  Thouveuin  iuveuted  carbine  a  fige, 
or  pillar-rifle,  with  a  deeply  grooved  ball.  When  this  ball  was  dropped 
in,  it  received  several  sharp  blows  with  a  ramrod,  which  effaced  the  grooves, 
and  fitted -it  closely,  thus  diminishing  the  tvindage.^  As  the  pillar,  just 
mentioned,  supported  the  ball  during  this  operation,  the  powder  could  not 
get  caked.  At  1000  yards,  with  lj  drachms  (avoirdupois)  of  powder,  the 
bullet  from  this  would  penetrate  six  or  seven  inches  into  heart  of  oak  ! 
However,  this  and  the  use  of  the  iron  plug  in  the  bullets  were  found  awk- 
ward, lead  being  left  behind  in  the  barrel.  Our  space  will  only  allow  us 
to  describe  very  briefly  one  or  two  other  well-known  and  celebrated  weap- 
ons. Two  rifles  have  been  known,  since  1853,  as  the  "  long"  and  "short" 
Enfield  rifles.  The  former  had  three,  the  latter  five  grooves  in  the  bore. 
The  long  Enfield  had  a  barrel  of  39  inches ;  its  bore  was  .577  inch  ;  weight 
4  pounds  2  ounces  (with  bayonet,  9  pounds  3  ounces) ;  its  length  altogether 
6  feet  1  inch,  or  without  bayonet,  4  feet  7  inches.     The  regulation  charge 

*  The  angle  of  elevation  is  said  to  be  "the  angle  which  the  axis  of  the  piece 
makes  with  the  plane  upon  which  it  rests."  We  shall  see  presently,  that  it  is 
necessary  to  tire  high,  in  order  to  overcome  the  constant  tendency  of  gravitation 
to  overcome  the  initial  force  of  the  bullet. 

t  Windage  is  the  space  or  interval  left  between  the  bullet  and  the  side  of  the 
barrel,  or  tube.  It  causes  unsteadiness,  by  allowing  the  gases  to  escape  alongside 
of  the  ball,  and  giving  the  latter  a  wobbling  movement. 
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of  powder  2i  drachms,  F.  G.  Weight  of  bullet  530  grains  ;  of  60  rounds 
of  ammunition  5  pounds  3  ounces  11  drachms.  An  ordinary  marksman 
can  make  good  practice  with  it  at  800  yards,  but  in  skilled  hands  still 
greater  ranges  are  attainable.  The  barrel  of  the  short  Enfield  was  only 
2  feet  9  inches.  Its  trajectory  for  820  yards,  2°  57' ;  for  1850  yards, 
10°  50'.  In  a  range  of  500  yards  its  trajectory  has  been  said  to  be  of  the 
height  of  15  feet,  or  about  double  that  of  the  Whitworth  rifle,  but,  accord- 
ing to  others,  the  trajectory*  of  the  Enfield  has  been  shown  to  be  1501 
feet,  that  of  Whitworth's  1318  feet.  The  elevation  of  the  Enfield  being 
1°  32',  that  of  the  Whitworth  1°  15'.  The  three  grooves  of  the  long 
Enfield  are  .115,  or  a  little  more  than  j^g-ths  of  an  inch  in  depth,  and  a 
little  less  than  j  inch  in  breadth.  The  rifling  in  the  long  Eufield  makes 
just  one  half  turn  from  breech  to  muzzle.  The  Prussian  Zundnadel-geivehr, 
or  needlegun,  was  remarkable  for  using  a  sharp  needle  (which  often  either 
bent  or  broke  in  use)  for  penetrating  and  firing  the  fulminating  mixture 
in  the  cartridge.  Its  ammunition  was  dangerous,  and  the  old  weapon  is 
not  likely  to  be  much  longer  used.  The  cartridge  cases  were  consumed  in 
this,  as  also  in  the  French  Chassepot  rifle,  in  which  a  shorter  and  stouter 
needle  was  used.  The  Chassepot  was  lighter  by  nearly  4  pounds  than  the 
German  needlegun  (which  weighed  about  12  pounds).  It  had  a  long 
range,  and  low  trajectory,  and  in  the  war  of  1870  the  French  were  often 
able  to  open  an  effective  fire  at  1500  paces,  whilst  the  needlegun  was 
effective  only  at  from  400  to  500  paces.  The  French  dragoons,  hussars, 
and  chasseurs  are  armed  with  this  weapon.f  The  ammunition  is  also 
lighter  than  even  that  of  the  Martini- Henry,  to  be  mentioned  presently, 
90  rounds  of  the  chassepot  being  only  6  pounds  9  ounces,  whilst  the  same 
number  of  the  Martini-Henry  weigh  9  pounds  5  ounces.  General  Jacob's 
new  double  rifle  is  thus  described  by  him  :  "  Double,  32  gauge,  4  grooved. 
Deep  grooves  of  breadth  equal  to  that  of  the  lands,  to  take  fths  of  a 
turn  in  the  length  of  the  barrel,  24  inches  long;  weight  of  pair  of  barrels 
alone  6  pounds,  not  less;  the  ends  of  the  lands  to  be  rounded  off  at  the 
muzzle ;  patent  breech,  no  side  vents ;  first  sight  exactly  parallel  to  the  bore 
(other  details  as  to  sights,  etc.,  follow),  exact  diameter  of  bore  in  TJ  ,-g-ths 
of  an  inch,  .529;  of  shell  or  ball,  .524;  charges,  2|,  2|,  3  drachms  of 
powder."  It  can  be  fired  either  with  percussion-tubes,  and  complete 
cartridge,  or  in  the  ordinary  way.  "  In  April,  1856,  in  a  public  official 
trial  at  Bombay,  it  was  found  that  at  300  to  1200  yards  the  flight  of  the 
shell  was  always  point  foremost,  and  the  elevation,  at  the  extreme  range, 
inconsiderable.  Very  good  practice  was  made.  A  box,  filled  with  pow- 
der, was  exploded  at  300  yards.  At  1200  yards  the  shells,  on  exploding, 
tore  out  large  fragments  of  the  wall." 

Special  construction  of  the  sights  is  one  of  Jacob's  peculiarities. 

Whitworth's  rifle  has  a  polygonal  bore  (six-sided  or  hexagonal)  of  gauge 
number  about  48  (.472  inchj,  length  of  barrel  39  inches,  pitch  of  rifling 
one  turn  in  20  inches,  or  nearly  two  complete  turns  in  the  length  of  the 
barrel  (in  some  of  his  rifles  he  has  made  six  or  seven  complete  turns). 
The  precision  of  Mr.  Whitworth's  machinery  is  well  known,  5oVoth  °f  aa 
inch  being  most  accurately  gauged.  His  larger  guns  are  made  with  equal 
or  even  superior  accuracy.  At  Hythe  the  superiority  of  his  rifle  to  the 
Enfield  was  reckoned  as  nearly  20  to  1.  At  1880  yards  (120  yards  over 
a  mile)  it  drove  its  bullets  into  the  target,  whilst  the  Enfield  failed  to  hit 
at  1440.  The  Whitworth  at  1100  yards  was  almost  on  par  with  the  En- 
field at  500;  and  when  both  had  a  range  of  500,  the  superiority  of  the 

*  The  trajectory  is  the  path  of  the  bullet,  or  line  of  fire, 
f  "Popular  Encyclopaedia,"  article  Chassepot. 
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Whitworth  was  nearly  3  to  1.  With  the  regulation  charge  of  powder  it 
propelled  a  bullet  through  33  half-inch  elm  planks;  and  the  missile  was 
only  stopped  by  a  solid  block  of  oak  behind.  The  Enfield  under  similar 
circumstances  only  penetrated  twelve  of  these  planks.  In  I860  the  ma- 
jority of  the  Enfield  rifles  in  our  army  were  converted  into  Sniders,  or 
breechloaders,  in  which  the  cock,  and  indeed  the  whole  of  the  old  arm 
was  rendered  available,  except  a  small  piece  of  the  breech  end  of  the 
barrel.  Its  ammunition  is  the  "  Boxer  central  fire  metal  cartridge."  It 
is  deadly  at  fair  ranges;  but  the  bullet  is  carried  rather  wide  in  a  high 
wind.*     In  penetration  it  spreads  and  tears  itself  open. 

The  Lancaster  rifle,  like  the  gun  on  the  same  principle,  has  an  elliptic 
bore.  The  "twist"  which  answers  to  rifling,  is  one  turn  in  32  inches. 
The  bore  he  advises  is  .498,  length  of  barrel  32  inches;  whilst  an  eccen- 
tricity of  .01  of  an  inch  in  half  an  inch  is  found  sufficient  to  cause  the  bullet 
to  spin  on  its  axis  to  the  extreme  verge  of  its  flight.  The  bullet  is  cylindro- 
conoidal ;  and  the  length  which  was  found  to  answer  best  is  one  2£  di- 
ameters in  length,  with  a  windage  of  four  or  five  thousandths,  that  is  to  say, 
just  sufficient  to  allow  of  its  being  rammed  home  with  very  thin  greased 
paper.  It  is  slightly  cupped  at  the  lower  end.  The  breechloading  prin- 
ciple has  been  adapted  to  the  Lancaster  bore  in  both  rifles  and  large  guns. 

The  Martini- Henry  rifle,  with  which  the  British  army  is  to  be  fur- 
nished in  the  future,  is  a  breechloader,  with  remarkably  complete  and 
rapid  action.  It  is  described  and  figured  in  the  "Popular  Encyclo- 
paedia," article  Musket,  plate  cxxiv,  Fig.  13,  etc.  The  ammunition  for 
this  arm  is  the  Boxer-Henry,  or  General  Boxer's  short  chamber  case  (Fig. 
15,  same  plate),  and  Mr.  Henry's  bullet  (of  lead  and  tiu)  of  .45  inch 
diameter,  and  480  grains  in  weight.  The  bullet  is  cylindrical,  with  a 
conoidal  summit,  has  two  grooves  running  round  it,  and  is  furnished  with 
lubricators.  The  cartridge  or  case  has  a  small  anvil  and  percussion  cap. 
To  act  on  this  anvil  there  is  a  small  piston  striker,  which  explodes  the  car- 
tridge by  the  force  of  a  strong  spiral  spring.  The  firing  is  very  rapid. 
Twenty-five  rounds  in  a  minute  (without  taking  aim)  having  been  fired. 
The  practice  is  good.  It  is  less  affected  by  wind  than  the  Snider.  And 
its  penetration  is  very  great.     Its  weight  is  altogether  about  nine  pounds. 

Another  Mr.  Henry,  an  American,  has  introduced  another  Henry  rifle, 
a  repeater,  which  allows  of  still  more  rapid  firing.    Mr.  Pritchett,  Colonel 


*  The  force  of  the  wind  may  be  a  question  in  other  meclico-legal  inquiries.    The 
following  table  gives  it  approximately  : 


Miles  per 
hour. 

Force 
in  pounds  on 
square  foot. 

Character. 

5 
10 

15 
20 
30 
35 
40 
45 
50 
60 
80 

100 

0.12 

0.49 

1.11 

1.97 

4.43 

6.03 

7.87 

9  96 

12.30 

16.71 

31.49 

49.20 

Gentle  breeze. 

>  A  brisk  gale. 
Very  brisk. 

>  High  winds. 

>  Very  high  winds. 

A  storm. 

A  great  storm. 

Hurricane, 
f  A  hurricane  that  tears  up  trees, 
\      and  destroys  all  before  it. 

This  table  was  originally  drawn  up  by  Mr.  Smeaton,  and  published  in  the 
"  Philosophical  Transactions  "  in  1757.  It  will  be  found  in  most  works  on  Meteor- 
ology. 
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Nuthall,  Colonel  Colt,  Westley  Richards,  Prince,  Terry,  Leetch,  Daw, 
and  other  makers  or  inventors  have  all  modified  more  or  less  the  lock, 
bullet,  cartridge,  barrel,  or  sights  of  the  rifle. 

What  are  called  carbines  are  short  guns,  either  smooth-bored  or  rifled. 
Sir  William  Armstrong  has  applied  the  principle  of  rifling  so  successfully 
to  the  large  field  guns  which  bear  his  name,  that  they  possess  a  range  of 
9000  yards,  or  5^  miles.  But  this  is  a  digression.  To  return  to  weapons 
which  may  be  carried  in  the  hand,  the  most  portable  of  all  are  pistols. 
We  must  beg  you  to  remember  that  a  tiny  bullet,  weighing  only  a  few 
grains,  if  fired  at  close  range,  with  a  sufficient  charge,  is  capable  of  inflict- 
ing great  damage,  and  of  at  least  destroying  an  eye,  if  not  taking  life. 
Even  the  toys  made  to  fire  a  tiny  (sparrow-shot),  with  a  percussion  cap, 
have  been  known  to  damage  the  eye.  Pistols  are  now,  however,  made  so 
as  to  be  cpuite  formidable  weapons.  A  Colt,  Adams,  or  Daw's  revolver  or 
repeater  is  no  toy.  These  weapons  are  furnished  with  from  two  to  twelve, 
or  more,  chambers;  so  that  so  many  successive  shots  may  be  fired  without 
reloading.  lu  Colt's  original  weapon  the  ball  was  rammed  down,  by  a 
peculiar  compound  lever,  home  on  to  the  powder,  and  there  was  no  wad- 
ding or  paper  of  any  sort.  The  hammer  at  full  cock  formed  the  sight. 
In  his  cavalry  pistols  the  barrel  was  7-§-  inches.  A  little  wax  over  the 
nipple  protected  the  charge  from  water,  and  after  lying  in  the  water  some 
days  it  has  been  fired  with  good  effect.  A  stock  is  supplied  with  some, 
which  at  once  converts  them  into  a  carbine.  In  the  action  fought  in 
India  on  June  18th,  1858,  a  body  of  100  hussars,  provided  with  revolvers, 
effected  tremendous  execution  upon  overwhelming  masses  of  the  rebel 
army,  headed  by  the  Ranee  of  Jhansi.  In  a  few  minutes  they  left  400 
dead  upon  the  field.  "  The  wound,"  says  Hans  Busk,  "  which  a  conical 
bullet  from  one  of  Colt's  revolvers  inflicts,  is  terrific,  driving  before  it,  as 
it  does,  a  cylindrical  plug  of  muscle  or  bone ;  the  hsemorrhage  or  shock  to 
the  system  is  so  great  that  death  in  the  majority  of  instances  usually 
ensues."  Similar  remarks  apply  to  the  Minie,  Snider,  and  other  modern 
bullets.  The  revolvers  of  Adams,  Deane,  Daw,  and  others,  are  little  in- 
ferior, if  at  all,  to  Colouel  Colt's  weapon.  One  of  Daw's  charged  with  a 
quarter  of  a  drachm  of  powder  (about  seven  grains  avoirdupois)  will  send  a 
bullet  (of  50  to  the  pound,  or  140  grains  weight),  through  a  fir  plank  one 
and  a  half  inch  thick.  Most  of  these  pistols  are  now  made  breechloaders, 
and  the  cartridge  is  complete  in  itself  in  many  of  them,  so  that  no  cap 
even  is  necessary.  The  length  of  the  barrel  varies  from  6  inches  (or  less  !), 
in  the  saloon  or  pocket-pistol,  to  18  or  even  24  inches  (holster-pistol).  It 
is  said  that  so  long  ago  as  1544  (reign  of  Francis  I)  pistols  were  made  at 
Pistoia,  or  Pistoria,  twenty  miles  northwest  of  Florence.  The  "dag''  was 
a  sort  of  clumsy  pistol,  mentioned  by  Elizabethan  authors.  This  weapon 
was  straight  at  both  ends. 

The  hand  weapons  we  have  described  are  now  almost  invariably  for 
military  purposes,  and  also  when  used  to  murder  or  maim,  loaded  with 
bullets.  Small  shot,  in  which  a  number  of  little  pellets  (half  an  ounce, 
or  more  or  less)  are  used  in  one  charge,  is  now  almost  exclusively  used  for 
sporting  purposes — small  birds  and  the  like.  At  very  short  distances 
(before  the  shots  have  time  to  scatter)  these  may  act  as  a  single  bullet 
would,  as  we  shall  presently  see.  Except  for  the  trouble  they  may  give 
in  picking  them  out,  they  are  not  of  much  importance  to  us  in  a  medico- 
legal point  of  view.  We  shall,  however,  notice  the  wounds  caused  by 
them  in  their  place. 

We  must  pause  briefly  here  to  notice  the  various  forms  of  bullets.  You 
have,  in  reading  the  last  few  pages,  noticed  that  some  were  spherical,  and 
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some  of  other  figures.  For  the  hexagonal  bore  of  the  Whitworth  rifle,  a 
hexagonal  bullet  is  used.  The  various  shapes  which  have  been  actually 
tried  are  very  numerous.  Two  plates  in  Hans  Busk's  "  Handbook  for 
Hythe,"  plates  viii  and  ix,  give  60  varieties.  Of  those  actually  used  we 
may,  however,  state  that  the  following  are  common  forms  :  (a)  The  spher- 
ical, in  old-fashioned  rifles,  "  Brown  Bess,"  etc.  This  has  been  variously 
grooved  and  belted,  (b)  Cylindro-conoidal  or  conical  top  cylinders  (acorn 
like),  Enfield,  Snider,  Boxer-Henry,  etc.  This  was  variously  grooved  and 
modified  by  Minie,  the  Zouaves,  Chasseurs,  etc.  (c)  Polygonal  ones,  of 
which  Whitworth's  hexagonal  is  the  best  type,  and  Westley  Richard's 
octagonal,  (d)  Flask-shaped  and  other  fancy  ones.  (Bersaglieri,  Nessler, 
and  obsolete  Austrian  ones.)  In  practice,  it  has  been  found  that  the 
grooves  cause  too  much  friction  in  passing  through  the  air;  whilst  the 
elongated  bullet  is  far  superior  to  the  spherical.  In  General  Jacob's  ex- 
periments he  found  that  both  the  cylindrical  and  conoidal  portions  of  the 
bullet  should  be  1  k  diameters  long,  so  that  the  entire  bullet  will  then  be 
3  diameters  long.  The  Enfield  is  little  more  than  1^  diameters  long,  the 
Whitworth  rather  more  than  2i  (some  of  his  3  to  3$  diameters  long).  If 
too  pointed,  the  centre  of  gravity  is  thrown  too  far  back.  In  small  shots, 
and  in  bullets  not  spherical,  or  not  all  of  one  metal  of  known  specific 
gravity,  if  you  want  to  know  the  weight  you  must  weigh  them.  The 
weight  should  be  ascertained  in  grains.  If,  however,  no  bullet  can  be 
found,  an  approximation  to  the  weight  may  sometimes  be  obtained,  espe- 
cially in  spherical  bullets,  by  taking  the  bore  of  the  barrel  and  allow- 
ing a  few  thousandths  of  an  inch  for  windage.  The  following  tables  may 
give  some  assistance  in  this  matter.  They  are  quoted  from  Mr.  Busk's 
well-known  works  on  the  rifle  : 


Table  I. — Small  Arm  Cartridges. 


Nature  of  cartridges. 

Charge  in 
dracbms. 

Number  of 
bullets  to 
a  pound. 

Diameter 
of  bullet 
in  iuches. 

Diameter 

of 
"  former" 
in  inches. 

Blank  for  all  arms, 

Rifle  musket  (pattern,  1853),    .... 

Rifle  musket  (sea  service,  1853), 

Pistol  (musket  bore), 

Pistol  (carbine  bore;, 

3.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.0 

10 

13.50 

13.60 

20 

14.50 

20 

.28 
.55 
.508 

.filO 

.680 
.610 

.65 

.65 

.472 

.5 

.59 

For  lubricating  purposes,  beeswax,  or  wax  with  -J2th  part  of  petro- 
leum or  mineral  oil,  or  (as  formerly)  a  mixture  of  five  parts  of  wax  and 
one  of  tallow  (kept  at  a  uniform  temperature  of  230°  F.),  whilst  the  car- 
tridges were  making,  are  employed.  Of  course,  the  weight  of  missiles 
varies  materially  with  their  form.  For  whilst  a  spherical  bullet  for  a  rifle 
of  24  gauge  weighs  some  291  grains,  a  solid  projectile  of  the  cylindro- 
conical  form  would  weigh  754  grains  for  the  same  barrel,  or  7  grains  more 
than  a  ball  fitted  for  a  12  gauge  barrel.  As  regards  the  quantity  of 
powder  required,  it  is  said  in  theory  ("  Young's  Nat.  Philosophy")  that 
£th  or  ^-th  of  the  weight  of  the  ball  is  the  best  charge;  for  battering,  £d. 
A  24-pounder,  with  10  pounds  of  gunpowder,  at  an  elevation  of  45°  ranges 
20,250  feet,  about  Jth  of  the  range  that  would  take  place  in  a  vacuum.  The 
resistance  is  at  first  400  pounds  or  more;  and  reduces  the  velocity  in  a 
second  from  2000  to  1200  feet  in  the  first  1500  feet. 
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Table  II. 

Showing  the  diameters,  in  thousandths  of  an  inch,  of  gun-barrels  and  of  the 
leaden  balls  corresponding  to  the  several  gauge  numbers,  together  with  the 
weight  in  grains  of  each  ball. 
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21 
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336 

6 

.943 

.938 

1237 

22 

.605 

.600 

324 

7 

.892 

.887 

1U47 

23 

.598 

.593 

'  313 

8 

.848 

.843 

900 

24 

.590 

.585 

300 

9 

.813 

.808 

792 

25 

.580 

.575 

285 

10 

.787 

.782 

717 

26 

.572 

.567 

271 

11 

.759 

.754 

644 

27 

.565 

.560 

263 

12 

.739 

.734 

594 

28 

.559 

.554 

255 

13 

.727 

.716 

551 

29 

.551 

.549 

248 

14 

.705 

.700 

515 

30 

.546 

.541 

237 

15 

.687 

.682 

476 

31 

.541 

.536 

231 

16 

.673 

.668 

447 

32 

.536 

.531 

225 

17 

.659 

.654 

420 

40 

.496 

.491 

183 

18 

.649 

.644 

401 

48 

.472 

.467 

153 

19 

.636 

.631 

377 

50 

.467 

.462 

147 

20 

.625 

.620 

357 

64 

.424 

.419 
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The  force  required  to  pull  the  trigger  varies  immensely.  From  hair-trig- 
gers, in  which  the  force  needed  is  almost  nominal,  to  a  pull,  in  some  of  the 
old  weapons,  of  twelve  to  twenty  or  thirty  pounds.  An  old  "  Brown  Bess" 
has  been  known,  the  pull  of  which  was  thirty-one  pounds.  This,  as  we 
shall  presently  see,  makes  a  great  difference  in  precision  of  aim,  and,  there- 
fore, is  worth  study  in  criminal  cases.  An  excess  of  powder,  again,  in- 
creases the  tendency  to  kick  or  recoil. 

The  sights  of  hand  firearms  vary,  from  the  trigger  in  the  original 
"  Colt,"  or  none  at  all,  as  in  some  old  weapons,  to  the  elaborate  contriv- 
ances of  some  modern  rifles,  which  include  telescopes  with  achromatic 
lenses,  furnished  with  fine  wires  or  spider  threads,  to  intersect  the  object 
aimed  at.  Whatever  contrivances  a  weapon  is  furnished  with,  except, 
perhaps,  the  telescope,  a  good  shot  will  test  the  "sights"  for  himself,  and 
very  probably  alter  and  correct  them.  Correct  aim,  such  as  that  men- 
tioned by  Sir  Charles  Shaw,  in  the  "Times"  of  January  1,  1852,  is  only 
to  be  acquired  by  constant  practice.*  Yet  it  not  unfrequently  happens 
that  the  first  time  a  gun  or  pistol  is  taken  in  hand,  a  correct  aim  is  ob- 
tained, though  by  pure  accident,  perhaps.  At  the  distance  of  1000  yards,  a 
man  of  ordinary  stature  presents  a  mark  little  more  than  the  j-$th  of  an 
inch  in  height,  or  the  size  of  this  letter  1;  at  1100  yards,  a  target  25  feet 
square,  with  a  6  feet  "  bull's-eye  "  marked  upon  it  would  be  of  this 
size  B  ;  the  bull's-eye  this  9  ;  and  a  man  by  the  side,  6  feet  high,  this  9. 
At  50  yards,  a  man  6  feet  high  is  reduced  to  1  inch  ;  at  100,  to  \  an  inch, 

*  In  1838.  whilst  reconnoitering  in  Algeria,  the  Duke  of  Orleans  was  greatly 
annoyed  at  the  pranks  played  by  an  Arab  sheik  at  a  distance  of  about  650  yards. 
(The  arches  below  the  County  Fire  Office  at  the  Quadrant,  in  Regent  Street,  are 
about  600  yards  from  the  Duke  of  York's  pillar.)  He  offered  five  francs  to  any 
soldier  who  would  knock  the  Arab  down.  A  soldier  stepped  out  from  the  ranks 
of  the  Cha-seurs  d'Afrique  (Tirailleurs  de  Vincennes),  and  instantly  shot  the  Arab 
chief  through  the  heart  with  his  rifle. 
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at  200,  to  \  of  an  inch,  at  400,  to  ith  of  an  inch,  and  so  on. 
Different  statements  are  made  on  this  point.  Captain  Thackery,  for 
instance,  states  that  the  height  of  an  infantry  soldier  at  325  yards 
is  2  feet,  or  more  than  gd  of  his  actual  size;  but  this  certainly  seems  in- 
correct. Colonel  Wilford  says,  from  actual  trials,  "  At  50  yards  off  he 
could  name  any  man  in  his  own  regiment,  as  at  this  distance  there  is  com- 
plete identification,  for  the  age,  complexion,  height,  and  figure  of  a  man 
can  be  determined."  Compare,  on  this  point,  the  remarks  as  to  personal 
identity  at  pp.  558  and  559,  where  also  will  be  found  remarks  as  to 
judging  of  distance  by  the  flash  of  a  gun,  etc.,  and  the  sound  of  its  report 
(see  also  p.  860),  and  on  the  recognition  of  an  assailant  or  murderer  by  the 
flash  of  a  pistol  or  gun,  which  we  think  can  no  longer  be  considered  as 
doubtful.  Of  course,  normal  sight  is  presupposed,  or  correction  of  myopia, 
etc.,  by  lenses. 

In  order  to  judge  of  distance  in  taking  aim,  uumerous  instruments  have 
been  devised,  with  the  names  of  teleometer,  stadium,  etc.,  etc.  They  seem 
to  us  to  have  had  but  little  importance  in  regard  to  medico-legal  matters, 
except  a  question  arose  as  to  recognizing  a  man,  or  the  possibility  of  aim- 
ing at  or  hitting  him  at  a  certain  distance.  Messrs.  Holtzapffel  (64 
Charing  Cross)  and  most  gunsmiths  and  opticians  keep  such  instruments. 

The  question  might  be  raised  :  How  long  does  a  rifle-bullet  take  intravel- 
lingt  In  other  words,  what  time  is  spent  in  actually  firing  the  shot? 
Hans  Busk  (p.  65,  of  "  The  Rifle,  and  How  to  Use  it ")  gives  the  result  of 
some  experiments  with  shells  2^  diameters  long,  24  gauge,  weighing  615 
grains,  with  a  charge  of  2^  drachms  of  powder.  We  select  the  numbers 
of  greatest  interest  to  us  as  medico-legists. 


Time  in  Seconds  and  Thousandths  of  a  Second. 


Yards. 

Seconds. 

Yards. 

Seconds. 

Yards. 

Seconds 

100       . 

.325 

600 

1  975 

1200       . 

.        4  500 

200       . 

.650 

700 

.       2  350 

1300       . 

5.000 

300       . 

.975 

8«)0 

2.750 

1500       . 

6  000 

400       . 

1.300 

900 

.       3.160 

1800       . 

.       7.950 

500       . 

1.625 

1000 

3.600 

2000       . 

.       9.400 

With  a  four-grooved  single  rifle,  No.  8  gauge,  weighing  14  pounds  8 
ounces,  and  with  shells  of  similar  shape,  but  weighing  3  ounces  8  drachms 
(avoirdupois),  and  with  a  charge  of  4  drachms  of  powder,  the  time  of 
flight  was  as  follows: 


fards. 

Seconds. 

Yards. 

Seconds. 

Yards. 

Seconds 

700       . 

2.380 

1000 

3.620 

1800       . 

7  900 

800       . 

2.785 

1200 

4  570 

2000       . 

.       9.120 

900       . 

.       3.203 

1500 

.       6.140 

"  From  these  tables  we  deduce  that  the  average  rate  at  which  a  rifle- 
ball  travels  is  about  7^  miles  per  minute,  or  supposing  it  capable  of  un- 
diminished continuance,  about  450  miles  per  hour.  During  the  same  in- 
terval the  earth  travels  68,000  miles,  so  that  the  velocity  with  which  we 
fly  through  space  is  rather  more  than  150  times  greater  than  the  highest 
speed  we  can  give  to  a  rifle-ball." 

When  well  made,  a  rifle-barrel  will  stand  a  tremendous  strain.  Oue  of 
Daw's  four-guinea  rifles  is  said  by  the  same  author  to  have  stood  the 
enormous  strain  of  two  regulation  charges,  and  a  space  of  four  clear  inches 
between  the  apex  of  the  first  and  the  basis  of  the  second  bullet.  The 
barrel  stood  the  trial  without  any  injury  beyond  a  slight  bulge,  not  per- 
ceptible externally,  and  scarcely  the  yoVo^n  °f  au  "lcn  a^  ^ne  Part  where 
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the  second  bullet  was  placed  !  So  well  made  are  Colonel  Colt's  weapons 
that  only  one  in  nearly  3000  burst  when  being  proved!  Many  of  the  ac- 
cidents from  firearms  (bursting  of  sporting  weapons,  etc.)  arise  from  their 
not  having  been  proved.  It  should  be  distinctly  known  that  a  gunmaker 
has  no  right  (by  law)  to  sell  a  firearm  to  any  one  unless  it  has  been  tested 
in  London,  Birmingham,  or  elsewhere,  as  required  by  statute.  Those 
tested  by  government  and  rejected  are  marked  with  something  like  a 
double  R,  or  two  R's  back  to  back. 

Machine  guns,  whether  worked  by  steam  or  hand,  are  as  yet  almost 
curiosities  so  far  as  Englishmen  are  concerned,  though  the  Mitrailleuse  did 
some  service  in  the  Franco-German  war  of  1870.  In  general  the  size  of 
the  bullet  is  nearly  like  that  of  ordinary  infantry  rifles.  These  monsters 
may  be  silenced  by  artillery,  but  are  very  serviceable  in  such  situations  as 
the  head  of  a  bridge,  or  in  a  narrow  defile,  or  in  a  breach.  There  are  two 
kinds,  at  least ;  viz.,  the  intermittent,  in  which  firing  and  loading  are  suc- 
cessive, or  alternate  operations,  as  in  the  Montigny-Ghristophe  Mitrailleuse; 
and  the  continuous,  in  which  firing  and  loading  go  on  simultaneously,  the 
barrels  being  fed  in  turn  as  they  pass  a  certain  point  with  cartridges,  as 
in  the  Gatling  arm.  This  has  been  preferred  for  the  British  service.  In 
the  trial  at  Shoeburyness,  the  Gatling,  of  42-inch  calibre,  on  one  occasion 
discharged  657  rounds  in  two  minutes,  whilst  the  Montigny,  of  .577-inch 
calibre,  delivered  370  rounds  in  the  same  time  as  its  maximum. 

The  bullets  may  be  made  to  carry  close,  or  with  a  little  dispersion.  It 
is  said  that  one  poor  German  soldier,  living  in  1871,  had  been  struck  by 
thirty-two  mitrailleuse  bullets!  This,  whilst  showing  a  novelty  in  war- 
fare, was  clearly  a  waste  of  metal  as  far  as  the  purposes  of  war  are  con- 
cerned.    ("  Popular  Encyclopaedia,"  article  "  Mitrailleuse.") 

II.  As  regards  the  construction  of  cannon,  or  field,  fort,  and  fleet  guns, 
used  on  shore  or  at  sea,  we  need  not  say  much.  The  details  are  usually 
less  complicated  than  those  of  rifles,  though  like  these  they  are  divided 
into  breech  and  muzzle  loaders,  yet  the  lock  is  dispensed  with  in  all  except 
a  few  curious  weapons  not  actually  used  in  warfare.  The  cannon,  or  gun, 
is  usually  mounted  on  a  carriage;  its  bullets,  or  rather  balls,  are  usually 
of  iron,  and  are  either  solid  or  hollow  (shells).  The  interior  of  the  gun- 
tube  is  called  its  bore,  as  in  the  rifle.  It  may  be  smooth  or  grooved,  and 
if  the  latter,  is  usually  rifled — that  is,  the  grooves  run  in  a  spiral  direction, 
or  the  bore  itself  is  twisted,  as  in  the  Lancaster  gun.  The  solid  metal 
behind  is  the  breech,  terminating  in  the  button.  The  trunnions  are  the 
projections  on  each  side,  about  the  middle  of  the  cannon,  forming  the 
pivot  on  which  it  turns,  on  being  elevated  or  depressed.  The  vent,  or 
touchhole,  is  the  part  through  which  the  fire  is  introduced  into  the  bore 
to  discharge  the  gun.  A  small  tube  (friction  tube)  is  made  of  copper  and 
filled  with  powder,  and  this  is  introduced  into  the  vent  to  fire  it  in  land 
service.  At  sea  a  sort  of  towmatch  is  often  used.  But  percussion  fuses 
are  now  often  substituted  in  breechloaders.  Cannon  are  generally  made 
of  iron,  and  cast.  But  of  late  wrought  iron  with  steel  linings,  and  brass, 
and  gun-metal  (ten  parts  of  copper  to  one  of  tin)  cannon  have  been  much 
used.  Some  of  the  most  ancient  are  a  kind  of  brass.  As  regards  their 
cost,  cast  iron  guns  now  average  about  £21  a  ton  of  their  weight;  Arm- 
strong guns,  built  up  and  lined  with  steel,  £100  a  ton;  Krupp's  steel  guns, 
£170  a  ton;  whilst  the  gun-metal  ones  mentioned  above,  cost  from  £187 
to  £200  per  ton.  The  name  of  cannon  was  probably  derived  from  carina, 
a  reed.  Strange  as  it  may  seem,  cannon  have  been  made  of  wood  (wood 
lined  with  metal  was  pretty  common  in  the  early  days  of  artillery),  lead, 
and  eveu  ice  (St.  Petersburg,  1740;  balls  of  many  pounds  weight  were 
fired  without  injuring  these  ice-cannon).     Large  guns  are  named  either 
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from  the  weight  of  the  shot,  as  6-pounders,  12-pounders,  etc.,  or  from  their 
own  weight,  as  a  25-ton  gun,  a  35-ton  gun,  700-pounder  gun,  etc.,  or  sport- 
ively, as  the  "Woolwich  Infant,"  "Queen  Bess's  Pocket-pistol,"  "  Mons 
Meg,"  etc.  One  at  Bois  le  Due  is  named  the  "Devil!"  The  following 
names  are  obsolete:  cannon  royal,  or  carthouns  (48-pound  shot);  bastard 
cannon,  or  4  and  i  carthouns  (36  and  24-pounders);  whole  culverins 
(18  pounders) ;  demi-culverins  (9-pounders) ;  falcon  (6-pounders);  sakers 
(5,  6,  or  8-pounders)  ;  basilisk  (48-pounders) ;  serpentine  (4-pounders) ; 
aspie,  2;  dragon,  6;  siren,  60;  falconets,  3,  2,  and  1-pounders;  moyens,  a 
ball  of  10  or  12  ounces  ;  rabinets,  a  16-ounce  or  1-pounder  ball. 

Mortars  are  very  short  guns,  or  cannon,  made  with  a  very  wide  bore, 
and  now  always  fired  at  a  great  elevation  (by  theory  45°  in  vacuo,  in 
practice  about  43°).*  They  are  chiefly  used  for  throwing  shell,  i.  e.,  hol- 
low shots,  constructed  so  as  to  explode.  They  are  also  used  to  throw 
rockets,  and  sometimes  for  solid  shot.  Originally  it  would  appear  they 
were  intended  to  throw  red  hot  shot,  and  large  balls  of  stone.  Hence  in 
Germany  the  calibre  is  estimated  by  the  weight  of  the  stone  the  mortar 
will  throw.  In  Denmark^and  Russia  it  is  named  after  the  weight  of  the 
iron  ball  which  fits  it.  In  France  and  Great  Britain  it  is  usual  to  speak 
of  a  mortar  by  the  diameter  of  the  bore.  Like  other  large  guns,  they  may 
be  rifled  or  bored  eccentrically.  Sometimes  bags  of  grapeshot  or  chain- 
shot  are  thrown  from  them,  and,  from  the  facility  of  loading,  all  manner 
of  things  can  be  fired  in  this  way.  Owing  to  the  great  elevation  of  the 
fire,  the  shells  are  said  to  "search  behind  cover,"  and  their  moral  effect  is 
probably  greater  than  their  destructive  powers.  Owing,  however,  to  the 
shells  being  furnished  with  time  fuses,  and  the  fact  that  great  accuracy  of 
aim  is  not  yet  attained  in  this  system  of  firing,  it  so  happens  that  old 
soldiers  are  but  little  terrified  by  shells  when  there  is  plenty  of  room  or 
sufficiency  of  water  on  hand.  But  if  they  fall  amongst  masses  of  men,  in 
hospitals  and  barracks,  or  amongst  powder  or  inflammable  materials,  they 
often  work  fearful  havoc — setting  buildings  on  fire,  exploding  powder, 
splintering  granite  and  other  stone  defences,  etc.  At  Sedan  the  French 
dead  were  found  torn  into  masses  of  "flesh  and  rags"  by  Prussian  shell ! 
It  is  generally  thought  that  the  Germans  invented  mortars,  and  that  they 
were  used  at  the  siege  of  Naples,  in  1435,  by  Charles  VIII.  It  is  more 
certain  that  shells  were  thrown  out  of  mortars  at  the  siege  of  Wachteu- 
donk,  in  1588,  by  the  Count  of  Mansfeld.  The  name  is  no  doubt  from 
the  Italian  mortaio  (a  mortar  used  with  a  pestle),  or  the  Latiu  word  mor- 
tarivm,  with  the  same  meaning.  The  bomb.-',  or  shells  thrown  from  mortars, 
are  filled  with  a  variety  of  compositions.  The  following  is  very  commonly 
used  :  A  bomb  of  seventy-four  pounds  contains  from  five  to  eight  pounds 
of  gunpowder,  and  one  pound  of  composition,  consisting  of  eqial  parts  of 
sulphur  and  nitre  with  some  mealed  powder.  In  10  pound  bombs  a  pound 
of  gunpowder  and  two  or  three  ounces  of  the  composition  are  used.  But 
picrate  of  potash  and  fulminating  powder,  and  even  Greek  fire,  have  been 
used  (Parisian  couspirators  against  Napoleon  III,  and  siege  of  Charles- 
ton in  the  American  civil  war).  Howitzers  are  chambered  pieces  of 
ordnance  or  short  length,  intermediate  between  cannon  and  mortars, 
They  may  be,  and  are  now,  grooved  and  rifled.  They  are  used  to  fire 
shells  (which  can,  however,  be  fired  by  ordinary  guns) ;  and,  like  mortars, 
their  fire  is  almost  vertical.     The  chateau  of  Hougoumont  at  Waterloo 

*  A  "decree,"  in  this  sense,  equals  the  300th  part  of  a  circle  (400th  part,  on  the 
old  French  system);  hence,  90°  are  a  ri^ht  single  |_,  or  corner  of  a  square,  and 
half  of  this  is  equal  to  45°.  A  degree  has  60  minutes  (/),  and  this  minute  60 
seconds  f//). 
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was  burned  by  the  shells  of  Jerome  Bonaparte.  And  in  the  siege  of 
Strasburg,  in  1870,  the  Prussian  engineers,  by  calculation  and  testing, 
succeeded  in  destroying  the  hidden  sluice-gates  in  the  ditch  of  Strasburg; 
this  was  justly  deemed  a  very  skilful  achievement.  Twelve-pounders  and 
twenty-four-pounders  are  common  sizes.  A  grenade,  sometimes  confused 
with  a  bomb,  is  of  smaller  size,  being  usually  about  2|  inches  in  diameter. 
It  is  made  of  iron,  and  hollow,  so  as  to  contain  explosives.  They  may  be, 
and  have  been,  thrown  from  mortars,  though  the  practice  is  considered 
very  dangerous.  They  have,  successively,  been  made  of  glass,  paper, 
bronze,  and  iron.  Vauban  estimated  them  highly.  They  used  to  be 
thrown  by  hand — hand-grenades  giving  the  name  to  our  Grenadiers. 
They  are  little  used  now. 

Perhaps  the  greatest  achievement  of  gunnery  in  modern  times  was 
achieved  by  the  35-ton  gun,  of  twelve  inches  calibre,  termed  the  "Wool- 
wich Infant,"  with  a  charge  of  110  pounds  of  pebble  powder,  and  a  700- 
pound  "Palliser  chilled  shell."  This  shell  drove  its  head  through  18 1 
inches  of  solid  iron  and  12  inches  of  teak  wood  !  This  was  sufficient  to  pene- 
trate the  thickest  armor  of  such  ships  as  the  British  Devastation  or  Russian 
Peter  the  Great  at  short  ranges!  .  Of  course  a  whole  line  of  men  would  be 
knocked  down  at  once  by  its  mere  impact,  and  if  it  burst  it  might  destroy 
a  whole  regiment!* 

The  following  rules  (founded  on  the  specific  gravities  of  lead  and  iron, 
which  equal  11.3  and  7.7  respectively)  have  been  given  for  estimating 
the  weight  of  spherical  balls  made  of  these  metals: 

1.  To  find  the  weight  of  a  leaden  ball  from  its  diameter. 

Multiply  the  cube  of  its  diameter  by  2,  and  divide  by  9,  and  the  quotient 
will  give  the  weight  in  pounds. 

E.  g.  The  weight  of  a  leaden  ball  of  five  inches  diameter  is  required. 
Then  5x5x5=125  =  cube  of  diameter.  Then  125  x  2  -4-  9  =  250 
-T-  9  =  27|  lbs. 

2.  To  find  the  weight  of  an  iron  ball  from  its  diameter. 

Cube  the  diameter,  multiply  by  9,  and  divide  by  64  ;  the  result  is  the 
required  weight  in  pounds. 

Required  the  weight  of  an  iron  ball  of  5  inches  diameter? 

5  x  5  x  5  =  125;  and  125  x  9  -^  64  =  17||  lbs. 

These  rules  do  not  apply  to  elongated  shot  (cylindro-conoidal,  etc.), 
which  are  now  chiefly  used.  For  example,  a  4^-pounder  gun  will  fire  a 
9-pounder  shot  on  the  new  principles.  The  weight  depends,  of  course,  on 
how  many  diameters  the  balls  are  in  length.  Such  questions,  however, 
seldom  enter  into  medical  jurisprudence. 

*  Since  writing  the  above  this  has  been  greatly  exceeded  by  the  new  Woolwich 
Infant,  80-ton  gun.  The  target  had  a  total  thickness  of  47  inches,  consisting  of  4 
armor-plates  of  iron  of  the  finest  quality,  each  8  inches  thick  (or  32  inches  of  solid 
iron),  and  15  inches  of  teak  timber  (5  inches  between  each  plate).  This  was 
further  strengthened  by  props  and  piles  behind  and  below. 

The  charge  was  370  pounds  of  pebble  powder,  the  projectile  a  Palliser  shell,  fitted 
with  copper  gas-ch<-ck,  weighted  with  1700  pounds  of  sand,  and  plugged.  It  made 
an  aperture  17£  inches  by  16^;  the  total  length  of  the  projectile  was  42  inches, 
and  this  would  give  a  penetration  of  47  inches  on  the  total  thickness  of  the  target, 
if  the  shot  had  not  been  flattened  and  bulged  outwards.  As  it  was,  the  rear  plate 
was  bulged  outwards  to  the  extent  of  of  7  inches.  In  a  compressed  form  the  pro- 
jectile was  flung  back  40  yards  towards  the  gun  ;  one  fragment  flew  300  yards. 

The  velocity  as  it  reached  the  target,  was  1496  feet  per  second,  equal  to  an 
energy  of  26,400  foot  tons,  or  527  foot  tons  per  inch  of  the  shot's  circumference. 
The  recoil  was  nearly  46  feet  up  an  incline. 
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We  shall,  therefore,  before  entering  on  the  consideration  of  the  pecu- 
liarities of  gunshot  and  other  wounds  from  firearms,  proceed  to  discuss 
briefly — 

The  General  Theory  of  Projectiles,  and  the  Practical  Laws  of  Gunnery. 

We  must  premise  that  a  bullet  in  motion  is  subject  to  the  ordinary 
laws  of  gravity,  to  the  resistance  of  the  air,  and  to  what  are  often  called 
the  Newtonian  laws  of  motion,  from  their  being  found  in  Book  I  of  the 
"Principia."  (They  were,  however,  contained  in  Des  Cartes'  "  Principia 
Philosophise,"  part  ii,  pp.  38,  39,  and  40,  published  before  Newton's 
"  Principia.")     Briefly  stated,  these  laws  are  as  follows : 

Law  I. — Every  body  perseveres  in  its  state  of  rest  or  uniform  motion  (in  a 
straight  line),  unless  it  is  compelled  to  change  that  state  by  forces  impressed 
thereon.  Hence  a  ball  from  a  cannon,  or  a  bullet  from  a  gun,  would  not 
deviate  from  its  first  direction,  or  tend  to  the  earth,  if  the  action  of  gravity 
aud  the  resistance  of  the  air  did  not  alter  and  retard  its  motion.  The 
same  may  be  said  of  an  arrow,  of  a  stone  thrown  from  a  sling,  of  the 
boomerang  used  in  Australia,  of  a  spear  thrown  by  hand,  etc. 

This  first  law  is  sometimes  called  the  law  of  inertia,  and  expresses  the 
entire  indifference  of  matter  to  motion  or  rest.  The  idea,  however,  that  all 
matter  has  a  tendency  to  rest  appears  to  be  a  common  error.  For  in 
vacuo  (and  our  vacuums  are  never  perfect)  a  pendulum,  only  resisted  by 
the  stiffness  of  the  thread  which  suspends  it,  will  swing  all  day  ;  and  a 
top,  retarded  only  by  the  friction  of  its  point,  will  spin  for  hours.  How 
long  the  planetary  motions  have  continued  we  can  scarcely  hope  to  know, 
though  Sir  William  Thompson  believes  that  for  our  solar  system  the 
matter  admits  of  being  determined  with  at  least  approximate  accuracy, 
and  that  it  is  far  from  being  the  eternity  of  ages  which  some  materialists 
assert. 

When  a  body  is  moving  uniformly — that  is,  when  it  passes  over  equal 
spaces  in  equal  times — we  may  define  its  velocity  or  speed,  as  the  space 
passed  over  in  one  second  (of  ordinary  time).  The  law  may  be  written 
in  the  form  of  V=*  when  sis  the  space  or  distance  moved  over  uni- 
formly with  the  velocity  Fin  the  time  t.  The  law  is  true,  no  matter  how 
short  the  time  may  be  ;  thus,  if  a  bodv  moves  uniformly  through  the  space 
of  0.24  foot  in  0.001  second,  its  velocity  is  0.24  -4-  0.001,  or  240  feet  per 
second.  Now  the  initial  velocity  of  a  shot  varies  from  about  1500  to  2000 
feet  per  second.  If  unresisted  by  the  air,  and  by  gravity,  the  shot  men- 
tioned at  p.  988,  instead  of  taking  nearly  two  seconds  to  do  600  yards 
would  do  the  distance  in  about  one-quarter  the  time,  or  one-half  second. 

Law  II. —  The  alteration  of  motion,  or  the  motion  generated  or  destroyed 
in  any  body,  is  proportional  to  the  force  applied,  and  is  made  in  the  direc- 
tion of  that  straight  line  in  which  the  force  acts.  Thus,  if  anv  motion  be 
generated  by  a  given  force,  a  double  motion  will  be  produced  by  a  double 
force,  a  triple  motion  by  a  triple  force,  etc. ;  and,  considering  motion 
as  an  effect,  it  will  always  be  found  that  a  body  receives  its  motion  in  the 
same  direction  with  the  cause  that  acts  upon  it  If  the  causes  of  motion 
be  various  and  in  different  directions,  the  body  acted  upon  must  take 
an  oblique  or  compound  direction.*    Hence  a  curvilinear  motion  cannot  be 

*  Man}'  of  you  are  familiar  with  what  is  called  the  parallelogram  offerees 
(Newth's  "  Elements  of  Mechanics,"  etc.,  chap,  ii,  p.  5).  "  If  two  concurrent 
forces  (AO  and  BO),  acting  upon  a  point  are  represented  in  magnitude  and  direc- 
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produced  by  a  simple  cause,  but  must  arise  from  different  causes  acting  at  the 
same  instant  upon  the  body. 

But  Newton's  Third  Law  of  Motion,  explains  what  is  called  the  recoil 
of  firearms,  or  the  kick  of  a  common  gun.     It  is  as  follows: 

Law  III. —  To  every  action  there  is  always  opposed  an  equal  reaction, 
or  the  mutual  actions  of  two  bodies  upon  each  other  are  always  equal  and 
directed  to  contrary  points.  "  If  we  endeavor  to  raise  a  weight  by  means 
of  a  lever,  we  shall  find  the  lever  press  the  hands  with  the  same 
force  which  we  exert  upon  it  to  raise  the  weight.  Or  if  we  press  one  scale 
of  a  balance  iu  orde.r  to  raise  a  weight  in  the  other  scale  or  pan,  the  pres- 
sure agaiust  the  finger  will  be  equal  to  that  force  with  which  the  other 
scale  endeavors  to  descend."  When  a  cannon  is  fired,  the  impelling  force 
of  the  powder  acts  equally  on  the  breech  of  the  cannon  and  on  the  ball ; 
so  that  if  the  cannon,  with-  its  carriage,  and  the  ball,  were  of  equal  weight, 
the  carriage  would  recoil  with  the  same  velocity  as  that  with  which  the 
ball  issues  out  of  the  cannon.  But  the  heavier  any  body  is  the  less  will 
its  velocity  be,  provided  the  force  which  communicates  the  motion  con- 
tinues the  same.  Therefore,  so  many  times  as  the  cannon  and  carriage  are 
heavier  than  the  ball,  just  so  many  times  will  the  velocity  of  the  cannon 
be  less  than  that  of  the  ball.  Advantage  is  taken  of  this,  in  Moncrieff's 
and  some  other  gun-carriages,  the  gun  being  brought  nearly  back  to  the 
place  of  firing  after  discharge  by  the  recoil ! 

We  now  come  to  the  Laws  of  Projectiles  which  are  applicable  to 
shot  and  shell  of  all  sizes,  fired  from  guns  of  all  kinds  (from  pistols  to  can- 
nons), and  even  to  rockets  and  fireworks.  Some  of  them  are  also  appli- 
cable to  stones,  darts,  arrows,  and  the  like.  When  a  body  is  thrown 
vertically  upwards  or  downwards,  its  motion  continues  to  be  rectilinear 
(first  law  of  motion).  If  a  stone  be.  thrown  vertically  up,  or  a  bullet  be 
fired  in  the  same  direction,  it  goes  on  till  its  initial  force  is  counter- 
balanced by  the  resistance  of  the  air,  and  the  attraction  of  gravity, 
in  other  words,  of  the  earth's  mass.  If  the  stone  or  bullet  be  thrown 
horizontally,  the  body  will  move  in  a  curved  path,  because  (leaving  out 
of  account  the  resistance  of  the  air)  it  retains  unchanged  its  horizontal 
velocity,  but  it  falls  faster  and  faster  towards  the  ground.  When  investi- 
gated, by  dynamics  the  curved  path  is  found  to  be  a  parabola.*  A  body  pro- 
jected obliquely  (e.  g.,  a  shot  fired  from  a  gun  with  a  certain  elevation)  has 
actually  a  certain  horizontal  velocity  and  a  certain  vertical  velocity.  Now 
it  retains  its  horizontal  velocity  unchanged,  but  its  vertical  velocity  is  altered 
by  the  force  of  gravity,  and  we  again  find  the  curved  path  which  it  follows  to 
be  a  parabola.^  With  a  given  velocity  the  greatest  range  is  obtained  by  project- 
ing at  an  angle  of  45°  with  the  vertical  (the  cross-bar  of  this  N  is  nearly  45°). 
(See  remarks  under  Mortar,  p.  990.)  Very  accurate  aim  is,  however,  next 
to  impossible.     We  have  supposed  the  air  to  offer  no  resistance  to  the 

tion  by  the  two  sides  of  a  parallelogram  (O  A  D  B),  then  will  their  resultant  also 
be  represented  in  magnitude  and  direction  by  the  diagonal  drawn  through  the 
given  point  (0)."  The  "  triangle  of  forces,"  and  the  " polygon  of  forces,"  are 
founded  on  the  same  law  of  motion  (Newton's  lid,  given  above  in  the  text).  This 
law  greatly  simplifies  the  study  of  Kinetics,  for  it  shows  us  how  to  reduce  a  num- 
ber of  forces  to  one  single  one,  which  is  called  the  resultant.  We  shall  presently 
see  that  the  trajectory  of  a  bullet  is  the  resultant  of  the  forces  of  gunpowder, 
gravity,  and  the  resistance  of  the  air. 

*  A  parabola  is  that  section  of  a  right  cone  which  is  made  parallel  to  a  slant  side. 
Water,  from  a  pump  or  water-cart,  or  escaping  from  the  side  of  a  cask,  assumes 
this  curve. 

f  The  experimental  proofs  are  very  clearly  given  in  Mons.  E.  Burat's  "Precis 
de  Mecanique."     Paris,  1869. 
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motion  of  the  projectile,  but  in  gunnery  this  resistance  is  of  very  great 
importance,  because  of  the  exceeding  great  velocity  of  the  bullet  or  ball  ; 
and,  indeed,  in  practice,  the  above  theory  is  not  of  very  great  use.  Yet 
it  is  the  best  we  have,  and  the  path  of  the  bullet  or  its  trajectory  is  always 
within  the  parabola  of  the  theoretical  projectile,  and  hence  its  range  is 
much  less.  For  example,  when  the  velocity  is  2000  feet  per  second,  the 
resistance  of  the  air  is  about  100  times  the  weight  of  the  ball,  and 
the  greatest  range  which,  according  to  theory,  should  be  23  miles,  is  less 
than  1  mile"  ("  Popular  Encyclopaedia  ").  Burat  says,  "The  flight  of  pro- 
jectiles offers  us  an  example  of  the  transformation  of  work  into  vis  viva, 
and  of  vis  viva  into  work  again.  Whilst  the  bullet  weighing  P,  is  in  the 
gun,  it  is  subject  to  the  pressure  of  the  gas  from  the  gunpowder ;  if  we  call 
the  mean  pressure  of  this  gas  on  a  great  circle  of  the  bullet  F,  and  the 
length  of  the  barrel  I,  the  work  of  the  powder  will  be  F  x  I,  and  the 
initial  velocity  V  will  be  proportional  to  these  quantities  thus  : 

2  f  I  =  Z  x  v2. 
9 

v 
When  the  bullet  penetrates  masonry,  this  vis  viva  -V2,  will   be  trans- 
formed into  work  again,  and  if  we  call  the  mean  resistance  R,  and  the 
actual  penetration  e,  we  shall  have: 

Iv*  =  2  Re, 
9 

if- we  disregard  the  vibration  communicated  to  contiguous  parts,  and  to  the 
air  around  "  (lor.  cit.,  p.  170). 

The  momentum,  or  energy  of  a  body  falling  through  the  atmosphere,  is 
the  mass  or  weight  multiplied  by  the  square  root  of  the  height  it  has 
fallen  through,  multiplied  by  8.021.  Thus  a  one  ounce  ball,  falling  from 
a  height  of  400  feet,  would  strike  the  earth  with  a  momentum  of 

oz.         feet.  oz.  pounds. 

1  x  (20  X  8.021)  =  160.42  =  10.02(3, 

or,  in  its  fall  of  400  feet,  the  ounce  has  become  equal  to  ten  pounds.* 

*  Gravity,  or  the  attraction  of  the  earth,  or  large  mass,  for  the  bullet  (or  stone 
or  ball)  or  the  smaller  mass,  has  been  so  frequently  mentioned  above,  that  its  ap- 
plication to  the  ease  of  falling  bo'lies  must  be  briefly  mentioned  here.  (1)  When  a 
body  falls  (from  rest)  it  acquires  a  velocity  of  about  32.2  feet  per  second,  varying 
slightly  with  the  locality.  At  the  end  of  five  seconds,  therefore,  the  body  would 
be  found  moving  at  the  rate  of  5  X  32.2,  that  is  161  feet  per  second.  Hence,  the 
formula,  v  =  g  t,  the  velocity  equals  gravity,  or  32  2  feet,  multiplied  by  the  time  in 
seconds.  (2)  The  space  fallen  through  in  the  first  second  i>  half  of  32  2,  or  16.1 
feet,  and  the  space  fallen  through  in  any  given  time  is  found  by  multiplying  the 
square  of  the  number  of  seconds  by  1(5  1.  Tims,  in  three  seconds  a  body  falls 
9  X  16  1  feet,  or  144.9  feet.  The  formula  here  is,  h  =  ^  g  f,  h  equalling  heisrht  in 
feet,  and  t  time  in  seconds.  If  we  take  the  number  16  as  a  very  close  approxima- 
tion, the  number  of  seconds  that  a  body  falls  through  in  a  given  time  is  equal  to 
the  square  of  the  number  of  quarter  seconds.  Thus,  in  the  ease  just  given,  three 
seconds  equal  twelve  quarter  seconds,  and  the  square  of  12,  or  144  feet,  is  the 
number  of  feet  fallen  through.  Besides  its  application  to  projectiles,  the  rule  is  of 
use  in  the  following  cases  Suppose  we  wish  to  ascertain  tbe  depth  of  a  well  or 
mine,  or  to  know  what  length  of  rope  is  required  for  it,  or  to  reach  to  the  bottom 
of  a  crevasse.  With  seconds-watch  in  hand,  note  the  time  a  small  pebble  takes  to 
strike  the  surface  of  water,  or  the  bottom  of  the  crevasse,  etc.  Let  us  suppose  this 
to  be  fiveseconds.  Then  h  =  \  q  x  5  X  5  =  16  X  25  =  400  feet,  or,  more  accurately, 
16.1  x  25  =  402.5  feet.  (3)  V2  =  2  h  x  32.2.  Thus,  if  a  body  falls  nine  feet,  we 
get  v2  =  18  X  32.2  v2  =  579.6  feet.   Therefore,  v  =  y/ol'J.ti,  or  24.6  feet  nearly.    So 
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In  the  case  of  projectiles,  fired  either  horizontally  or  obliquely,  the  mo- 
mentum equals  the  mass  or  weight,  multiplied  by  the  velocity. 

Whewell  gives  the  following  formula  for  the  range,  altitude,  and  time 
of  flight  of  bodies  projected  along  planes  inclined  to  the  horizon  (in  a 
vacuum). 

1.  Let  r  =  range  ;  A  =  greatest  altitude ;  t  =  time  of  flight ;  v  =  ve- 
locity of  projection;  h  =  height  due  to  this  velocity;  a  =  angle  of  pro- 
jection above  the  horizontal  plane  ;  i,  equal  elevation  of  the  plane  above 
the  horizon ;  g  =  32&  feet  (or  gravity) ;  then  we  have  the  following 
equations: 

2  v2    sin.  (a.  —  i)  cos.  a  sin.  (a  —  /)  cos.  » 


g              cos.2 1                                      cos.2 1 

v2        sin.2  (a  —  /)           sin.2  (* — t) 

A  = .  -  =  h  -         . 

2  g          cos.2  /                       cos.2  i 

2  v     sin.  (a.  —  /)        v/2  h    2  sin.  (at  — 

<) 

g          cos.  t                   g                 cos.  i 

2  h 

1  x  sin.  / 

2.  When  i  =  o ;  r  will  be  the  horizontal  range ;  and  the  above  equa- 
tions will  become : 
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3.  The  curve  described  by  a  projectile  is  a  parabola,  the  principal  para- 
meter of  which  =  4  h  cos.2  a,  and  the  velocity  at  any  point  is  that  acquired 

that  a  body  in  falling  nine  feet  acquires  a  velocity  of  24  feet  per  second.  (4)  When 
a  body  is  projected  verticalhr  upwards  with  a  given  velocity,  it  continues  to  rise 
during  a  number  of  seconds,  found  by  dividing  the  number  that  expresses  the 
velocity  of  projection  by  32  2;  and  it  rises  to  a  height  found  by  dividing  the 
square  of  that  number  by  2  x  32  2,  or  64.4.     This  may  be  expressed  thus  : 

v  v2 

i  =  —   —  when  t  equals  time  in  seconds,  and  h  = when  h  equals  height. 

32.2  2  g 

Or,  as  32  2  equals  gravity  (see  above),  these  are  often  written  thus: 

v  v2 

t  =  — ,  and  h  = . 

9  29 

Suppose,  therefore,  a  bullet  is  fired  vertically  upwards  with  a  force  of  2000  feet 
per  second,  then  (disregarding  the  resistance  of  the  air,  and  fractions) — 

2000 

t  = ,  or  125  seconds  =  2  minutes  5  seconds, 

32 

and  it  will  rise  to  a  height  of  62,500  feet,  or  llf  miles.  This  is  in  vacuo.  In 
practice  it  is  only  about  2920  feet,  or  a  little  more  than  half  a  mile. 
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by  falling  from  the  directrix.  For  other  formulae,  see  Carr's  "Synopsis," 
p.  214.  In  practical  gunnery,  as  we  have  said  before,  the  problems  are 
complicated  by  the  resistance  of  the  air  (modified  by  the  shape  of  the 
projectile),  as  well  as  by  the  force  of  gravity,  and  the  angle  of  elevation. 
Hutton  gives  the  following  formulae  : 

1.  To  find  the  initial  velocity  of  a  shot. 

Let  P  =  weight  of  powder ;  B,  of  the  ball ;  v,  the  initial  velocity ; 
then — 


2000 


-I/? 


Cor.  1.  The  initial  velocity  of  a  shot  varies  from  1660  to  2000  feet  per 
second. 

Cor.  2.  B  v2  =  (2000).2  P,  i.  e.,  the  effect  of  a  shot  is  nearly  as  the 
quantity  of  guupowder  (there  are,  of  course,  practical  limits  to  this,  in 
the  strength  of  the  barrel,  etc.,  etc.). 

2.  If  w=  weight  of  any  ball ;  d  its  diameter. 

w  =  .5236  d3  in  pounds. 

This  refers  to  spherical  bullets  only. 

3.  To  find  resistance  of  the  air  to  any  ball  or  projectile. 

Let  d  =  diameter  of  ball;  v,  its  velocity;  r  =  resistance  in  avoirdu- 
pois pounds ;  then : 

d?    /  2  v2 
r  =    1000V3U00   ~ 


-)■ 


Example. — Resistance  to  an  iron  ball,  whose  diameter  is  2.78  inches 
(or  weight  3  pounds),  when  thrown  with  a  velocity  of  1800  feet  per 
second  =  176  pounds,  more  than  58  times  its  own  weight.*  This  is 
modified  by  the  shape  of  the  projectile. 

4.  Supposing  the  air  to  resist  according  to  the  laws  just  assigned,  re- 
quired the  height  to  which  a  ball  will  ascend  perpendicularly. 

Let  d  equal  diameter  of  ball ;  c,  the  velocity  of  projection  ;  h,  height 
ascended,  then  : 


/ca_150e  \ 

A  =  760rfXlog.  (,-2109Cnr  +  1  / 


Example. — A  ball  of  1.05  pounds,  discharged  with  a  velocity  of  2000 
feet,  will  ascend  to  the  height  of  2920  feet.  In  vacuo  it  would  have 
ascended  to  the  height  of  llf  miles. 

5.  If  a  body  descending  in  the  atmosphere  has  acquired  such  a  velocity 
that  the  resistance  is  equal  to  its  weight,  the  accelerating  and  retarding 
forces  being  equal,  its  motion  will  become  uniform ;  to  find  this  terminal 
velocity — 

3000-.  =  523.6  d. 

A  quadratic  equation,  from  whence  v  may  be  found. 
Example. — For  an  iron  ball  of  1  pound  the  terminal  velocity  =  244  feet ; 
for  one  of  42  pounds,  it  is  456. 

6.  The  rule  as  to  gunpowder  has  been  given  at  p.  986.  It  begins: 
"The  best  charge  of  powder  is  about  ^th  or  ^th  of  the  weight  of  the  ball, 
etc."     (See  Young's  "  Natural  Philosophy.") 

*  Many  authorities  state  that  the  resistance  is  a  hundred  times  the  weight  of 
the  ball. 
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As  regards  elevation  it  is  now  generally  agreed  that  although  angles  of 
45°  or  thereabouts  are  capable  of  the  greatest  velocity  with  large  shot  or 
shell,  yet  that  with  smaller  shells  angles  of  30°  or  thereabouts  are  capable 
of  greatest  velocity.     Hans  Busk  gives  the  following  practical  rules: 

1.  The  time  of  flight  of  a  ball  is  nearly  as  the  range,  the  gun  and  elevation 
being  the  same.  (To  judge  of  distance  by  the  time  between  the  flash  and 
the  report,  calculate  as  for  lightning  and  thunder,  pp.  560  and  860,  or 
"multiplying  the  seconds  between  flash  and  report  by  1100,  which  gives 
the  distance  in  feet,  or  one  mile  in  4^  seconds") 

2.  The  velocities  decrease  as  the  distance  increases. 

3.  Very  slight  advantage  is  gained  by  increasing  the  charge  of  powder  more 
than  is  necessary  to  gain  the  object. 

4.  Increasing  the  length  of  barrel  (or  gun)  gives  little  advantage. 

5.  The  resistance  of  the  air  against  balls  of  different  diameters,  with  equal 
velocities,  is  almost  proportionate  to  the  squares  of  their  diameters. 

6.  Considerable  increase  of  velocity  is  gained  by  diminishing  windage.  In 
other  words,  the  tighter  a  bullet  fits,  the  faster  it  flies '  (cceteris  paribus). 

7.  The  velocity  increases  with  the  charge  up  to  a  certain  point,  peculiar 
to  each  gun,  but  so  does  the  recoil.  (The  more  powder,  the  more  kick  in 
the  gun  !) 

8.  The  depths  to  which  balls  of  the  same  size  penetrate  wood,  with  dif- 
ferent velocities,  are  nearly  as  the  squares  of  the  velocities.  A  large  ball 
will  not  only  make  a  larger  hole,  but  will  also  penetrate  further  than  a 
small  one  with  the  same  velocity  (the  momentum  being  greater)  ;  in  other 
words,  balls  of  different  sizes  will  penetrate  to  depths  proportionate  to  their 
diameters. 

By  experiments  at  a  mean  range  it  has  been  ascertained  that  in  common 
earth  dug  up  and  well-rammed,  a  musket-ball  buries  itself  17  inches;  a 
6-pound  shot,  from  3 J  to  41  feet ;  a  9-pound  shot,  from  6^  to  1  feet;  a  12- 
pound  shot  from  8 J  to  10  feet;  an  18  or  24-pound  shot  from  11^-  to  13  feet. 
(See  the  "  Artillerists'  Manual.") 

From  the  sources  already  quoted,  we  also  take  the  following,  as  to  fire 
of  muskets  or  rifles.  , 

"  The  French  have  adopted  the  following  rules  for  firing,  for  ranges 
varying  from  100  to  215  yards  : 

"  To  hit  the  middle  of  the  body. — At  100  yards  :  aim  at  the  breast;  from 
100  to  150  yards,  at  the  shoulders;  from  150  to  190  yards,  at  the  head  ; 
from  190  to  215  yards,  aim  at  the  top  of  the  cap.  We  deduce  from  these 
rules  that  a  musket-ball  falls  6  inches  in  the  first  100  yards,  and  6  inches 
for  each  of  the  succeeding  distances  laid  down,  until  at  a  range  of  215  yards 
the  fall  becomes  24  inches.  This  occurs,  it  is  to  be  remembered,  with  the 
grooved  weapons,  or  rifles.  These  grooves,  impressing  a  rotary  or  spinning 
motion  on  the  ball,  keep  it  far  steadier  than  would  otherwise  be  possible. 
In  fowling-pieces,  and  weapons  not  rifled,  the  range  is  far  wider." 

We  may  be  asked  why  we  have  been  thus  diffuse,  and  why  we  have 
dwelt  on  the  parabolic  theory,  which  confessedly  refers  to  balls  fired  in 
vacuo?  Our  answer  is  this:  We  have  shown  you  the  difficulties  of  the 
subject,  to  guard  you  against  dogmatism.  In  any  disputed  point  let 
experiments  be  made,  or  the  prisoner  have  the  benefit  of  the  doubt,  if  the 
best  authorities  differ. 

We  have  dwelt  on  the  parabolic  theory,  because  the  actual  trajectory  or 
flight  of  the  bullet  is  always  within  or  below  this  curved  line.  And 
because,  when  the  opposing  forces  are  allowed  for,  and  the  necessary  cor- 
rections made,  this  seems  the  only  true  theory  of  gunnery. 

To  repeat  as  to  the  flight  of  the  ball,  or  its  trajectory.  The  ball  would 
go  straight  if  unopposed — being  opposed  by  gravity,  it  tends  to  fall  to  the 
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ground — hence  its  line  of  flight  is  parabolic.  But  the  resistance  of  the 
air  to  the  bullet  modifies  and  lessens  its  original  velocity.  Hence  the 
curve  is  still  further  modified.  A  certain  elevation  is  given  to  the  line  of 
fire,  or  of  the  bullet  (by  means  of  the  sights  in  a  rifle,  and  by  tilting  large 
guns),  and  this  still  further  modifies  the  curve.  The  flight  or  trajectory 
of  a  bullet  in  practice  is  a  curved  line,  which  first  asceuds,  aud  then  de- 
scends, the  best  effect  occurring  at  the  point  where  the  Hue  of  sight  cuts 
the  curved  line  of  fire.  An  elevation  of  about  25°  with  globular  bullets 
gives  the  best  range.  But  at  4°  30'  the  range  is  about  640  yards  with  the 
Minie  rifle.  There  are  two  points  in  the  line  of  fire  in  which  the  trajec- 
tory or  true  course  cuts  the  former.  These  are  both  called  points-blank. 
The  first  is  very  close  to  the  muzzle.  To  insure  striking  an  object  within 
the  point-blank,  we  must  aim  under  it ;  but  if  the  object  is  beyond  the 
point-blank,  we  must  aim  above  it.  The  effects  of  a  high  wind  is  one  of 
the  causes  of  uncertainty  of  aim. 

To  sum  up,  the  gun,  or  other  firearm,  may  be  large  or  small ;  smooth- 
bored  or  rifled  ;  a  breechloader  or  loaded  at  the  muzzle.  There  is  a  ram- 
rod attached  to  both  breech  and  muzzle  loaders;  in  the  latter, for  ramming; 
in  the  former,  to  extract  cartridges,  clean  the  bore,  etc.  It  may,  or  may 
not,  have  a  bayonet,  or  some  sort  of  sword  attached.  Its  weight  may 
vary  from  a  few  ouuces  to  many  tons.  As  regards  the  charge,  there  is 
generally  gunpowder,  but  sometimes  gun-cotton,  or  prepared  sawdust,  or 
some  other  explosive  material  is  used  instead.  The  bullet  or  shot  is  usu- 
ally of  lead,  if  of  moderate  size  or  weight;  of  iron,  if  of  large  size;  it 
may  be  solid,  or  hollow  and  filled  with  explosive  substances.  The  powder 
and  shot  may  be  contained  in  a  cartridge,  or  kept  apart  by  means  of  wad- 
ding. In  some  of  Colt's  revolvers  there  is  no  wadding  and  no  cartridge. 
The  cartridge  or  case  may  be  of  paper,  or  pasteboard.  In  some  weapons 
dt  is  entirely  consumed.  Sometimes  the  cartridge  is  of  metal.  In  firing 
it  may,  or  may  not,  be  got  rid  of.  The  cartridge  may  contain  its  own 
means  of  ignition  or  explosion,  only  requiring  a  blow  from  the  mechanism 
•of  the  gun.  Or  it  may  be  fired  by  a  percussion-cup,  or  by  a  needle  in  the 
gun  itself.  Large  guns  and  mortars  are  sometimes  fired  by  matches  or 
time-fuses  even  now.  Lastly,  as  in  rockets,  the  tube  or  gun  may  some- 
times be  dispensed  with  altogether,  and  the  missile  may  direct  its  own 
course.  A  man  may  be  shot  at  by  one  of  these  weapons,  and  wounded  by 
one  or  more  discharges;  or  he  may  chance  to  receive  the  charge  from  a 
number  of  barrels  of  such  a  weapon  as  the  "  Gatling,"  or  the  Mitrailleuse 
used  by  the  French.     We  shall  now  proceed  to  give  the 

General  Character  of  Gunshot  Wounds. 

"  They  are  always  more  or  less  of  the  contused  and  lacerated  character, 
followed  by  sloughing  and  suppuration,  and  never  healing  but  by  the 
second  intention.  The  sloughing  is  in  part  an  immediate  result ;  partly 
secondary,  from  excess  of  action  over  power,  as  in  other  contusions. 
Haemorrhage  is  seldom  great,  unless  a  large  artery  be  directly  implicated. 
Yet  gunshot  injury  being  generally  extensive,  and  arteries  of  some  con- 
siderable size  consequently  certain  to  be  more  or  less  wounded,  danger  is 
not  slight  from  direct  loss  of  blood.  Often,  from  the  form  of  wound,  little 
blood  may  show  externally,  while  a  fatal  haemorrhage  is  advancing  in  the 
interior.  The  extent  of  injury  is  very  various.  A  ball  may  merely  graze 
the  part,  scarcely  inflicting  a  flesh  bruise;  or  it  may  impinge,  so  as  to 
fracture  the  bone,  without  division  of  the  integument.  It  may  enter  a 
part  and  lodge,  or  it  may  effect  a  complete  perforation.  A  limb  may  be 
carried  away,  as  if  by  a  rude  amputation  ;  or  it  may  be  pounded  almost 
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to  a  jelly,  yet  remaining  in  contact  with  the  living  trunk.  The  cannon-ball 
seldom  lodges.  Round-shot,  of  large  size,  have  been  found  imbedded  in 
the  glutei  muscles,  or  even  in  less  fleshy  parts;  but  the  occurrence  is  rare. 
Lodgment  of  the  musket  (or  rifle)  bullet,  on  the  contrary,  is  extremely  common. 
The  aperture  made  by  the  bullet's  entrance  is  small,  and  with  the  edges  in- 
verted. Often  it  appears  of  much  less  dimensions  than  the  foreign  body 
which  has  passed  through  it ;  and  sometimes  it  may  even  simulate  the  incised 
character.  In  such  cases  the  ball  has  come  from  some  distance,  and  has 
struck  with  considerable  force  and  velocity ;  the  aperture,  consequently, 
is  made  with  comparatively  little  bruising  or  tearing,  and  the  resilient  tex- 
tures close  upon  its  track. 

"  The  aperture  of  exit,  on  the  contrary,  has  its  margins  ragged  and  evert- 
ed, and  is  invariably  of  larger  dimensions  than  that  which  marks  the  en- 
trance.* When  the  injury  is  inflicted  (i.  e.,  the  shot  fired)  at  a  short  distance, 
the  aperture  of  entrance  is  comparatively  large,  has  no  smoothness  in  its 
edges,  and  is  obviously  of  a  lacerated  character ;  then,  too,  portions  of  the 
wadding  are  usually  impacted  in  some  part  of  the  tract,  and  the  surface 
may  be  marked  by  the  grains  of  powder.  The  pain  of  a  flesh-wound  is  often 
slight ;  the  patient,  if  actively  engaged,  may  hardly  be  aware  that  he  has 
suffered  injury.  There  are  not  a  few  instances  in  which  a  man,  mortally 
wounded,  has  gone  on  fighting,  and  then  dropped  down  dead  suddenly.  If, 
however,  a  bone  be  broken,  or  a  large  nerve  torn,  pain  is  usually  severe, 
and  demands  instant  attention.  The  shock,  too,  varies.  As  in  other  in- 
juries, it  may  be  either  mental  or  corporeal.  It  is  proportioned  to  the  ex- 
tent of  injury,  and  the  importance  of  the  part  affected.  If  a  limb  has 
been  carried  away  by  a  round  shot,  or  if  an  internal  organ,  as  the  lung, 
stomach,  liver,  etc,  has  been  implicated  in  the  course  of  a  bullet,  the 
patient  is  found  in  a  state  more  or  less  approaching  to  syncope,  and  struck 
with  an  alarm  and  apprehension  over  which  he  has  no  control ;  whereas, 
by  a  simple  fracture,  or  flesh-wound,  the  same  patient  would  be  scarcely 
disturbed  from  his  ordinary  composure.  Sometimes,  it  is  true,  a  certain 
amount  of  corporeal  and  actual  shock  does  attend  even  on  slight  iujury. 
But  in  this  case  it  is  transient,  either  quickly  passing  away  spontaneously, 
or  yielding  readily  to  ordinary  restoratives.  When,  however,  in  a  case  of 
apparently  slight  .wound,  we  find  much  depression  of  system,  which  refuses 
to  yield,  we  may  be  tolerably  certain  that  what  before  seemed  trivial,  is  in 
truth  severe,  and  that  some  internal  organ  has  been  seriously  implicated. 
And  yet  it  is  strange  how  the  intense  excitement  of  hot  action  may  pre- 
vent, or  rather  modify  the  shock  to  a  great  extent,  but  only  for  awhile. 
'A  toot  soldier,  at  Waterloo,  pierced  by  a  musket-bullet  in  the  hip,  begged 
water  from  a  trooper,  who  chanced  to  possess  a  canteen  of  beer.  The 
wounded  man  drank,  returned  his  heartiest  thanks,  mentioned  that  his 
regiment  was  nearly  exterminated,  and  having  proceeded  a  dozen  yards  on 
his  way  to  the  rear,  fell  to  the  earth,  and  with  one  convulsive  movement 
of  his  limbs,  ended  his  career.  Yet  his  voice  gave  scarcely  the  smallest 
sign  of  weakness.'  And  again,  when  shock  does  exist  in  full  force,  it  is 
remarkable  how  clear  and  unshaken  the  mind  oftentimes  remains.  At 
Corunna,  an  old  officer,  who  was  shot  in  the  head,  arrived  pale  and  faint, 
at  the  temporary  hospital,  and  bagged  the  surgeon  to  look  at  his  wound, 
which  was  pronounced  mortal.     'Indeed,  I  feared  so!'  he  responded  with 

*  Some  years  ago  Mr.  W.  F.  Teevan  showed  these  characters  in  a  striking  way, 
by  firing  bullets  through  the  skull  from  loilhin,  when  contrary  to  the  usual  rule  of 
punctured  wounds  in  the  cranium,  the  outer  table  was  most  splintered.  "  Brit, 
and  Foreign  Med.  and  Chir.  Review  "  for  186-5.  This  would  be  the  case  in  a  shot 
fired  through  the  mouth,  and  perforating  the  skull. 
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impeded  utterance.  He  laid  his  sword  upon  a  stone  at  his  side,  as  gently 
as  if  its  steel  had  been  turned  to  glass,  and  almost  immediately  sunk  dead 
upon  the  turf. 

"  At  one  time  it  was  supposed  that  a  shock,  sufficient  to  cause  death, 
might  be  sustained  from  mere  concussion,  produced  by  a  large  shot  passing 
by,  with  great  rapidity  and  closeness,  yet  without  actually  touching  the 
body;  and  that  laceration  of  muscles  and  arteries,  with  fracture  of  bones, 
might  be  produced  in  a  similar  way.  But  it  is  now  well  understood,  that 
these  are  not  the  effects  of  mere  wind  contusions,  as  they  are  termed,  but 
are  produced  by  spent  balls,  which  have  really  struck,  yet  with  so  little 
quickness  or  force,  as  to  merely  bruise  without  inflicting  an  open  wound.* 
An  internal  cavity,  as  of  the  cranium,  may  sustain  even  a  fatal  concussion 
by  the  contact  of  a  spent  shot,  without  any  signs  of  an  outward  bruise, 
but  usually  the  signs  of  contusion  are  both  apparent  and  extensive. 

"A  cannon-ball,  when  first  projected,  passes  in  a  straight  course,  but 
soon  assumes  a  curvilinear,  paraboloid  direction,  and  at  the  same  time  it 
rotates  on  its  own  axis  (particularly  when  from  rifled  or  grooved  weapons), 
this  rotation  increasing  with  the  increased  distance,  and  the  diminished 
velocity.  Sweeping  or  penetrating  wounds  are  likely  to  follow  obstruction 
to  the  first  part  of  its  course,  while  in  its  last  stage  it  may  merely  roll 
round,  or  over  the  part,  as  a  wheel  passes  over  a  limb.  Attention  to  this 
circumstance  tends  to  explain  the  occurrence  of  such  latent  injuries,  as  well 
as  to  account  for  the  extraordinarily  circuitous  routes  sometimes  taken  by 
musket-bullets  which  perforate.  The  course  of  bullets  is  at  all  times  un- 
certain. A  very  slight  obstacle  suffices  to  cause  diversion  from  the  recti- 
linear direction,  as  evinced  by  the  rebounding  of  round  shot  from  water. 
'A  button,  a  watch,  a  book,  or  a  handkerchief,  has  been  the- means  of 
preserving  life '  from  the  musket  bullet.  And  a  succession  of  such  obsta- 
cles (including  bones,  aponeuroses  of  muscles,  etc.)  may  occasion  a  most 
devious  track.  The  aperture  of  exit  may  be  found  very  close  to  that  of  en- 
trance, and  yet  the  bullet  may  have  nearly  completed  the  circuit  of  the  body. 
Or  a  ball  may  strike  the  forehead,  and  emerge  at  a  point  directly  opposite, 
in  the  occiput,  as  if  it  had  perforated  the  cranium  in  a  straight  liue,  while, 
in  truth,  it  has  never  been  deeper  than  the  integuments  (in  other  words, 
it  has  skirted  round  the  skull,  and  not  entered  it.  In  thje  same  way  a  ball 
may  go  all  round  the  ribs,  under  the  skin,  without  entering  the  chest. 
The  authors  have  seen  cases  of  this  kind  in  civil  practice.).  In  such  cases 
the  superficial  track  is  marked  by  a  discolored  elevation,  sometimes  slightly 
emphysematous.  In  deeply  penetrating  wounds,  the  course  may  be  equally 
unexpected,  bone,  muscle,  fascia,  proving  the  causes  of  diversion.  A  ball 
has  entered  the  breast,  and  lodged  in  the  scrotum  ;  a  ball  may  penetrate 
at  the  upper  part  of  the  breast  in  front,  and  lodge  near  the  spine  at  a  much 
lower  plane.  'In  one  instance,  which  occurred  iu  a  soldier  with  his  arm 
extended,  in  the  act  of  endeavoring  to  climb  up  a  scaling  ladder,  a  ball, 
which  entered  about  the  centre  of  the  humerus,  passed  along  the  limj>s, 
and  over  the  posterior  part  of  the  thorax,  coursed  among  the  abdominal 
muscles,  dipped  deep  through  the  glutei,  and  piesented  on  the  forepart  of 
the  opposite  thigh  about  midway  down.'     (Hennen's  '  Military  Surgery,' 

*  In  the  il  Medical  Times,"  September  8,  18-35,  J  Dringan,  Esq  ,  surgeon, 
R.  N.  writes  from  Sebastopol,  that  "  a  shot  ricochetteit  with  great  force  over  one  of 
the  parapets,  carrying  away  a  cap  from  a  seamen's  head.  The  man  was  a  little 
stunned,  but  no  farther  mischief  ensued.  When  his  cap  was  picked  up  it  contained 
a  handful  of  hair,  which  had  been  shaved  from  his  scalp  by  the  shot.  This  would 
have  been  a  poser  for  the  old  '  wind  contusionists.'  "  Quoted  in  Druitt's  "  Sur- 
geon's Vade  Mecum." 
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p.  35.)  As  already  stated,  the  nature  of  the  wounds  depends  on  the  dis- 
tance at  which  the  shot  has  been  fired,  on  the  nature  of  the  foreign  body 
(bullet,  wad,  etc.),  and  on  the  force  with  which  it  has  come.  At  a  short 
distance,  powder  ivill  -penetrate  by  its  grains,  as  well  as  burn  by  its  explo- 
sion.* At  a  greater,  yet  still  limited  distance  wadding  will  penetrate,  and 
■may  inflict  a  ghastly  lacerated  ivound,  a  circumstance  often  not  attended  to 
by  the  vulgar.  Lives  have  often  been  lost,  and  still  oftener  seriously  en- 
dangered, by  the  reckless  discharge,  at  close  distances,  of  firearms  supposed 
to  be  harmless,  because  only  loaded  with  powder  and  wadding.  (Even 
the  explosion  of  a  percussion  cap  may  produce  a  painful  wound.) 

"At  a  short  distance,  small  shots,  as  in  the  common  fowling -piece,  penetrate 
in  a  mass,  like  a  bullet;  at  a  considerable  distance  the  charge  scatters,  and 
inflicts  a  more  extensive  but  less  deadly  wound.f 

"A  bullet,  when  fired  near,  passes  teariugly  into  flesh  ;  when  discharged 
more  remotely,  yet  still  moving  with  great  velocity,  its  wound  is  smaller 
and  more  incised  ;  when  of  very  distant  source  it  may  bruise  muscle,  and 
break  bone,  without  penetrating  or  even  wounding  the  integument. 
Obliquely  striking  bullets  produce  valvular  wounds.  Slugs  and  irregular 
portions  of  iron  J  necessarily  make  more  serious  and  extensive  wounds  than 
those  inflicted  by  bullets.  The  latter  impinging  on  bone,  are  apt  to  be 
flattened  or  otherwise  altered  in  shape;  and  when  so  altered,  they  may 
either  pass  onwards  into  flesh,  or  remain  imbedded  in  bone.  On  a  sharp 
ridge  of  bone,  a  bullet  may  be  bisected,  and  each  half  passing  onwards,  may 
perforate,  giving  rise  to  two  apertures  of  exit.  Leaden  pellets  and  bullets 
unaltered  from  their  smooth  rounded  form,  may  lodge  in  a  fleshy  part 
without  creating  much  disturbance.  The  wound  closes  in  the  ordinary 
way,  and  perhaps  about  the  ordinary  time;  the  foreign  body  becomes  sur- 
rounded by  an  adventitious  cyst  of  a  quasi-serous  character,  and  may  there 
remain  for  years  undisturbed,  or  moving  occasionally  from  place  to  place; 
causing  but  little  uneasiness,  except  during  atmospheric  change— when 
pain,  sense  of  weight,  and  general  discomfort  in  the  part  are  apt  to  assume 
somewhat  of  a  barometric  character !  Sharp,  irregular  bodies,  however, 
are  seldom  so  tractable;  the  surrounding  parts  will  not  tolerate  their  pres- 
ence ;  suppuration  is  profuse  and  continued  ;  inflammatory  reaccessious 
are  frequent;  nature  is  constantly  reiterating  her  efforts  at  extrusion,  and 
quietude  and  closure  are  not  obtained,  until  the  offending  substance  has 
been  dislodged  and  taken   away.      Sometimes  inflammation   ceases,,  the- 

*  When  it  thus  penetrates,  a  bluish-black  staining,  like  tattooing,  is  often  left- 
behind  for  many  years,  if  not  for  a-  whole  lifetime.  Such  marks  are  not  uncom- 
mon in  quarrymen. 

-j-  Dr.  Taylor  quotes  Dr.  Lachese's  experiments  on  dead  bodies,  which  show  that 
in  order  to  produce  with  small  shot  a  round  opening,  somewhat  resembling  that 
produced  by  a  bullet,  the  discharge  should  take  place,  point-blank,  at  the  distance 
of  not  more  than  ten  or  twelve  inches  from  the  surface  of  the  body.  At  12-18 
inches  the  opening  made  was  irregular,  and  its  borders  much  lacerated.  At  36 
inches  a  central  opening  was  entirely  lost,  and  the  surface  of  the  body  was  covered 
with  scattered  shot.  The  effect  after  this  depended  on  distance,  the  charge,  kind 
of  gun,  etc.,  but  the  shots  were  generally  much  scattered.  ("  Ann  d'Hygiene," 
1836.)  He  quotes  Reg.  v.  Chapman  (Oxford  Lent  Assizes,  1839),  Reg.  v.  Halt 
(Oxford  Summer  Assizes,  1846),  and  Reg.  v.  Kcndreio  (York  Winter  Assizes,  1844),. 
as  bearing  on  and  confirming  this  view.  On  the  other  hand,  Dr.  Lowe  fired  a  new 
gun,  with  the  usual  charge,  at  a  sheet  of  paper  placed  at  60  paces  distance ;  the  re- 
sult was  a  circular  hole  in  the  centre,  through  which,  apparently,  every  shot  had, 
passed.  The  hole  was  slightly  jagged  at  the  edges,  but  otherwise  like  a  bullet  mark. 
Dr.  Lowe  thinks  new  guns,  highly  polished,  throw  the  shot  closely. 

J  In  warfare,  when  short  of  ammunition,  all  kinds  of  things,  nails,  gravel,  stones, 
etc.,  are  sometimes  used.  We  have  known  a  murderer  load  a  gun  with  tin  tacks 
and  small  nails. 
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wound  contracts,  and  the  discharge  diminishes  ;  yet  a  sinus  remains,  com- 
municating with  the  foreign  hody,  as  if  indicating  and  waiting  for  its 
passage  outwards.  In  this  case  the  hullet  has  an  envelope  of  a  memhran- 
ous  character,  but  not  shut  and  serous  like,  as  in  the  former  case;  rather 
mucous,  and  with  an  outlet.  Clothing  may  either  prevent  the  ball's  en- 
trance, or  enter  aud  lodge  along  with  it.  A  portion  of  shirt  or  handker- 
chief, for  example,  may  be  carried  before  a  bullet,  with  its  continuity 
unbroken,  and  become  impacted  in  the  wound.  On  pulling  out  the  iuvag- 
inated  portion  of  dress,  the  bullet  will  roll  out  from  its  interior;  or  the 
clothing  may  be  cut  up,  and  driven  inwards  in  portions,  aud  these  are 
likely  to  lodge,  whilst  the  ball  may  perforate  aud  escape.  Other  foreign 
bodies,  too,  or  substances  which  come  to  enact  the  part  of  such,  may  lodge, 
and  untowardly  complicate  the  wound,  as  portions  of  earth,  stone,  wood, 
and  splinters  of  fractured  bone.*  Portions  of  the  clothing,  accoutrements, 
aud  even  of  the  body  of  one  soldier,  may  be  impacted  in  the  wound  of  his 
comrade."  (Thus  far  we  have  quoted  almost  verbatim,  except  the  notes, 
from  Miller's  "  Principles  of  Surgery,"  pp.  671-675,  as  it  seemed  difficult  to 
better  so  clear  and  concise  a  description.  We  shall,  however,  make  a  few 
additions,  referring  the  reader  for  further  details  to  Beck,  Guy,  and  Tay- 
lor on  gunshot  wounds ;  to  the  articles  with  this  title  in  Cooper's  "  Surgical 
Dictionary,"  which  gives  a  bibliography,  including  most  of  the  older  works 
of  importance  on  this  subject ;  to  the  more  modern  article  in  Holmes's 
"System  of  Surgery;"  and  to  the  chapters  in  Erichsen,  Druitt,  Bryant, 
and  other  writers  on  surgery-) 

Bones  may  be  fractured,  aud  the  fractures  may  be  simple,  comminuted, 
or  compound.  Sometimes  bones  are  only  fissured  or  splintered — at  other 
times  they  are  perforated.  In  other  cases,  the  boues  are  simply  bruised. 
But  bruises  of  bone  are  often  troublesome,  and  may  be  followed  by  necro- 
sis, or  other  ill  effects.  Pyaemia  is  very  likely  to  follow  these  injuries  of 
bone.  Joints  may  be  opened  by  gunshot  wounds — and  foreign  bodies  (in- 
cluding bullets)  may  be  lodged  in  them.  Surgeons  cannot  always  say  at 
once  if  a  ball  or  other  foreign  body  has  escaped.  M.  Nelaton  could  not 
at  first  determine  the  presence  of  the  bullet  in  Garibaldi's  ankle.  If  there 
is  only  one  aperture,  it  is  natural  to  suppose  the  bullet  has  lodged  ;  but  it 
may  have  escaped,  as  in  the  case  described  above,  of  a  bullet  rolling  out 
when  invaginated  clothing  is  drawn  out.  Or  the  ball  may  have  made  a 
complete  circuit,  and  come  out  again  where  it  entered.  This  has  some- 
times happened  in  the  head.  When,  however,  there  are  two  plain  open- 
ings, and  these  bear  the  characters  described  above,  one  small  with  in- 
verted edges,  and  one  large  with  everted  edges,  aud  the  two  are  nearly  iu 
a  straight  line,  or  in  such  relation  to  each  other  as  to  render  their  connec- 
tion probable,  by  assuming  a  circuitous  course,  it  is  most  probable  that  the 
bullet  has  escaped.  Yet  here  we  may  be  wrong,  for  it  may  have  been 
halved,  as  noticed  above,  by  impinging  on  bone,  etc.,  and  only  one-half 
have  escaped  as  yet,  the  other  half  being  there.  Or  two  apertures,  nearly 
in  a  line,  may  both  be  apertures  of  entrance,  made  by  two  distinct  balls,  both 

*  In  vol.  ix  of  the  "  Transactions  of  the  Philadelphia  College  of  Physicians," 
Dr.  S  Weir  Mitchell  records  the  case  of  a  bullet  imbedding  a  piece  of  bone  in  the 
median  nerve  ;   the  bone  had  begun  to  grow  in  its  new  situation. 

Denmark  (in  "  Med.-Chir.  Transactions,"  vol.  iv,  p.  48)  has  recorded  a  case  of 
severe  neuralgia,  or  rather  tic  douloureux,  from  the  lodgment  of  a  small  bit  of 
bullet  in  the  radial  nerve.  (Quoted  by  writer  of  Art.  "Gunshot  Wounds"  in 
Cooper's  "  Dictionary  of  Surgery,"  p.  1097.)  On  referring  to  the  original  it  ap- 
pears that  it  was  in  a  soldier  of  the  52d  Regiment  wounded  at  the  storming  of 
Badajoz,  April  6,  1812. 
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of  which  have  lodged.  This  is  not  only  probable  in  warfare,  but  amongst 
civilians  whenever  a  revolver,  or  double-barrelled  gun  or  rifle  or  pistol  has 
been  used.  "  Again  a  plurality  of  openings  does  not  necessarily  imply  a 
plurality  of  bullets,  for  the  same  ball  has  beeu  known  to  go  in,  come  out, 
and  enter  and  perforate  again!  or  after  perforation,  it  may  be  subdivided 
into  two  or  more  fragments,  and  each  have  its  separate  aperture  or  exit." 

In  order  to  detect  the  presence  of  bullets  in  a  wounded  person,  many 
ingenious  contrivances  have  been  proposed.  The  ordinary  probe,  or  the 
bullet-forceps,  may  at  once  detect  the  presence  of  metal,  but  when  these 
fail,  M.  Nelaton  has  proposed  a  porcelain  probe,  which  would  be  stained 
by  the  bullet — in  fact,  it  would  rub  off  a  small  bluish  portion  of  lead. 
Small  instruments,  like  gimlets  and  cheese-tasters,  have  been  devised  to 
scrape  or  screw  out  a  bit  of  the  bullet.  And  most  ingenious  of  all,  as  it 
is  applicable  to  iron  or  any  kind  of  metallic  ball  or  foreign  body,  is  an 
electric,  or  rather  galvanic,  "  bullet-detector,"  which  rings  a  small  bell  as 
soon  as  a  circuit  is  formed  by  the  bullet  connecting  the  poles  of  the  ap- 
paratus. The  late  Surgeon-Major  Wyatt  published  a  paper  on  the  detec- 
tion of  bullets  in  the  "  British  Medical  Journal  "  for  1870.* 

The  best  treatment  of  gunshot  wounds  is  not  within  the  scope  of  a  work 
like  this.  Incidentally  we  may,  however,  mention,  that  the  cold  water  treat- 
ment of  the  Val  de  Grace  Hospital  of  Paris,  in  1848,  the  use  of  ice  by 
Esmarch,  and  Stromeyer — frequent  irrigation,  and  antiseptic  treatment  ap- 
pear to  be  most  in  favor  with  military  surgeons.  The  dangers  of  gunshot 
toounds  are,  however,  strictly  within  our  province.  We  cannot  always 
judge  of  these  at  first.  They  may  of  course  prove  instantly  or  rapidly 
fatal  by  haemorrhage,  shock,  syncope,  and  the  like.  But  the  chief  danger 
is  when  suppuration  has  been  established.  The  sloughs  become  detached 
and  involve  the  whole  track — though  generally  most  near  the  entrance, 
where  there  has  been  most  bruising.  When  these  sloughs  separate,  bones, 
joints,  arteries,  cavities  and  canals,  and  nerves,  may  be  exposed  which 
previously  were  deemed  unimplicated.  "  The  accidents  which  are  likely 
(.says  Miller)  to  occur  during  the  progress  of  cure,  are  many  and  formida- 
ble; excess  of  inflammation  and  of  inflammatory  fever;  erysipelas;  ab- 
scess after  abscess,  by  inflammatory  reaccession,  probably  connected  with 
the  lodgment  of  foreign  matters  ;  diffuse  purulent  infiltration  ;  inflamma- 
tory action  in  veins,  either  in  hard  or  soft  textures,  perhaps  of  the  diffuse 
and  suppurative  kind ;  untoward  extension  or  recurrence  of  sloughing  ; 
haemorrhage  on  the  separation  of  sloughs,  or  by  subsequent  ulceration  ; 
accession  of  sloughing  phagedena  (or  hospital  gangrene) ;  non-union  of 
fracture ;  necrosis,  caries ;  exhaustion  by  hectic ;  tetanus ;  pyaemia  (and 
septicaemia);  paralysis;  impairment  of  intellect;  and  loss  of  sexual  and 
muscular  and  mental  power,  or  some  of  these  dangers.  The  conical  bul- 
lets used  in  Minie  rifles,  and  the  elongated,  conoido-cylindrical  bullets  of 
the  Enfield,  Chassepot,  needlegun,  Martini-Henry,  Snider,  and  other  wea- 
pons, are  far  more  destructive  and  murderous  than  the  old  spherical  ones. 
In  the  Crimean,  Franco-German,  and  other  recent  wars,  they  have  been 
found  to  go  through  not  only  two,  but  as  many  as  three  men,  perhaps 
lodging  in  the  body  of  the  third.  They  deviate  from  their  course  far  less 
than  the  old  ones.  They  generally  perforate ;  in  some  cases  drilling 
through  bone — in  others,  completely  smashing  and  comminuting  it.  They 
do  not  so  often  lodge  as  the  old  ones,f  for  they  generally  strike  the  small 

*  The  surgeon's  finger  is  often  the  best  bullet-detector,  when  the  wound  admits 
of  this  being  used. 

f  Mr.  L.  S.  Little  (Report  on  the  War  in  Schleswig-Holstein,  "  Lond  Hosp. 
Reports"),  and  some  later  writers,  say  that  conical  bullets  very  often  lodge,  and 
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end  foremost.  Sometimes  they  channel  a  long  groove  in  a  bone,  but  so 
did  the  globular  ones.  But  both  the  old  spherical  and  the  modern  elong- 
ated bullets  are  often  flattened  out  into  the  queerest  of  shapes,  presenting 
very  sharp  angles,  which  rend  and  tear  terribly.  (See  remarks  under 
Colt's  Revolvers,  Mitrailleuse,  etc.,  p.  999.)  The  injuries  from  grape- 
shot  are  something  like  those  from  round-shot,  but  less  severe.  Mr.  Cole, 
in  his  "  Military  Surgery,"  London,  1852,  says  that  "  the  cannon-shot  for 
the  first  500  or  600  yards,  grinds  to  powder,  and  destroys  everything  that 
opposes  its  hissing  course."  If  it  strikes  a  limb,  it  either  smashes  it  com- 
pletely, pulpifying  all  the  tissues  it  meets,  or  it  may  carry  the  limbs  clean 
off.  A  man  may  be  decapitated  by  a  cannon-shot,  or  have  both  legs  taken 
clean  off.  These  things  are,  however,  less  matters  for  legal  medicine  than 
bullet-wounds.  In  the  Crimea,  though  severe  haemorrhage  was  rare  from 
cannon-balls,  it  sometimes  happened  that  the  femoral  artery  was  so 
wounded  in  this  way  as  to  cause  fatal  haemorrhage;  and  occasionally  a 
round  shot  will  produce  effects  more  like  those  of  a  bullet.  This  happened 
in  the  case  of  a  private,  working  in  the  trenches  before  Sebastopol,  shovel- 
ling up  some  earth,  with  his  body  bent,  and  his  right  hand  holding  the 
handle  of  the  shovel,  low  down  in  front  between  his  legs.  In  this  position 
he  was  struck  by  a  round-shot  from  a  large  gun.  It  shattered  his  arm, 
leaving  it  hanging  only  by  the  integuments  ;  and  passing  between  the 
thighs,  at  their  upper  part,  it  tore  away  from  each  of  them  a  large  mass 
of  the  integuments  and  muscles,  and  laid  bare  the  femoral  artery  on  one 
side.  It  carried  in  front  of  it  the  penis,  and  scrotum,  and  anus,  and  guided 
by  the  curve  of  the  buttocks,  it  swept  away  a  large  portion  of  the  glutei 
of  one  side.  (Druitt's  "Surgeon's  Vade  Mecum,"  p.  132.)  The  skin  is 
sometimes  uninjured,  though  bones  may  be  broken.  The  mischief  caused 
by  shells,  rockets,  and  other  explosives,  has  already  been  alluded  to.  The 
wounds  from  these  are  ragged  ( lacerated)  in  the  extreme — and  often  fright- 
fully contused.  Druitt  says  that  in  the  Crimean  war,  the  bursting  of  one 
howitzer  shell  caused  ten  admissions  into  the  hospital  of  the  18th  Regiment, 
and  of  those  admitted,  seven  lost  either  an  arm  or  a  leg.  (See  McCor- 
mack's  "  Notes  of  an  Ambulance  Surgeon  "  for  other  cases,  and  the  "  Blue 
Books  "  of  the  army  departments  after  the  Crimean,  Franco-German,  and 
American  civil  wars.)  Mr.  Erichsen  (he.  cit.,  p.  112)  draws  attention  to 
the  fact  that  powder  alone,  may  not  only  produce  fatal  concussion,  when 
fired  close  to  the  heart,  for  instance,  but  may  actually  produce  a  round 
hole, like  that  from  a  bullet,  as  in  Dupuytreu's  case,  when  a  fowling-piece 
was  discharged  at  a  distance  of  only  two  or  three  feet  from  the  abdomen. 
He  notes  also  that  suicides  sometimes  forget  to  put  the  bullet  in,  but  fright- 
ful lacerations  of  the  mouth,  cheeks,  glottis,  etc.,  may  be  produced  by 
powder  and  wads  alone.  When  weapons  are  fired  very  close,  the  hair  and 
skin  may  be  siuged,  burned,  and  blackened,  from  the  burning  powder.  This 
must  not  be  confounded  with  the  blackening  due  to  sloughing,  which  is  a 
later  phenomenon.  Paper  pellets  and  a  kid  glove  fired  from  a  gun  have 
been  known  to  kill.  (The  first  proved  fatal  to  a  girl,  the  second  to  a  man.) 
A  single  pellet  of  small  shot  has  been  known  to  destroy  the  eyeball,  to 
kill  by  wounding  the  femoral  artery  or  vein,  or  by  lodging  in  the  heart. 
Mr.  Erichsen  gives  a  case  in  which  small  shot  from  a  pistol  actually  pene- 


that  the  statement  in  the  text  is  inaccurate.  Mr.  Byron  Blewitt  tells  us  that  this 
was  clue  to  the  wretched  guns  with  which  the  Danes  and  Prussians  were  furnished. 
In  the  Franco  German  war  the  majority  of  the  conical  and  elongated  bullets  per- 
forated, though  when  nearly  spent,  or  at  long  ranges,  they  would  lodge.  To  avoid 
risks  from  imperfect  closure  of  the  breechblock,  orders  were  given  to  many  regi- 
ments to  fire  from  the  hip. 
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trated  the  bodies  of  the  vertebra?.  Bad  percussion  caps,  in  exploding,  often 
splinter,  and  tvound  the  right  eyeball.  This  accident  commonly  occurs  to 
soldiers,  volunteers,  and  militiamen,  but  may  be  met  with  in  little  boys 
who  play  with  toy  pistols,  or  in  civilians  who  use  guns  for  sporting  pur- 
poses. 

Mr.  Erichsen  very  properly  calls  attention  to  the  length  of  time  which 
may  elapse  before  the  effects  of  a  gunshot  wound  are  recovered  from  or 
cause  death.  General  Bern  required  to  hare  a  bidlet  removed  by  Liston 
from  the  external  condyle  of  his  femur  nineteen  years  after  it  first  lodged 
there.  Marshal  Money*  died  from  the  effects  of  a  gunshot  wound  received 
forty  years  before.  A  soldier,  wounded  in  the  storming  of  the  Redan,  in 
the  Crimean  war,  died  two  and  half  years  after,  of  exhaustion  from  a 
large  lumbar  abscess,  caused  by  a  bullet  entering  the  left  side  of  the  chest, 
wounding  the  lung,  traversing  the  diaphragm,  notching  the  spleen,  passing 
between  the  kidney  and  suprarenal  body,  and  perforating  the  spine.  It 
lay  encapsuled  on  the  right  side  of  one  of  the  vertebra?,  pressing  upon  the 
right  renal  vessels.  Its  irritant  effects,  and  those  of  the  sequestra  from 
the  injured  spine,  caused  the  abscess  which  led  to  his  death.  We  have 
said  above  that  in  the  heat  of  actiou  soldiers  are  sometimes  unconscious  of 
having  been  wounded.  But  after  a  severe  gunshot  wound  there  may  be  a 
state  of  torpor  and  indifference,  which  is  often  a  sign  of  impending  death, 
and  may  be  accompanied  with  gangrene  of  the  injured  limb.  Thus 
Eicherand  ("  Nosographie  Chirurg.,"  torn,  i,  p.  221,  ed.  2^  says:  "  C'est 
dans  cet  etat  que  mourut  le  chevauleger,  dont  parle  Quesnay ;  l'etat 
d'hebetude  etait  tel,  que  cet  individu,a  qui  Ton  proposa  l'amputation  de 
la  jambe,  repondit  que  ce  n etait  pas  son  affaire."f 

To  show  what  serious  results  may  occur  with  but  slight  external  in- 
juries, Larrey  relates  the  following  cases:  "At  the  siege  of  Eosas  two 
cannoneers,  having  nearly  similar  wounds,  were  brought  from  the  trenches 
to  the  ambulance,  which  Baron  Larrey  had  posted  at  the  village  of  Palau. 
They  had  been  struck  by  a  large  shot,  which  towards  the  termination  of  its 
course  had  grazed  posteriorly  both  shoulders.  In  one  Larrey  perceived  a 
slight  ecchymosis  over  all  the  back  part  of  the  trunk,  without  any  ap- 
parent solution  of  continuity.  Eespiration  hardly  went  ou,  and  the  man 
spat  up  a  large  quantity  of  frothy  vermilion  blood.  The  pulse  was  small 
and  intermitting,  and  the  extremities  were  cold.  He  died  an  hour  after 
the  accident,  as  Larrey  had  prognosticated.  The  body  was  opened  in  the 
presence  of  M.  Dubois,  Inspector  of  the  Military  Hospitals  of  the  Army 
of  the  Eastern  Pyrenees.  The  skin  was  entire;  the  muscles,  aponeuroses, 
nerves,  and  vessels  of  the  shoulders  were  ruptured  and  lacerated  ;  the 
scapula?  broken  in  pieces ;  the  spinous  processes  of  the  corresponding 
dorsal  vertebra?  and  the  posterior  extremities  of  the  adjacent  ribs  were 
fractured.  The  spinal  marrow  had  suffered  injury;  the  neighboring  part 
of  the  lungs  was  lacerated,  and  a  considerable  extravasation  had  taken 
place  in  each  cavity  of  the  chest.  The  second  cannoneer  died  of  similar 
symptoms  three-quarters  of  an  hour  after  his  arrival  at  the  hospital.  On 
opening  the  body,  the  same  sort  of  mischief  was  discovered,  as  in  the  pre- 
ceding example."  (Article,  "'Gunshot  Wounds,"  in  Cooper's  "Dictionary 
of  Surgery,"  p.  577.  ^ 

If  a  shot  has  been  fired  in  a  room,  or  near  to  a  house,  wall,  or  fence, 

*  Dr  Taylor  says  that  Marshal  Maison,  one  of  Napoleon's  generals,  died  in  the 
same  manner. 

t  The  light  cavalry  soldier  of  whom  Quesnay  tells  died  in  this  state  of  torpor. 
So  great  was  his  indifference  and  apparent  stupidity,  that  when  he  was  told  that 
his  leg  ought  to  be  amputated,  he  replied  that  that  was  no  business  of  his! 
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do  not  forget  to  examine  the  walls  or  fence  for  bullet-marks.  Both  bullets 
and  small  sbot  are  often  lodged  in  such  situations. 

We  will  now  proceed  to  consider  the  questions  relating  to  firearms  and 
gunshot  wounds  which  are  likely  to  be  referred  to  you. 

These  are  briefly : 

1.  Is,  or  was,  the  wound  (or  wounds)  in  question  inflicted  by  fire- 
arms? Iu  other  words,  is  it  a  gunshot  wound  with  which  we  have  to 
do? 

There  will  usually  be  but  little  difficulty  in  answering  this  question, 
if  you  have  carefully  read  over  the  preceding  description.  It  is  true 
that  fragments  of  shell,  and  occasionally  a  small  bullet,  moving  rapidly 
and  coming  from  a  distance,  may  inflict  what  look  like  incised  wounds. 
But  in  general  the  characters  of  gunshot  wounds  are  well  marked. 
And  even  some  of  the  doubtful  ones,  when  probed  or  examined  care- 
fully, exhibit  distinctive  characters.  If  you  discover  fragments  of 
powder  or  wadding,  or  the  bullet,  or  portions  of  lead,  or  other  metal, 
or  bits  of  the  dress  carried  deeply  into  a  wound,  you  will  be  still  more 
certain.* 

2.  You  may  be  asked,  "Was  the  shot  fired  close  to,  or  at  some  dis- 
tance from,  the  injured  person  ?"  We  must  again  refer  you  to  the  descrip- 
tion given  of  the  character  of  these  wounds  for  an  answer  to  this  question. 
If  there  be  singeing,  or  burning,  or  clear  marks  of  powder  (grains  of 
powder  imbedded  in  the  wound  or  in  its  vicinity),  you  may  be  pretty 
certain  as  to  the  closeness  of  the  shot.  Wadding  is  sometimes  carried 
further  than  we  might  suppose  from  a  priori  reasoning.  Even  paper  pel- 
lets, or  brown  paper  pressed  together,  with  a  large  charge  of  powder,  have 
been  known  to  produce  holes,  like  shot  or  like  a  bullet,  at  a  distance  of 
two  or  three  yards. 

Dr.  Mackintosh,  of  Downham,  had  a  case  of  this  kind  (Reg.  v.  Isgrite, 
Norwich  Autumn  Assizes,  1867).  The  prisoner  fired  at  a  boy  with  a 
gun  loaded  with  brown  paper  pressed  together.  He  was  then  at  a  dis- 
tance of  two  or  three  yards  from  the  boy.  Dr.  Mackintosh  found  a 
wound  in  the  chest  the  size  of  a  shilling.  The  margin  of  the  wound  was 
jagged,  and  had  a  bluish- black  or  mottled  appearance,  and  the  edge  of 
one  of  the  ribs  was  laid  bare.  The  paper  pellet  took  a  course  downwards, 
as  a  result  of  a  deflection  of  the  projectile  by  the  rib.  A  quantity  of 
brown  paper  was  removed  from  the  wound,  and  the  boy  ultimately  recov- 
ered. Dr.  Mackintosh's  first  experiments  failed  to  produce  a  similar 
result  at  the  distance  named.  But  with  more  powder  he  not  only  pene- 
trated the  boy's  jacket  with  a  similar  paper  pellet  at  three  yards,  but  also 
penetrated  lh  inches  beyond.  Dr.  Swift,  who  failed  at  greater  dis- 
tances than  6  inches,  probably  used  too  little  powder.  (Taylor,  loe.  cit., 
p.  684.) 

3.  You  may  be  asked,  Was  the  gun  or  pistol  loaded  with  ball  f 

We  have  already  seen  that  at  close  ranges,  paper,  small  shots,  etc.,  and 
even  powder  alone,  will  produce  a  hole.  But  it  is  not  possible,  from  the 
mere  examination  of  the  weapon,  to  be  sure  on  this  point.  Any  lead 
found  adhering  to  the  grooves  of  a  revolver  or  rifle  need  not  necessarily 
have  been  from  the  last  discharge.  The  report  is  said  to  be  louder  or 
sharper  when  the  weapon  is  loaded  with  ball.  The  sharp,  whizzing  crack 
or  hiss  of  a  rifle-shot  is  not  easily  forgotten  by  those  who  have  been  ex- 
posed to  danger  from  it.     If  there  were  any  wall,  or  tree,  or  fence  beyond 

*  Mr.  Ward,  quoted  by  Dr.  Taylor,  records  a  case  in  which  a  red-hot  poker  in- 
flicted a  perforating  wound  of  the  .skull  nenrly  half  an  inch  in  diameter,  closely 
resembling  a  bullet-wound.     ("  Med.  Gazette,"  vol.  Ixiv,  p.  767. ) 
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the  person  fired  at,  the  bullet  or  ball  might,  and,  indeed,  probably  would, 
strike  this  and  be  imbedded  in  it. 

4.  You  may  be  asked  the  character  of  the  wound.  In  other  words, 
Is,  or  u>a$,  it  mortal  or  dangerous  to  life,  or  calculated  to  do  "  grievous 
bodily  harm?"  The  latter  expression  covers  all  those  cases  of  injury 
to  the  eye,  ear,  nose,  or  other  organ  of  sense,  and  injuries  to  the  limbs, 
or  generative  organs,  which  cannot  be  described  as  dangerous  to  life, 
and  still  less  as  mortal.  It  also  includes  those  cases  in  which  there 
is  considerable  disfigurement  of  the  face;  or  in  ladies,  of  the  shoulders, 
arms,  and  those  parts  of  the  bust  which  are  uncovered  in  evening 
dress.  Mutilation,  again,  of  the  fingers  or  toes  must  come  under  this 
description. 

5.  You  may  be  asked,  How  soon  woidd  such  and  such  wounds  hill? 
Or,  how  long  would  the  wounded  person  take  to  recover?  It  is  clear 
from  what  we  have  already  said,  that  your  answer  must  depend  on  the 
special  circumstances  of  the  case  in  question.  We  have,  as  each  portion 
of  the  subject  was  considered  in  turn,  met  with  cases  of  instant  death,  of 
death  after  three-quarters  of  an  hour  or  an  hour,  and  of  death  after  a  year 
or  two ;  whilst  in  other  cases,  suffering  has  been  protracted  even  forty 
years. 

Questions  of  survivorship,  if  two  or  three  persons  are  concerned,  must 
be  answered  on  general  principles,  such  as  those  given  at  p.  534. 
Similar  questions,  affecting  only  the  wounded  man,  or  woman,  or  child, 
can  only  be  answered  by  a  careful  consideration  of  his  or  her  injuries  and 
surroundings.  Some  of  these  questions  will  be  dealt  with  under  "  Wounds 
of  Special  Regions  and  Organs."  ("  Injuries  to  the  Head,  Chest,  and  Ab- 
domen," etc.) 

You  may  be  asked,  as  to  a  gun,  pistol,  rifle,  etc.,  Has  this  weapon  been 
fired  lately?  It  is  not  always  easy  to  give  a  definite,  and  at  the  same  time 
true,  answer  to  this  question.  Gun-cotton,  prepared  sawdust,  and  some  of 
the  patent  cartridges  with  gunpowder,  leave  scarcely  any  residue  behind, 
the  combustion  being  perfect.  But  with  gunpowder,  and  especially  in  sui- 
cidal and  homicidal  cases,  where  the  person  who  loads  the  gun  or  pistol  is 
nearly  sure  to  put  some  excess  of  powder,  there  mav  very  likely  be,  and, 
indeed,  often  is,  somewhat  incomplete  combustion.  Dr.  Guy  says  (p.  294), 
"  When  the  combustion  of  the  powder  is  imperfect,  the  finger  introduced 
into  the  barrel  is  blackened  by  the  unconsumed  charcoal,  and  the  residue 
is  found  to  consist  of  this  unconsumed  charcoal,  mixed  with  sulphide 
of  potassium.*  But  when  the  combustion  is  perfect,  the  finger  is  not 
blackened,  for  the  residue  consists  of  the  white  sulphate  and  carbonate  of 
potash.  After  an  interval  of  some  days,  varying  with  the  quantity  of  sul- 
phur in  the  atmosphere,  the  mixed  residue  of  charcoal  and  sulphide  of 
potassium  becomes  converted  into  sulphate,  which,  after  a  still  longer  in- 
terval, may  be  found  blended  with  the  rust  of  iron."  This  account  is  not 
only  somewhat  loose  in  its  chemical  phraseology,  but  gives  us  no  direc- 
tions how  practically  to  examine  firearms.  Nor  is  Dr.  Taylor's  account, 
given  at  page  515,  so  complete  as  might  be  wished.  He  does,  indeed,  say 
that  sulphide  of  potassium  forms  an  alkaline  solution  with  water,  evolving 
a  smell  of  hydrogen  sulphide  (like  rotten  eggs),  and  blackening  the 
acetate  of  lead.  He  also  states,  correctly  enough,  that  the  white  sulphate 
of  potash  forms  a  neutral  solution  with  water,  and  gives  a  white  precipitate 

*  The  old  hepar  sulphnrii,  the  liver  of  sulphur,  a  brownish  or  reddish-yellow, 
foul-smelling,  especially  if  damp,  substance  of  various  composition:  KS2,  K2S2, 
K2S3,  K2S4.  K2S3,  also  a  sulphydrkte  HKS  There  is  very  often  carbonate  and  sul- 
phate of  potash  in  it;  thus:  2(K2S3)  -J-  K2S203  -f.  K2CU3,  etc. 
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of  sulphate  of  lead  with  plumhic  acetate.  He  also  refers  to  the  "Ann. 
d'Hygiene"  (1834,  i,  p.  458,  ibid.,  1839,  i,  p.  197,  and  1842,  i,  p.  368), 
and  quotes  the  case  of  M.  Dujarrier,  whose  death  was  carefully  investi- 
gated in  France.  The  question  arose  on  this  trial,  whether  hy  the  mere 
discharge  of  powder,  such  a  deposit  of  powder  or  charcoal  took  place  at 
the  mouth  of  the  pistol  as  to  soil  the  finger  when  introduced  three  hours 
after  the  alleged  discharge.  M.  Boutigny's  experiments  were  adverse  to 
this  view,  and  he  considered  that  the  sulphate  and  carbonate  of  potash 
were  formed  so  rapidly  that  all  the  charcoal  was  consumed.  But  the 
facts  proved  on  the  trial  overruled  his  experiments,  and  it  seems  clear 
that  the  quantity  of  powder  used  has  much  to  do  with  the  question. 
So,  also,  have  its  perfect  or  imperfect  combustion  and  the  quality  of  the 
powder  itself,  the  amount  of  charcoal  in  it,  and,  perhaps,  the  fineness  or 
coarseness  of  the  grain.  (In  firing  large  guns,  such  as  the  Woolwich  In- 
fant, little  cakes  or  cubes  of  powder  are  emploved.  A  small,  fine-grain 
powder  would  never  do.  "  Ann.  d'Hygiene,"  1848,  i,  392.)  Sonnenschein, 
in  his  "  Handbuch  der  gerichtlichen  Chemie,"  goes  more  minutely  into 
this  matter  of  examining  firearms.  He  admits  that  a  determination  of 
how  lately  a  given  firearm  has  been  discharged  is  often  impossible.  Yet 
we  can  often  make  a  close  approximation  to  the  truth.  Unless  you  have 
leisure  to  examine  the  gun  or  pistol  at  once,  you  should  cover  the  end  of 
the  barrel  and  wrap  up  the  weapon  in  cottonwool.  In  examining  it, 
begin  with  the  outside  first.  If  one  of  the  old-fashioned  flint  and  steel 
weapons  (and  a  few  such  survive),  you  should  examine  the  priming-pan  first 
with  a  lens.  If  the  weapon  is  loaded,  the  charge  should  be  cautiously 
withdrawn.  If  there  be  a  percussion  cap,  remove  this  at  once;  and  the 
same  applies  to  cartridges.  Save  the  cap,  the  cartridge,  the  powder,  and 
the  shot  or  bullets.  Weigh  the  latter,  and  make  drawings  and  measure- 
ments of  the  bullet.  Count  small  shots  as  well  as  weigh  them.  Wrap  up 
each  article  separately  and  label  carefully.  Seal  them  up  and  keep  under 
lock  and  key.  Examine  the  bore  of  the  weapon,  and  other  dimensions. 
Weigh  it  also.  Measure  its  diameters.  The  bullet  or  shots  may  require 
analysis  in  some  cases.*  Examine  the  ramrod,  if  there  be  one;  also  the 
lock,  construction  of  the  weapon,  the  pull  of  the  trigger,  etc.  Look  very 
carefully  at  any  paper  or  other  materials  used  as  wads  ;  also  at  the  greasy 
matter  used  to  lubricate.  Newspapers  may  be  used  for  wadding.  Now 
wash  the  barrel  thoroughly  with  distilled  water,  and  filter  the  washings. 
Test  the  filtrate  for  sulphuric  acid  (by  barium  chloride),  for  alkaline  sul- 
phides (by  lead  solution),  and  for  iron  salts  (by  ferrocyanide  or  ferri- 
cyanide  of  potassium).  If  it  be  found  that  the  bore  of  the  barrel  has  a  bluish- 
black  color,  and  contains  no  green  crystals  of  ferrous  sulphate,. and  no  rust; 
but,  the  solution  has  a  pale  yellowish  color,  smells  of  hydrogen  sulphide,  and, 
gives  a,  black  precipitate  with  acetate  of  lead  solution,  this  indicates  that  not 
more  than  two  hours  have  elapsed  since  the  gun  was  fired.  If  the  barrel  is 
less  dark,  and  no  rust  or  crystals  are  found,  but  there  are  faint  traces  of 
sulphuric  acid  from  the  barium  chloride,  then  more  than  two,  but  not  less 
than,  twenty-four,  hours  have  elapsed.  If  there  are  numerous  spots  of  rust  in 
the  barrel,  and  if  there  are  very  clear  reactions  of  iron  in  the  rinsings,  then 


*  Lead  is  generally  mixed  with  about  ^th  of  arsenic  to  make  small  shot  For 
bullets,  it  is  preferred  pure.  A  east  bullet  has  a  small  hollow  in  its  centre.  As 
mentioned,  one  of  Sonnenschein's  cases  had*  a  large  quantity  of  antimony  in  the 
metal  of  which  the  bullets  were  made.  Tin,  bismuth,  and  other  metals  are  some- 
times added.  And  sometimes  people  melt  pewter,  and  solder,  and  similar  mixed 
metals  to  make  bullets  of  them.  Those  used  in  the  army  are  now  punched  out  or 
pressed,  and  not  cast. 
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at  least  twenty-four  hours  have  elapsed,  and,  perhaps,  even  five  or  six  days. 
The  longer  the  weapon  has  been  discharged,  the  more  crystals  of  ferrous 
sulphate  we  shall  obtain.  If  there  is  a  good  deal  of  rust,  but  no  iron  reac- 
tions in  the  rinsings,  it  has  been  fired  some  ten  to  fifty  days.  (At  the  least, 
ten  ;  at  the  most,  about  fifty.)  If  the  gun  has  been  loaded  immediately 
after  firing,  without  being  cleaned,  the  plug  or  ramrod  shows  a  gray-black 
color  for  the  first  four  days  in  the  cylindrical  part;  after  that,  say 
twelve  to  fourteen  days,  the  color  is  grayish-yellow,  and  the  rinsings  of 
the  barrel  show  clear  reactions  of  sulphuric  acid.  If  the  barrel  has  been 
cleaned  before  being  again  loaded,  the  plug  or  ramrod  is  light-red,  or 
ochre-yellow  after  one  or  two  days;  after  that  a  darker  red,  and  after 
twelve  to  fourteen  days  it  is,  and  remains,  grayish ;  the  powder  is 
colored  reddish  by  the  iron  rust;  no  reactions  of  sulphuric  acid 
can  be  obtained.  If  loaded  again  immediately  after  firing,  the  plug  or 
ramrod  is  greenish,  but  soon  assumes  the  darker  color  described  before. 
If  the  barrel  be  rinsed  with  whiting,  this  acquires  a  reddish  color. 
The  following  appearances  are  presented  by  the  dried  or  uudried  barrel 
respectively : 


Dried. 

Not  driid. 

Two  to  three  days  after,  . 

Four  days  after 

Five  or  more  days,    .    .     . 

Pale    yellowish-red. 
A  little  darker". 
Redder. 
Rusty. 

Yellowish-green. 
Reddish-brown. 
Redder. 
Rusty. 

Paper  containing  alum,  or  plaster  of  Paris,  does  not,  when  simply 
macerated  in  water,  give  the  reactions  of  sulphuric  acid.  These  phenomena 
can  only  be  verified  when  ordinary  gunpowder  has  been  used.  With  gun- 
cotton,  the  barrel  is  much  corroded,  and  the  ramrod  will  show  a  faint  acid 
reaction,  and  sometimes  various  combinations  of  nitrogen  (nitrates,  nitrites, 
etc.)  may  be  detected  by  analysis.  If  chlorate  of  potash  mixed  with  some 
cyanide  (or  fulminate)  has  been  used,  there  will  also  be  a  good  deal  of 
corrosion  of  the  barrel ;  and  the  products  of  decomposition  of  these  chemi- 
cals may  be  detected  in  most  cases. 

6.  Has  the  charge  (bullet  or  shots)  been  deflected  in  its  course,  or  has  it 
taken  its  ordinary  course  (trajectory)?  We  have  before  alluded  to  those 
cases  in  which  a  bullet,  striking  a  rib,  or  some  tense  muscular  aponeu- 
rosis, etc.,  is  deflected,  and  only  skirts  a  cavity.  Dupuytren  met  with  one 
case  in  which  a  ball  skirted  but  did  not  penetrate  the  abdomen.  Aber- 
nethy's  case  of  a  bullet  going  round  the  skull  without  piercing  it,  has 
also  been  noted  before.  But  sometimes  we  can  ouly  answer  this  question 
by  a  careful  examination  of  surrounding  buildings.  Dr.  Taylor  quotes  a 
case  from  Mr.  Watson,  occurring  at  Ayr  in  1831,  in  which  several  shots 
had  been  maliciously  fired  into  a  church.  Some  of  the  bullets  traversed  a 
window,  making  holes  in  the  glass,  and  struck  against  a  wall  on  the  other 
side  of  the  church,  a  fact  plainly  indicated  by  the  marks  left  by  them.  A 
line  was  drawn  from  these  two  points,  through  the  window,  and  reached  a 
window  on  the  other  side  of  the  street,  from  which  it  was  afterwards  ascer- 
tained that  the  shots  had  been  fired. 

In  a  case  tried  at  the  Kingston  Lent  Assizes,  1862,  a  similar  piece  of 
evidence  clearly  showed  that  a  gun,  loaded  with  a  bullet,  had  been  mali- 
ciously discharged  with  a  design  to  kill  one  of  two  persons.  The  prose- 
cutrix and  her  mother  were  sitting  by  candlelight  near  a  window  in  their 
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house,  one  evening,  so  that  their  shadows  were  on  the  blind  ;  a  bullet 
passed  through  the  window,  and  struck  the  opposite  wall.  A  line  drawn 
between  these  points  was  about  half  an  inch  above  the  head  of  the  prose- 
cutrix, and  about  one  inch  below  the  level  of  her  mother's  head.  Neither 
was  hurt.  Circumstantial  evidence  tended  to  criminate  the  prisoner.  The 
defence  raised  by  his  counsel  was,  that  he  had  gone  out  (in  the  evening) 
to  shoot  birds  (with  bullets),  and  the  gun  went  off  by  accident !  The 
judge  directed  the  jury,  very  properly,  to  consider  with  what  intent  a  shot 
could  have  been  fired  so  close  as  to  come  within  half  an  inch  of  the  head 
of  a  person.     The  prisoner  was  convicted.     And  no  doubt  justly. 

Sir  Astley  Cooper  was  able  (see  page  976),  by  considering  the  line  of 
fire,  to  fix  the  crime  of  homicide  on  a  left  handed  person.  In  the  same 
manner  the  death  of  Charles  XII  of  Sweden  was  judged  to  be  from  his 
own  side,  and  not  from  the  enemy.  On  the  night  of  December  11,  1718, 
the  king,  who  was  besieging  the  fortress  of  Frederickshall,  whilst  examin- 
ing the  works,  clambered  up  a  mound,  facing  the  enemy's  batteries  and 
within  reach  of  the  fire.  Several  noblemen  were  with  him  at  various 
distances.  Suddenly  the  king  gave  a  deep  sigh,  and  fell  dead  on  the 
parapet,  with  his  face  towards  the  fortress.  A  ball  had  struck  him  in  the 
right  temple,  traversed  the  brain  from  right  to  left,  and  forced  the  left  eye 
from  its  socket.  The  direction  of  the  wound  tended  clearly  to  prove  that 
the  king  was  not  struck  by  a  ball  from  the  battery,  which  he  was  facing, 
but  that  this  had  been  fired  from  some  person  on  his  right  hand.  Suspicion 
fell  on  a  M.  Siguier,  who  was  then  in  attendance  on  him.  Whether  this 
was  true  or  not,  there  wyas  little  doubt  that  the  king  was  assassinated. 
(Taylor,  he.  cit.,  p.  669.)  He  ivas  found  dead  in  the  position  in  which  lit 
was  struck,  his  hand  on  his  sivord.  In  his  pocket  was  a  portrait  of  Gus- 
tavus  Adolphus,  and  a  prayer  book. 

7.  Was  the  shot  accidental,  suicidal  or  homicidal  (murderous)?  It  is 
impossible  to  lay  down  any  absolute  rules  by  which  you  may  answer  these 
questions.  Every  case  must  be  studied  on  its  own  merits.  In  general  if 
you  find  several  wounds  (the  contents  of  several  barrels,  or  of  one  fired 
repeatedly),  you  may  assume  that  the  case  was  one  of  murder.  But  you 
must  remember  (1)  that  both  barrels  of  a  gun,  or  rifle,  or  two-barrelled 
pistol,  or  even  more  barrels  in  a  many-chambered  revolver,  may  go  off 
accidentally  ;  (2)  That  one  bullet  has  been  known  to  produce  five  wounds, 
(three  of  entrance,  and  two  of  exit*);  (3)  That  a  suicide  may  (and  in- 
deed suicides  have  done  so)  fire  not  once,  but  twice,  and  even  three  times 
in  the  attempt  to  take  his  own  life.  In  general  both  accidental  and 
suicidal  wounds  are  inflicted  at  close  quarters,  but  so  may  a  shot  intended 
to  murder  be.  A  suicide  is  most  likely  to  hit  the  front  of  his  body,  to  fire 
at  his  lungs,  heart,  head,  etc.  But.  some  suicides  have  fired  at  the  back 
of  the  head,  or  purposely  arranged  strings,  etc.,  to  pull  a  trigger  to  shoot 
them  from  behind.  We  have  previously  explained  how  ingeniously  sui- 
cides fire  a  long  gun  with  their  feet  or  with  the  ramrod.  The  murderer, 
however,  more  often,  unless  furious  with  passion,  fires  at  the  back  or  side  of 
his  victim. 

In  Peytel's  case  ("Ann.  d'Hygiene,"  1843,  i,  368),  the  military  wit- 
nesses asserted  that  the  two  wounds  were  from  two  different  pistols.  With 
all  deference  to  their  opinion,  we  think  it  not  impossible  that  the  differ- 
ence in  the  size  of  the  wounds  was  caused  either  by  two  bullets  of  different 
size  in  the  same  pistol,  both   fired  at  one  shot,  or  by  different  charges  of 

*  In  a  ease  of  Dupuytren's,  a  ball  struck  the  ridge  of  the  tibia  (leg-bone),  and 
divided  itself  into  two  parts;  both  of  which  traversed  the  calf  of  that  leg,  and 
penetrated  the  opposite  calf,  lodging  there  ;  thus  making  the  five  wounds. 
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powder,  or  different  distances  and  height,  so  that  the  range  and  velocity 
differed.  The  prisoner  alleged  that  the  servant  had  only  fired  one  pistol ; 
and  the  military  evidence  being  against  this,  the  defence  was  overthrown. 
M.  Ollivier  supported  the  theory  of  two  bullets  in  the  one  charge.  In 
1834,  a  tithe  collector  was  charged  with  murdering  a  man  by  shooting 
him.  The  prosecution  assumed  that  he  took  a  deliberate  aim  from  a  dis- 
tance. The  dead  man's  son  swore  to  it ;  a  priest  swore  that  the  dying 
man,  on  his  deathbed,  declared  this  to  be  true.  But  on  disinterring  the 
body,  a  surgeon  was  able  to  swear  positively  that  it  was  fired  close,  as  there 
were  marks  of  burning  and  of  powder  on  the  wrist.  Hence  the  pistol 
probably  went  off  in  the  scuffle,  as  the  tithe  collector  alleged.  His  state- 
ment was,  that  being  on  horseback,  the  deceased,  and  two  or  three  more, 
tried  to  drag  him  off  his  horse  ;  and  that  to  frighten  them  he  drew  the 
pistol,  when  the  trigger  was  accidentally  pulled.  He  was  acquitted,  and 
the  others  convicted  of  perjury.  Mrs.  Pearce,  a  surgeon's  wife,  whose  insane 
husband  shot  at  her,  had  her  dress  burnt  and  her  skin  blistered  by  the 
pistol  being  fired  so  close  to  her.  (Central  Criminal  Court,  1840.)  Mr. 
Marshall  gives  the  case  of  a  Cingalese  sentry,  who  shot  himself  in  the  calf, 
to  get  his  discharge  from  the  army.  His  statement  that  he  was  shot  by 
the  enemy  was  disproved  by  the  way  in  which  his  leg  was  blackened  by 
charcoal.  The  calf  was  greatly  lacerated  and  peforated  also.  Remember 
that  the  same  bore  of  weapon,  and  the  same  size  of  bullet,  will  produce  ivovmds 
of  different  size  at  different  distances,  and  with  varying  charges  of  powder, 
consequently  with  different  velocities.  Beck  mentions  the  following  cases 
(p.  537).  The  first  from  a  French  source.  An  old  man  was  fired  at 
from  a  deep  ditch  on  the  roadside  during  a  thick  fog,  and  killed  on  the 
spot.  A  near  relative,  who  was  successor  to  his  property,  and  whose 
menaces  and  conduct  for  some  time  previous  were  of  an  alarming  nature, 
was  suspected  of  the  murder,  and  arrested.  It  was  proved  that  a 
few  minutes  before  the  murder  was  committed,  he  was  seen  very  near  the 
fatal  spot  with  a  fowling-piece  in  his  hand.  On  inspection  by  the  surgeons, 
it  was  found  that  death  had  been  occasioned  by  two  balls,  one  of  which 
cut  the  aorta  across,  and  the  other  passed  through  the  ileum.  The  hole 
in  the  ileum  was  perfectly  circular,  and  when  accurately  measured,  was 
found  to  be  eight  lines  in  diameter.  The  calibre  of  the  prisoner's  fowling- 
piece  (the  only  weapon  in  his  possession)  was  found  to  be  only  62  lines  in 
diameter.  This  circumstance  at  once  set  the  prisoner  at  liberty.  But 
some  time  after  this  an  old  officer  committed  suicide  by  means  of  a  cavalry 
pistol.  The  ball  perforated  the  parietal  bone,  traversed  the  brain,  etc. 
The  hole  where  it  entered  was  perfectly  circular,  and  when  accurately 
measured,  was  found  not  only  greatly  to  exceed  the  calibre  of  the  pistol, 
but,  in  fact,  to  admit,  without  much  force,  the  barrel  of  the  pistol  itself. 
As  regards  the  direction  of  the  wound,  the  usual  rules  as  to  the  diameter 
of  the  entrance  and  exit  wounds  will  usually  guide  us.  In  one  of  Beck's 
cases,  given  by  Dr.  Gordon  Smith,  p.  290  (see  also  "  Cyclopaedia  of  Prac- 
tical Medicine,"  art.  "  Persons  Dead  from  Wounds,"  vol.  iv,  p.  561),  the 
question  arose,  whether  a  person  in  company  with  smugglers  was  killed  by 
his  own  gun,  which  went  oft'  accidentally  when  his  foot  tripped,  or  by  a 
shot  fired  by  a  coastguard.  A  navy  surgeon  found  the  wound  iu  the 
upper  part  of  the  groin  much  smaller  than  in  the  lower  part  of  the  but- 
tock, and  fragments  of  bone  were  felt  at  the  hinder  opening,  but  none  in 
front.  He  therefore  gave  it  as  his  opinion  that  the  ball  had  entered  in  front, 
and  therefore  came  from  the  coastguard.  Again,  Richard  Annesley  was 
tried  for  the  murder  of  Thomas  Englestone,  a  poacher.  The  prisoner  was 
in  company  with  the  gamekeeper,  and  he  asserted  that  his  gun  had  gone 
off  accidentally  in  attempting  to  secure  the  deceased.     It  appeared  from 
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the  evidence  of  the  surgeon,  that  the  direction  of  the  wound  was  upwards, 
and  consequently  the  fowling-piece  had  not  been  levelled  from  the  shoulder. 
The  jury  brought  in  a  verdict  of  chance-medley.  ("  English  State  Trials," 
Paris,  vol.  ii,  p.  126.)  In  a  duel,  fought  at  Paris,  in  1827,  with  pistols, 
the  person,  killed  was  much  taller  than  his  antagonist,  yet  the  mortal  wound  was 
obliquely  downwards.  Suspicion  was  excited,  and  an  investigation  made 
by  Breschet,  Denis,  and  Pressat.  The  ball  was  found  to  have  struck  the 
clavicle  obliquely,  and  in  consequence  of  its  resistance  to  have  thus  deviated. 
They  added,  in  their  report,  that  they  had  witnessed  many  analogous 
cases.  (Biiand,  2d  edit,,  p.  298  ;  Beck,  p.  537.)  How  widely  a  bullet 
will  deviate,  we  have  already  seen.  It  is  well  exemplified  by  the  case 
quoted  from  Dr.  Hennen,  where  the  ball  struck  the  breast,  and  lodged  in 
the  scrotum,  the  man  standing  erect  in  the  ranks. 

Professor  Staughton  (quoted  by  Beck)  comments  on  the  rotary  motion 
imparted  to  rifle-bullets,  causing  them  to  make  larger  and  more  ragged 
openings  than  those  of  bullets  from  smooth  bores.  This  is  especially  true 
of  spherical  bullets,  which  are  now,  however,  seldom  used.  The  wound  in 
the  clothes  is  generally  smaller  than  that  in  the  flesh. 

The  assailant  or  murderer  may  use  a  weapon  belonging  to  the  victim.  It 
was  so  in  Reg.  v.  Wilson  (Shrewsbury  Autumn  Assizes,  1870),  when  a  med- 
ical student  was  charged  with  shooting  at  his  father,  who  was  a  medical 
man.  The  father  was  waked  by  two  shots  (two  bullets  were  afterwards 
extracted,  one  from  the  eye,  the  other  from  his  head).  On  groping  about, 
he  found  his  own  revolver  on  the  floor.  The  son  tried  to  make  out  that 
the  father  shot  himself,  but  the  wounds  were  evidently  made  from  a  dis- 
tance. The  question  of  suicide  or  murder  is  sometimes  much  complicated 
by  the  discovery  of  motives  or  circumstances  which  might  be  motives  for 
the  crime.     It  was  so  in  the  case  of  Risk  Allah. 

Accidental  wounds  are  generally  near  wounds,  but  so  again  may  homi- 
cidal ones  be.  In  the  shooting  season  many  accidents  occur  from  careless- 
ness with  guns  in  getting  over  hedges,  etc.  A  Cambridge  professor  and 
M.  P.  is  stated  to  have  lost  both  eyes  from  the  accidental  discharge  of  a 
double-barrelled  gun,  carried  by  his  father  (who  was  before  him).  People 
often  kill  themselves  in  this  way,  when  the  muzzle  points  towards  them. 
In  such  a  case  the  wounds  may  be  behind  if  they  pull  or  drag  a  loaded 
gun  through  a  hedge  or  gap,  or  over  a  stile.  How  the  accident  happens 
in  some  undoubted  cases  of  misadventure  is  not  always  known.  Dr.  Taylor 
gives  the  case  of  a  Scotch  barrister,  who  lay  down  to  sleep,  the  muzzle  of 
his  gun  being  close  to  the  back  of  the  calf  of  his  left  leg,  pointing  in  a 
slanting  direction  downwards.  Somehow  the  gun  went  off  in  his  sleep, 
and  produced  a  large  irregular  wound  of  all  the  fleshy  part  of  the  leg  ; 
there  was  no  round  hole  as  usual  with  small  shot  at  close  quarters.  The 
leg  of  the  trowsers  was  much  burned  as  well  as  torn.  Sometimes  small 
shot  is  thus  carried,  en  masse,  into  a  wound. 

Another  case  is  quoted  by  Dr.  Taylor,  of  the  station-master  at  Dover 
(Mr.  Walshe),  shot  by  a  man  called  Wells,  in  May,  1868.  The  bullet 
traversed  the  head,  and  entirely  destroyed  the  nose.  The  entrance  aperture 
was  so  large  as  to  admit  three  or  four  fingers;  it  passed  out  behind,  split- 
ting the  occipital  bone,  aud  was  found  in  the  room  with  a  stain  of  blood 
and  some  hairs  on  it.  The  bullet  only  weighed  250  grains;  it  was  there- 
fore smaller  than  a  Minie,  though  of  the  same  pattern. 

8.  You  may  be  asked —  Was  the  wound  inflicted  during  life,  or  on  the 
dead,  body  f 

In  cases  where  no  large  artery  is  wounded,  the  appearances  of  the 
wound,  if  inflicted  soon  after  death,  may  be  almost  identical.  In  the  ab- 
sence, however,  of  any  other  sufficient  cause  of  death,  a  gunshot  wound, 
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penetrating  any  important  region,  must  be  judged  the  cause  of  death,  and 
therefore  inflicted  in  life.  When  there  is  much  haemorrhage  we  shall  of 
course  decide  that  the  wounded  person  was  alive,  by  finding  clots  of  co- 
agula,  by  the  staining  of  the  tissues,  and  by  the  blood  lost.  Alter  death 
the  bullet  will  have  to  traverse  a  large  vein  to  cause  haemorrhage  of  any 
moment.  You  will  remember,  too,  that  the  living  skin  and  muscles  are 
more  elastic  and  resilient  than  dead  ones.  Here,  for  the  present,  we  must 
close  our  remarks  on  gunshot  wounds.  A  few  additional  cases  will  be 
found,  along  with  histories  of  other  wounds,  in  the  illustrative  cases  at  the 
end  of  the  chapter. 


Wounds  of  Special  Regions. 
We  shall,  for  the  sake  of  simplicity,  divide  these  into  four  classes,  viz. : 

I.  Wounds  of  the  head,  and  neck,  and  spine. 

II.  Wounds  of  the  chest,  includiug  those  of  the  lungs  and  heart. 

III.  Wounds  of  the  abdomen,  including  injuries  of  the  chylopoietic 
viscera,  pelvic  organs,  and  genitals. 

IV.  Wounds  of  the  limbs  (arms  and  legs). 

Wounds  of  the  spinal  cord  and  its  membranes  have  been  taken  in  the 
first  class  as  a  matter  of  obvious  convenience  ;  because  in  this  way  injuries 
of  the  nervous  system  are  nearly  all  arranged  in  one  group,  the  exceptions 
being  injuries  of  the  sympathetic  nerves,  which  have  as  yet  but  small 
bearing  on  forensic  medicine.  The  first  point  that  occurs  to  one  in  injuries 
of  the  head,  and  neck,  and  spine,  is  the  immense  importance  of  these  regions, 
not  only  to  life,  which  they  share  with  other  parts,  but  to  all  that  renders 
life  valuable  or  enjoyable.  In  the  brain  we  have  nearly  all  the  organs  of 
sensation,  the  nerves  for  sight,  smell,  taste,  and  hearing  ;  and,  if  we  include 
the  neck,  not  only  the  nerves,  but  most  of  the  apparatus  for  vocal  speech. 
Adding  the  spinal  cord,  we  get  the  sense  of  touch,  or  common  sensation, 
and  the  power  of  locomotion  ;  and  all  the  marvellous  endowments  of  the 
human  hand  are  derived  from  the  brain  and  spinal  cord  as  centres.  A 
reference  to  Figs.  107,  108,  and  109  (pp.  782-3),  will  show  most  parts  of 
the  brain,  including  the  cranial  nerves.  The  figure  in  the  text  (Fig.  114, 
p.  1014)  gives  a  good  idea  of  the  important  structures  contained  in  the 
neck.  The  clavicle  or  collar-bone  (15)  is  sawn  through  in  two  places,  and 
turned  to  the  right,  so  as  to  reflect  the  clavicular  part  of  (13)  the  sterno- 
cleido-mastoid  muscle. 

(1)  Is  the  occipital  artery;  (2)  The  facial  vein;  (3)  Spinal  division  of 
the  spinal  accessory  nerve  (part  of  eighth  pair),  giving  branches  to  the 
sterno-mastoid  and  trapezius  muscles  ;  (4)  The  facial  artery ;  (5)  The 
internal  jugidar  vein  (see  Illustrative  Cases  for  an  account  of  a  case  in 
which  this  was  tied)  ;  (6)  Hypoglossal  nerve,  or  nerve  of  motion  to  the 
tongue  ;  (7)  Communicans  noui  nerve;  (8)  Lingual  artery  to  the  tongue; 
(9)  Pneumogastric,  or  vagus  nerve  ;  (10)  Superior  laryngeal  nerve ;  (11) 
Phrenic  nerve,  or  motor  nerve  of  diaphragm  ;  (12)  Superior  thyroid  artery ; 
(13)  Sterno-mastoid  muscle,  turned  back,  see  above;  (14)  Common  carotid 
artery  (from  which  the  external  and  internal  carotids  are  derived) ;  (15) 
Clavicle  or  collar-bone,  turned  back,  see  above;  (16)  Stemo-hyoid  muscle ; 
(17)  Subclavius  muscle;  (18)  Omohyoid  muscle;  (19)  Thyroid  axis,  from 
subclavian  artery ;  (20)  Middle  cervical  ganglion  of  the  sympathetic 
nerve ;  (21)  Subclavian  artery.     (This  drawing  is  by   J.  T.  Gray,  and  is 
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the  same  as  that  given  by  Dr.  Taylor,  p.  488.)     Severe  suicidal  or  mur- 
derous wounds  of  the  throat  often  involve  the  greater  number  of  the  struc- 


tures named,  on  one  or  both  sides  of  the  neck, 
we  must,  however,  treat  first  of — 


For  the  sake  of  system 


Injuries  to  the  Head,  including  Concussion  and  Compression  of  the  Brain. 

As  the  two  last-named  conditions  are  common  to  many  forms  of  cerebral 
injury,  and  may  be  associated  with  wounds  and  fractures,  or  exist  inde- 
pendent of  any  external  marks  of  injury,  it  will  be  convenient  to  notice 
them  before  describing  the  other  lesions.     We  will  begin  with — 

1.  Concussion  of  the  Brain. — This  is  liable  to  be  confused  with  intoxi- 
cation, with  compression  of  the  brain,  with  opium  poisoning,  syncope, 
coma  from  various  conditions,  sunstroke,  etc.,  etc.  It  is  a  very  common 
result  of  sudden  injuries  to  the  head,  such  as  a  violent  blow,  or  fall  in 
which  the  head  is  struck.  There  need  be  no  external  wound.  The 
symptoms  are  not  unlike  those  of  shock  in  injury  to  other  organs,  or  collapse, 
only  that  in  concussion  consciousness  either  is  or  appears  to  be  entirely 
lost  at  first,  and  suspended  for  a  considerable  time.  The  symptoms  may 
come  on  immediately,  and  generally  do  so.  In  other  cases  there  is  a  short 
interval  between  the  accident  and  the  supervention  of  the  symptom. 
Druitt*  makes  two  degrees  of  it. 


Surgeon's  Vade  Mecum,"  p.  333. 
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"(1)  In  ordinary  cases  the  patient  lies  for  a  time  motionless,  uncon- 
scious, and  insensible.  If  roused  and  questioned,  he  answers  hastily,  and 
again  relapses  into  insensibility.  After  a  time  he  moves  his  limbs,,  as  if 
in  uneasy  sleep,  and  vomits ;  and  frequently  recovers  his  senses  instantly 
afterwards ;  remaining,  however,  giddy,  confused,  and  sleepy  for  some 
hours. 

"  (2)  In  the  more  severe  degree  the  patient  is  profoundly  insensible, 
surface  pale  and  cold,  the  features  ghastly,  the  pulse  feeble  and  intermit- 
tent, or  perhaps  insensible,  and  the  breathing  slow,  or  performed  only  by 
a  feeble  sigh,  drawn  at  intervals.  Vomiting  is  an  important  symptom.  It 
is  not  present  in  very  slight  cases  nor  in  very  severe  ones;  and  its  occur- 
rence is  mostly  an  indication  of  approaching  recovery." 

This  condition  may  terminate  fatally,  after  a  few  hours,  or  after  some 
days.  It  really  means  contusion,  as  Mr.  Prescott  Hewett  and  Dr.  Druitt 
insist.  Dr.  Bright  long  ago  pointed  out  minute  ecchymoses,  the  size  of 
pins'  heads,  in  fatal  cases  of  this  kind.  There  is  also  more  or  less  lacera- 
tion of  the  brain-substance  ;  and  injuries  of  the  spine,  and  of  other  organs, 
such  as  the  heart,  are  often  found  associated  with  it.  Or  there  may  be 
recovery,  with  but  little  damage,  except  headache,  and  slight  fever  for  a 
few  days.  Or  prolonged  insensibility  may  last  for  many  days,  the  patient 
lying  as  if  asleep  ;  but  when  excited,  the  carotids  pulsate  rapidly,  the 
pulse  beating  140  or  150  ;  and  if  roused,  he  may  answer  questions.  Some 
of  these  patients  may  resemble  somnambulists;  they  will  get  out  of  bed 
to  make  water,  or  go  to  the  closet,  or  they  will  bolt  the  door,  shave  them- 
selves, take  food  in  a  mechanical  way  (when  fed,  or  when  the  food  is  close 
to  them),  yet  still  appear  insensible  to  all  around  them.  One  of  the 
authors  knew  such  a  condition  to  last  twenty-one  days  in  a  quarryman, 
who  ultimately  recovered  perfectly,  with  no  paralysis  or  impairment  of 
brain  functions.  Or  recovery  may  be  imperfect,  loss  of  memory,  an  imbecile 
constitution,  or  state  of  dementia,  or  enfeebled  intellect,  loss  of  sexual  and 
bodily  power,  and  impaired  sight,  hearing,  and  other  nervous  functions, 
may  be  the  results.  The  consequences  of  concussion  of  the  brain  greatly 
depend  on  the  mode  in  which  the  injury  is  inflicted.  A  sudden  violent 
shock  may  stop  the  heart  at  once,  and  prove  fatal ;  or  inflict  injuries  on 
the  brain,  which  may  be  irremediable;*  whilst  a  more  gradual  and  less 
violent  injury  may  be  far  better  tolerated.  Mayo  showed  that  if  you  sud- 
denly crush  a  very  small  part  of  an  animal's  brain,  the  heart  stops  at  once, 
whilst  nearly  the  whole  brain  may  be  gently  sliced  away,  with  little  or  no 
effect,  except  loss  of  special  functions.  Mr.  Guthrie  (in  "  Injuries  of  the 
Head,"  etc.,  London,  1842,  p.  11)  strongly  deprecated  any  very  active 
measures  in  the  treatment  of  concussion.  The  patient  should  be  left  quiet 
to  recover,  in  most  cases,  though  friction  and  warmth  to  the  feet  some- 
times seem  useful.  (One  of  the  authors  has  used  artificial  respiration  in 
a  few  cases.)     Advantage,  as  Miller  well  says,  should  be  taken  of  this  con- 

*  Dr.  Druitt  adds  a  footnote  to  this  effect:  "The  blunt,  heavy  dragoon  sword 
of  the  English  will  not  penetrate  the  head-dress  of  the  Sikh  or  Afghan  ;  yet  the 
enemy  is  mostly  beaten  from  his  horse,  and  frequently  killed  by  the  violence  of  the 
shock.  The  trenchant  blade  of  the  Sikh,  wielded  by  a  strong  man,  will,  cut  through 
any  headpiece,  and  perhaps  bury  itself  in  the  brain  ;  and  yet  you  Bad  no  symp- 
toms of  concussion  or  compression.  In  the  former  example,  the  soldier  is  effectu- 
ally disabled,  often  killed  outright;  in  the  latter,  though  mortally  wounded,  he 
may  be  able  to  continue  the  fight,  and  even  to  kill  his  antagonist,  before  he  himself 
falls  dead  or  dying  from  his  horse  "  (Cole's  "  Field  Practice  in  India,"  p.  45. 
See  also  a  very  able  paper  by  Dr.  R.  C.  Williams  in  the  "British  and  Foreign 
(Quarterly,"  January,  1853.) 
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dition  to  examine  for  other  injuries,  such  as  broken  bones,  dislocations, 
and  wounds. 

Concussion,  especially  when  the  brain  or  its  membranes  are  much  lacer- 
ated, may  be  followed  by  meningitis  and  encephalitis.  For  the  symptoms 
of  these,  and  the  after-treatment  of  concussion,  we  must  refer  to  the 
articles  on  this  subject  in  Erichsen's,  Miller's,  Druitt's,  Pirrie's,  and  Bry- 
ant's "Manuals  of  Surgery,"  to  the  articles  on  "Concussion  and  Injuries 
of  the  Head,"  in  Cooper's  "Dictionary  of  Surgery,"  and  Holmes's  "Sys- 
tem of  Surgery,"  and  to  the  monographs  of  Prescott  Hewett,  Guthrie, 
Sharp,  Hilton,  and  others.  See  also  the  opinion  of  Chassaignac,  Langier, 
and  Robert,  quoted  in  Ranking's  "  Abstract,"  vols,  ii  and  iii. 

Concussion  may  prove  fatal  at  the  moment.  Thus  a  man  may  fall  on  the 
pavement  from  tripping  his  foot,  and  be  picked  up  dead.  See  also  South's 
Chelius's  "Surgery,"  vol.  i,  p.  408.  This  may  depend  entirely  on  nervous 
shock.  Sudden  death  occurred  in  the  case  of  Regina  v.  Burgess  (Liver- 
pool Lent  Assizes,  1845).  Consciousness  is  sometimes  present,  when  sup- 
posed to  be  absent.  Dangerous  or  fatal  symptoms  may  come  on  several 
days,  or  eveu  weeks,  or  perhaps  months,  after  the  concussion  and  first  in- 
jury. (Dr.  Taylor  refers  to  "Medical  Times  and  Gazette,"  June  30,  1860, 
p.  645.)  The  authors  knew  a  case  in  Torquay,  where  some  thieves 
attacked  a  gardener  on  his  return  from  market,  and  knocked  him  about 
the  head.  He  did  not  suffer  any  serious  symptoms  from  it,  but  did  his 
work  for  six  weeks.  He  then  began  to  get  ill,  and  died  from  it  after 
about  five  weeks  more.  An  abscess  of  the  brain  was  caused  by  the  blows. 
In  such  cases  it  is  often  alleged  for  the  defence,  that  there  must  be  some 
intervening  cause,  or  some  second  injury  or  violence.  The  experience, 
however,  of  practical  surgeons  quite  contradicts  this.  (See  Regina  v.  Kel- 
per,  Lewes  Summer  Assizes,  1871 ;  also  Travers's  "  Constitutional  Irrita- 
tion," p.  445;  Hoffbauer,  "  Leber  die  Kopfverletzungeu,"  1842,  p.  57 : 
Taylor,  p.  617  ;  and  the  works  quoted  above.)  In  some  of  the  severer 
cases  of  concussion,  the  spine  or  the  base  of  the  brain  may  be  severely 
injured.  In  the  Duke  of  Orleans'  case  the  base  of  the  brain  was  frac- 
tured by  a  fall.     ("  Med.  Gazette,"  vol.  xxxvi,  p.  368.) 

We  shall  return  to  the  question  of  diagnosis,  alter  reviewing  the  symp- 
toms of  compression. 

2.  Compression  of  the  brain  is  the  result  of  either  extravasation  of 
blood,  or  blood  and  serum,  within  the  brain,  with  or  without  fracture  of 
the  skull,  or  of  the  pressure  of  depressed  bone  in  fractures,  and  severe 
contusions,  or  of  suppuration  occurring  within  the  cranium.  The  symp- 
toms are  essentially  those  of  apoplexy.  There  is  insensibility  (coma) ; 
paralysis,  either  onesided,  or  general ;  dilated*  and  insensible  pupil  (the 
pupils  are  often  unequal)  ;  slow  laboring  pulse ;  skin  often  hot  and  perspiring ; 
retention  of  urine,  or  involuntary  evacuation  of  this,  and  of  faeces,  through 
paralysis  of  the  sphincters  ;  stertorous  breathing  (due  to  paresis  of  the  velum, 
pendulum  palati).  There  may  be  convulsions  or  twitchings,  as  well  as 
paralysis,  and  usually  on  the  opposite  side  to  the  paralysis.  The  paralysis 
may  involve  the  muscles  more  or  less  deeply,  or  may  be  confined  to  special 
nerve-tracts.  Thus  we  get — (1)  Hemiplegia,  with  paralysis  of  one  side 
of  the  face ;  (2)  Facial  paralysis  alone,  or  with  anaesthesia  (loss  of  sensa- 
tion, due  to  the  fifth  nerve;  the  port  io  dura  of  the  seventh  pair  producing 
the  facial  paralysis)  ;  (3)  We  may  have  paresis  of  the  ocular  muscles ; 
ptosis,  or  dropped  (upper)  eyelid,  with  various  forms  of  squint  (third, 
fourth,  and  sixth  nerves) ;  (4)  There  may  be  complete  paralysis  on  both 

*  The  pupils  are  sometimes  contracted,  especially  in  large  extravasations,  or  those 
about  the  pons  and  fourth  ventricle. 


THE    CASE    OF    GEORGE    CLARKE.  1017 

sides  of  the  body  (double  hemiplegia)  ;   or  (5)  Paraplegia,  paralysis  of 
the  lower  extremities  ;  and  (6)  Of  the  sphincters. 

Compression  generally  comes  on  after  symptoms  of  concussion.  In- 
deed, after  the  first  shock,  the  patient  often  rallies  for  a  time,  sometimes 
even  for  some  hours.  Then  the  symptoms  described  come  on,  at  first  like 
apoplexy  of  the  ingravescent  form ;  the  injured  man  seems  drowsy,  and 
wants  to  sleep.  These  symptoms  may  be  mistaken  for  poisoning  by 
opium  and  other  narcotics,  for  drunkenness,  and  for  apoplexy.  No  sur- 
geon who  has  studied  at  a  large  hospital,  ought  to  confound  them  with 
concussion,  except  in  a  few  rare  cases,  where  the  symptoms  are  equivocal. 
The  extra vasated  blood  may  be  (1)  Between  the  skull  and  the  dura 
mater;  (2)  Between' the  membranes;  Mr.  Prescott  Hewett  says,  extrava- 
sation into  the  cavity  of  the  arachnoid  is  very  common  in  injuries 
of  the  skull.  Hen ce,. perh aps,  arachnitis,  as  Mr.  Hutchinson  has  shown, 
is  one  of  the  commonest  forms  of  meningitis;*  (3)  The  extravasation 
may  be  in  the  substance  of  the  brain  itself.  Some  eminent  surgeons 
have  objected  to  the  use  of  the  term  compression,  and  doubted  if  such 
a  thing  really  existed.  We  cannot  do  more  here  than  refer  to  the  ex- 
periments of  Dr.  Kellie,  and  the  later  and  more  accurate  ones  of  Dr. 
Burrows  on  the  quantity  of  blood  in  the  cranium.  The  former  w<ill 
be  found  in  the  "Loudon  Medical  Gazette,"  for  May,  1843;  the  latter 
in  Dr.  Burrows's  work,  "  Disorders  of  the  Cerebral  Circulation,"  1846. 
Most  manuals  of  physiology  contain  abstracts  of  these.  For  some  experi- 
ments of  Dr.  Brown-Sequard  bearing  on  this  point,  see  his  "  Lectures,"  in 
the  "  Lancet,"  and  other  medical  journals,  since  1858.  All  we  can  well  say 
here  is,  that  both  clinical  experience  and  experiments  tend  to  show  that 
the  quantity  of  blood  in  the  cranium  may  vary  considerably.  In  any  case 
the  term  "compression"  is  a  convenient  term  for  the  group  of  symptoms 
described  above.  If  the  bloodvessels  of  the  brain  are  found  diseased 
(atheroma,  or  mineral  degeneration),  the  objection  may  be  raised  that  the 
case  is  one  of  apoplexy.  The  following  case  (given  by  Beck,  in  a  footnote 
to  p.  625)  is  at  least  curious ;  he  says,  that  "  amongst  Sir  James  Mackin- 
tosh's books  was  a  pamphlet,  entitled, '  An  Appeal  to  the  Public,  touching 
the  Death  of  Mr.  George  Clarke,  who  received  a  Blow  at  Brentford  on  the 
8th  of  December,  of  which  he  languished  and  died  on  the  14th.  By  John 
Foot,  Surgeon,  London,  1769.'  Mr.  Clarke  was  struck  on  the  head  by 
Edward  MeQuirk  during  some  election  riots,  the  weapon  used  being  a 
bludgeon.  The  wound  bled  profusely.  On  his  way  home  he  felt  faint, 
and  took  some  brandy.  He  went  to  bed,  and  his  symptoms  gradually 
became  aggravated.  He  was  bled  on  the  10th,  but  without  any  improve- 
ment. On  the  12th  an  apothecary,  called  in,  found  him  in  a  violent  lever, 
with  delirium.  He  applied  remedies ;  and  on  the  next  day  Mr.  Bromfield, 
the  surgeon,  was  sent  for,  but  does  not  appear  to  have  prescribed.  Clarke 
died  in  the  night.  Mr.  Foot  was  called  in  to  examine  the  body  before  the 
coroner's  jury.  He  desired  the  aid  of  Mr.  Bromfield,  who  refused  to  come, 
'  because  he  apprehended  it  might  be  an  Old  Bailey  business.'  There  was 
a  contused  wound  on  the  head,  by  the  side  of  the  sagittal  suture,  upon  the 
right  parietal  bone;  the  scalp  was  elevated  for  a  considerable  distance 
around  the  wound,  and  the  pericranium  was  much  inflamed,  and  separated 

*  The  meninges  of  the  brain,  in  other  words,  its  membranes,  like  those  of  the 
spinal  cord,  are  threefold — («)  The  dura  mater,  or  external  fibrous  thick  coat; 
(b)  The  arachmdd,  or  the  serous  coat,  generally  supposed  to  be  like  a  double  night- 
cap, investing  both  the  dura  mater  and  the  brain,  or  rather  pia  mater;  (c)  The 
pia  muter,  or  vascular  membrane  investing  the  brain  itself,  and  dipping  down  be- 
tween its  convolutions. 
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from  the  skull.  On  removing  the  calvaria,  the  dura  mater,  immediately 
under  the  part  where  the  injury  was  inflicted,  was  found  greatly  inflamed, 
and  detached  from  the  bone.  Between  it  and  the  pia  mater  was  a  quan- 
tity of  coagulated  blood.  The  pia  mater  was  inflamed,  and  some  of  its 
vessels  ruptured.  There  was  no  fracture."  Mr.  Foot,  therefore,  concluded 
the  wound  was  the  cause  of  death.  It  appeared  at  the  trial  that  Clarke 
was  a  healthy,  temperate  young  man.  McQuirk  was  found  guilty.  Soon 
after  this  the  case  was  referred  to  the  Court  of  Examiners  of  the  Sur- 
geons' Company,  on  the  ground  that  neither  Mr.  Bromfield  nor  the 
apothecary  had  been  examined,  and  that  Mr.  Foot  only  saw  him  after 
death.  The  court  (without  assigning  any  reasons)  gave  as  their  opinion, 
that  Clarke  did  not  die  of  the  blow.     McQuirk  received  a  full  pardon, 

Percival  Pott  was  a  member  of  this  court;  and  Mr.  Foot  refutes  this 
dictum  from  Pott's  own  Memoir  on  the  nature  and  consequence  of  those 
injuries  to  which  the  head  is  liable  from  external  violence.  With  Foot  and 
Beck  we  fully  agree,  that  the  first  verdict  was  the  right  one. 

The  various  injuries  of  the  head  referred  to  will  be  better  understood 
by  the  following  scheme  of  the  different  layers  from  without  inwards. 
There  are,  in  fact,  three  complex  layers,  viz.  : 

A.  The  outer  layer,  or  hairy  scalp,  containing — (a)  the  hair  and  shin, 
with  its  epidermis,  rete  mucosum,  and  corium  (see  p.  958)  ;  (6)  the  muscles 
of  the  scalp  (occipito-frontalis,  complexus,  temporal  muscles,  etc.)  ;  and  (c) 
the  pericranium,  or  external  layer  of  periosteum. 

B.  The  bony  skull,  or  cranium,  consisting  of  the  frontal,  two  parietal, 
two  temporal,  and  occipital  bones,  with  the  sphenoid  bone,  each  boue 
being  made  up  of — (a)  an  outer  table  of  compact  bone;  (b)  intervening 
diploe,  or  spongy  cancellous  bone,  very  vascular,  absent  in  young  children, 
and  in  very  old  people;  (c)  the  inner  table,  or  vitreous  plate,  of  compact 
bone,  very  brittle  and  glasslike. 

C.  The  membranes,  consisting  of — (o)  the  dura  mater,  or  external  thick 
fibrous  membrane,  which  is  really  the  internal  periosteum  or  pericranium  ; 
(b)  the  arachnoid  or  serous  membrane  ;  (c)  the  pia  mater,  or  vascular 
membrane,  dipping  down  deep  between  the  convolutions  of — 

D.  The  brain  itself. 

The  spinal  cord  has  similar  membranes,  and  is  inclosed  in  a  bony  case, 
formed  by  the  vertebra).  Outside  this  are  muscles,  and  then  conies  the 
skin.  In  the  brain,  however,  the  gray  matter,  or  true  nerve-cell  layers, 
are  on  the  outside  chiefly.  In  the  spinal  cord  most  of  the  gray  matter  is  in 
the  interior  of  the  cord.  The  brain  and  spinal  cord,  though  centres 
for  sensation,  are  themselves  almost  devoid  of  feeling.  The  differential 
diagnosis  of  comjjresion  of  the  brain  from  apoplexy,  is  almost  entirely  de- 
pendent on  the  history.  In  the  latter  there  is  no  accident,  and  no  marks 
of  external  injury;  whilst  in  compression  of  the  brain  there  is  generally  a 
history  of  accident,  and  marks  of  external  injury.  Yet  cases  are  con- 
stantly occurring  in  which  the  compression  depends  upon  fracture  of  the 
skull,  which  can  only  be  detected  post-mortem,  there  being  no  external 
signs  of  injury.  Such  fractures  of  the  skull  are  usually  of  the  base  of  the 
cranium.  In  some  of  these  cases,  besides  the  history  of  an  accident,  and 
the  symptoms  of  compression  just  given,  we  have  a  discharge  of  cerebro- 
spinal fluid  (often  containing  sugar)  from  the  ear,  extravasation  of  blood 
into  the  conjunctiva),  and  into  the  tissues  of  the  orbit.  There  may  be  free 
bleeding  from  the  ear  on  one  side,  the  blood  coming  from  the  diploe, 
through  the  lacerated  or  absent  meinbrana  tympaui.  Deafness  will  point 
to  the  auditory  nerve,  facial  paralysis  to  the  portio  dura  ;  as  does  inability 
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to  close  the  eye,  etc. ;  loss  of  sensation  in  the  face  and  tongue  to  the  fifth 
nerve  ;  strabismus,  ptosis,  and  dilated  pupil  to  the  third  nerve;  inability  to 
move  the  tongue  to  the  ninth  ;  difficulty  in  swallowing  and  stertorous 
breathing  to  the  eighth  pair,  etc.,  etc. 

Compression  is  very  like  drunkenness.  There  are  some  cases  in  which  it 
is  not  possible  to  distinguish  one  from  the  other  at  certain  stages.  Con- 
cussion, also,  resembles  the  effects  of  alcohol.  The  man  whose  brain  is 
injured,  or  whose  skull  may  be  fractured,  may  have  had  brandy  given 
him,  and  his  breath  may  smell  of  it.  Again,  the  brain-lesion  may  involve 
both  sides.  The  same  difficulty  is  met  with  as  regards  apoplexy  and 
drunkenness,  and  some  forms  of  opium  poisoning.  The  following  signs 
may  make  us  suspect  that  we  have  to  do  with  alcoholic  coma,  or  dead 
drunkenness,  and  not  with  apoplexy,  or  compression  of  the  brain,  viz. : 
The  temperature  being  greatly  lowered  ;  instead  of  98.6°  F.  (37°  C),  we 
get  95°,  or  90°,  or  87°  F.  (35°,  32.2°,  30.6°  C.) ;  the  loss  of  power  (paraly- 
sis), and  loss  of  sensation  (anaesthesia),  instead  of  being  unilateral,  are 
symmetrical,  i.  e.,  on  (both  sides,  and  almost  total ;  the  bladder  is  generally 
full  of  limpid  urine,  of  low  specific  gravity,  almost  colorless,  and  furnish- 
ing on  distillation  a  large  amount  of  spirit.  A  single  drop  gives  a  bright 
green  with  the  bichromate  solution  (300  of  sulphuric  acid  to  1  of  potas- 
sium). There  is  generally  less  stertor  than  in  apoplexy  or  fracture  of  the 
skull.  The  pupils  are  sometimes  contracted,  and  sometimes  dilated.  On 
the. other  hand,  all  these  symptoms  may,  though  rarely,  be  met  with  in 
apoplexy  and  fracture  of  the  skull.  Doubtful  cases  of  this  kind  ought  not 
to  be  left  to  the  diagnosis  or  treatment  of  policemen,  or  shut  up  in  a  police  cell, 
as  so  many  have  been,  with  almost  certainty  of  death.  All  cases  of  com- 
plete unconsciousness  ought  to  be  carefully  examined  by  a  medical  man, 
and  to  be  treated  in  hospital,  unless  skilled  assistance  can  be  had  in  their 
own  homes;  for,  although  medical  men  may  not  be  able  to  make  a  certaiu 
diagnosis  at  the  moment,  yet  in  a  short  time  symptoms  may  set  in  which 
will  not  only  settle  the  nature  of  the  case,  but  give  indications  for  treat- 
ment. And  in  a  large  number  of  cases  a  skilful  medical  man  can  make 
a  diagnosis;  whereas,  the  policeman  relies  solely  upon  the  one  test  of  the 
smell  of  alcoholic  liquor,  which  we  have  shown  to  be  fallacious.  Scarcely 
a  week  elapses  without  a  case  of  apoplexy,  or  injury  to  the  brain,  being 
mistaken  for  drunkenness,  and  locked  up  in  a  police-cell  ;  where  such 
cases  usually  die,  unless  the  authorities,  becoming  alarmed;  remove  them, 
when  too  late,  to  some  hospital.  In  cases  of  opium  poisoning,  and  death 
from  chloral  hydrate,  and  other  narcotics,  the  symptoms  may  be  very  simi- 
lar to  those  of  apoplexy  of  the  pons  varolii,  or  of  a  large  extravasation  of 
blood,  pressing  on  both  sides  of  the  brain.  In  all  these  cases  the  pupils 
are  contracted  ;  we  get  almost  absolute  loss  of  motor  power  and  of  sensa- 
tion, with  stertor,  coma,  and  other  symptoms,  common  to  all  these  condi- 
tions. An  examination  and  analysis  of  the  vomited  matters,  or  of  the 
contents  of  the  stomach,  or  of  the  urine,  may  sometimes  show  us  the  na- 
ture of  the  case.  And  sometimes  the  breath  by  its  odor  will  reveal  the 
poison,  as  in  prussic  acid  poisoning,  and  its  compouuds. 

Blood  may  be  eztravasateel  as  a  residt  of  excitement,  without  any  blow  or 
injury.  (See  p.  967.)  Many  other  cases  are  given  in  Taylor  (foe.  cit.,  p. 
624,  etc.).  Where  one  or  more  blows  are  also  struck,  and  marks  of  vio- 
lence are  visible,  it  is  not  always  possible  for  a  medical  witness  to  say 
whether  the  excitement  or  the  blow  caused  the  extravasation.  If  the  in- 
jury be  very  severe,  it  is  not  unreasonable  to  blame  the  violence;  whereas 
if  the  injury  be  slight,  and  the  excitement  great,  the  latter  probably  de- 
serves the  blame.  The  bloodvessels  will  generally  be  found  very  diseased 
in  such  cases.     Granular  kidneys,  hypertrophy  of  the  left  ventricle  of  the 
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heart,  and  diseased  bloodvessels  make  a  trio  of  very  common  occurrence 
in  advanced  life  ;  and  here  we  have  all  the  conditions  for  apoplexy,  or  for 
serious  results  from  blows  and  fractures.  We  may  sometimes  be  sure  from 
a  post-mortem  examination  that  the  extravasation  of  blood,  or  serum,  or  the 
lymph  effused,  are  of  older  date  than  the  alleged  injury.  The  bloot-clot  may 
have  become  paler;  its  pigment  may  have  crystallized.  We  may  find 
cholesterin,  we  may  find  an  adventitious  cyst  or  sac  round  the  haemor- 
rhage, or  there  may  be  cicatrices,  and  contraction  of  the  brain-substance, 
or  softening,  or  the  lymph  may  have  become  partly  organized — all  changes 
which  require  time — many  days- — usually  several  weeks  being  necessary. 
In  Beg.  v.  Phipps  (Gloucester  Summer  Assizes,  1845),  Mr.  Justice  Pat- 
tesou  said  that  if  two  men  were  fighting,  and  blows  were  struck,  and 
one  fell  to  the  ground  and  died,  and  afterwards  injuries  were  found  in- 
ternally corresponding  to  the  external  marks  of  violence,  no  power  on 
earth  could  persuade  him  that  such  blows  were  not  the  cause  of  death! 
The  prisoner  was  found  guilty.  He  had  struck  the  deceased  a  severe 
blow  under  the  left  ear,  and  a  recent  extravasation  of  blood  was  found 
at  a  corresponding  part  inside  the  skull.  Although  the  judge's  dictum 
may  have  been  too  absolute,  yet  a  medical  witness  ought  to  have  strong 
reasons  for  attributing  death  to  other  causes  when  there  is  such  a  strong 
appearance  of  cause  and  effect.  Besides,  it  seems  to  us,  that  the  excite- 
ment produced  by  a  struggle  is  just  as  rightly  attributed  to  the  assailant 
(in  most  cases)  as  the  result  of  a  blow.  His  cause  may  be  the  just  one, 
but  the  blow  also  may  be  given  in  self-defence  (justifiable  homicide).  Dr. 
Taylor  quotes  from  Dr.  J.  Reid's  "  Physiological  Researches,"  p.  513,  a 
case  of  a  woman  aged  seventy  throwing  herself  from  a  window.  Thirty- 
one  days  after  the  injury  she  died,  and  in  the  brain  the  extravasated  blood 
was  brownish,  or  chocolate-brown,  in  one  part;  almost  black  in  another. 
In  the  legs  and  chest  the  blood  extravasated  was  still  blackish  and  recent- 
looking.  The  fracture  of  the  sternum  had  united.  This  and  other  cases 
should  make  us  cautious  in  assigning  dates  to  such  extravasations. 

The  skull  may  be  fractured  without  wound  of  skin.  {Reg.  v.  Ward,  C.  C 
Court,  1841.)  It  may  be  fractured  from  indirect  violence  (fracture  by  contre- 
coup),  as  when  the  base  is  fractured  from  a  blow  on  the  summit,  or  one 
part  of  the  skull  from  a  blow  on  another  part,  or  the  base  from  the  con- 
dyles of  the  lower  jaw  being  violently  forced  up  against  the  glenoid  fossae 
of  the  temporal  bones. 

One  table  only  may  be  fractured,  or  a  small  punctured  wound  of  the  outer 
table  may  cause  great  depression  and  splintering,  and  extensive  fracture 
of  the  inner  table.  This,  which  seemed  very  marvellous  to  our  aucestors, 
is  simply  dependent  on  ordinary  mechanical  principles,  for  when  the  force 
is  applied  from  within  (as  by  a  bullet  shot  through  the  mouth),  then  the 
outer  table  is  most  splintered,  and  its  wound  is  the  larger.  Be  careful  not 
to  mistake  Wormian  bones,  or  natural  sutures,  for  fracture. 

The  brain  may  be  wounded  without  fracture.  Mr.  Needham  has  told 
us  of  a  case  of  Mr.  Rivington's  in  which  the  stem  of  a  clay  tobacco-pipe 
was  forced  though  the  orbit,  passed  along  the  sphenoidal  fissure  and  the 
cavernous  sinus,  and  lacerated  the  brain,  producing  abscess  of  the  brain  in 
about  a  fortnight.  Sir  Astley  Cooper  mentions  a  girl  who,  in  play,  fell 
on  a  pair  of  scissors,  and  one  point  fractured  the  orbital  plate  of  the  frontal, 
and  lacerated  the  brain. 

The  celebrated  comedian,  Mackliu,  was  tried  in  1735  for  having  caused 
the  death  of  Thomas  Hallam  by  thrusting  a  stick  into  his  eye.  Very 
recently  a  major  in  the  artillery,  in  defending  himself  with  his  umbrella 
against  some  street  roughs,  thus  caused  the  death  of  a  man,  aged  twenty- 
one,  by  the  umbrella  point  going  through  the  orbit  into  the  brain.     He 
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was  exonerated  by  the  jury  at  the  inquest.  Macklin  was  found  guilty  of 
manslaughter.  HofFbauer  ("  Ueber  die  Kopfverletzungen,"  1842,  p.  49) 
mentions  another  tobacco-pipe  case.  Dr.  Taylor  (p.  631)  gives  many 
others.  The  orbit  and  neighborhood  of  the  eye  are  therefore  dangerous 
spots  as  regards  the  lesion,  on  account  of  the  natural  openings,  and  of  the 
thinness  of  the  bones.  The  neighborhood  of  the  ears  is  dangerous  for  a 
similar  reason  ;  and  cases  of  sudden  death  from  blows  in  this  situation 
might  be  quoted  in  considerable  numbers. 

Wounds  of  the  eye  and  ear  are  not  only  dangerous  from  the  proximity  of 
the  brain,  and  the  risk  of  meningitis,  cerebral  abscess,  etc.,  but  they  are 
liable  to  be  followed  by  loss  of  sight  or  loss  of  hearing.  Loss  of  sight  in 
one  eye  often  affects  the  eye  of  the  other  side,  sympathetically,  unless  the 
whole  eyeball  be  removed.  Wounds  of  the  nose  may  cause  injury  to  the 
brain,  and  are  considered  especially  liable  to  erysipelas  and  tetanus; 
wounds  of  the  face  may  produce  great  deformity  ;  and  injuries  to  the 
antrum  of  High-more  in  the  upper  jaw-bone  may  implicate  the  brain. 

As  regards  the  special  symptoms  due  to  injuries  of  particular  parts  of  the 
brain,  we  must  refer  you  to  the  works  on  injuries  to  the  head  previously 
mentioned,  and  to  numerous  papers  by  Drs.  Brown-Sequard,  Ogle,  Broad- 
bent,  Hnghlings  Jackson,  and  others  in  the  medical  journals  of  the  last 
fifteen  years;  to  the  works  of  Claude  Bernard,  Ferrier,  Charcot,  and  Hitzig  ; 
and  to  an  excellent  summary  of  these  by  Dr.  R.  Lupine,  entitled,  "  De  la 
localisation  dans  les  Maladies  Cerebrales,"  Paris,  1875.  Recent  lectures 
by  Dr.  Brown-Sequard  at  the  London  and  Dublin  Colleges  of  Physicians 
(see  the  medical  journals  for  1876)  render  it  necessary  for  us  to  speak  with 
extreme  caution  on  these  points.  Almost  all  that  we  can  safely  say  is  that 
in  many  cases  the  injury  to  the  brain  is  on  the  opposite  side  to  the 
paralysis;  that  injury  to  the  corpus  striatum,  optic  thalamus,  and  adjacent 
parts,  is  usually  followed  by  hemiplegia;  that  loss  of  speech  is  most  com- 
mon in  lesions  of  the  third  frontal  convolution  and  thereabouts  ("  Broca's 
Region,"  see  p.  783) ;  and  that  the  parts  named,  and  the  medulla  oblongata, 
pons  varolii,  and  third  and  fourth  ventricles,  are  regions  which  cannot  be 
injured  without  the  greatest  risk  to  life,  the  centres  of  respiration,  deg- 
lutition, and  the  regulators  of  the  circulation  being  situate  in  and  about 
the  medulla  oblongata  and  floor  of  the  fourth  ventricle,  this  region  being 
termed  the  vital  knot.  So  that  animals  may  be  killed  instantly  by  pithing 
or  stabbing  this  region  between  the  last  vertebra  and  the  skull.  Injuries 
of  this  part  lead  also  to  glycosuria  and  diabetes.  Vomiting  is  a  frequent 
symptom  in  all  brain  lesions,  especially  those  of  the  cerebellum. 

When  the  spinal  cord  is  cut  across  or  otherwise  damaged,  we  get  the  fol- 
lowing symptoms,  one-half  only  of  the  cord  (in  a  horizontal  direction) 
being  supposed  to  be  cut  across  or  injured  : 


On  the  same  side  as  the  injury. 

On  the  opposite  side. 

Loss  of  motor  power  (partial  or  complete). 
Hyperaesthesia,  or  increase  of  sensation. 
Temperature  raised. 

Loss  of  sensation   (partial  or  complete). 
Voluntary  motion  nearly  normal. 
Temperature  diminished. 

It  is  understood  that  the  section  is  below  the  decussation  of  the  motor 
fibres  at  the  anterior  pyramids.  All  parts  beloiv  the  section  are  affected. 
Priapism  is  a  common  symptom  in  injuries  of  the  cord.  Injury  in  the 
neck  and  chest  causes  difficulty  in  breathing.  Pain  and  reflex  movements 
may  persist.     And  the  sphincters  are  usually  paralyzed  at  the  same  time. 
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The  authors  have  known  the  spinal  cord  completely  cut  through  by  a  stab 
with  a  knife,  which  passed  obliquely  from  a  distance  of  more  than  four 
inches  from  the  spinal  column  {see  "  London  Hospital  Reports,"  vol.  iii, 
pages  324-356,  and  ibid.,  vol.  i,  page  374  ;  "  London  Medical  Record," 
January,  1877). 

The  spinal  cord  maybe  compressed  by  dislocation  of  the  vertebra?,  with 
or  without  fracture.  The  ligaments,  however,  are  usually  broken  in  these 
cases.  This  accident  may  happen  (1)  in  railway  collisions  {Binding  v. 
Southeastern  Railway  Co.,  Exchequer  Court,  February,  1859  ;  Williamson 
v.  London  &  Brighton  Co.,  Guildford  Summer  Assizes,  1862).  (2)  In 
violent  struggles,  by  the  forcible  bending  back  of  the  head,  etc.  (Dr. 
King's  case,  of  Glasgow,  reported  by  Dr.  Taylor,  p.  622).  (3)  By  the  fall 
of  heavy  bodies  from  above  accidentally.  The  authors  knew  a  case  in  a 
miller  from  a  sack  of  flour  falling  on  his  head.  {See  also  Taylor,  loc.  cit, 
p.  633.)  (4)  By  ignorant  bouesetters,  etc.,  forcibly  twisting  the  neck,  as 
in  the  case  of  torticollis  reported  in  the  "Gazette  Meilicale,"  November, 
1842.  (See  also  "  Henke's  Zeitsch  rift  derS.  A. ,"1840,  2,  407,  and  "Annales 
d'Hvgietie,"  1871,  1,  138;  2,  116.)  Other  consequences  of  injury  to  the 
spinal  cord  and  brain  will  be  found  mentioned  at  pages  811-14. 

Fractures  of  the  skull  may  be  simple  (i.  e.,  without  communicating  with 
any  wound),  compound  (or  communicating  with  a  wound),  comminuted  {i.  e., 
broken  into  fragments),  depressed,  etc.,  etc.  If  produced  by  a  sabre- 
cut  descending  perpendicularly,  musket-shots,  blows  with  pokers,  or  other 
weapons,  particularly  the  small  end  of  a  hammer,  or  pickaxe,  the  inner 
table  may  be  injured  far  more  than  the  outer,  as  remarked  at  page  1020. 
What  is  known  as  "  Pott's  puffy  tumor"  {see  diagram  and  description  iu 
"  Miller's  Practice  of  Surgery,"  p.  34)  is  a  swelling  of  the  scalp  indicative 
of  suppuration  between  the  skull  and  the  dura  mater.  But  the  name  has 
been  occasionally  misapplied  to  the  immediate  effect  of  a  blow  on  the 
scalp,  without  fracture,  where  there  is  sudden,  somewhat  circumscribed 
swelling,  and  depression  in  the  centre,  which  an  incautious  observer  might 
take  for  a  depression  in  the  bone. 

Hernia  (or  fungus)  cerebri  is  the  protrusion  of  a  granulating  portion  of 
brain  through  a  fractured  skull,  which  may  happen  during  the  course  of 
such  a  case  as  that  mentioned  at  page  972. 

For  the  treatment  of  these  injuries  of  the  head  we  must  refer  you  to  the 
works  already  quoted.  Opinions  differ  as  to  the  propriety  of  trephining, 
or  trepanning,  in  certain  cases  of  fractured  skull.  The  majority  of  modem 
surgeons  hesitate  to  do  this  in  the  case  of  very  young  children  with 
fractured  skull.  It  is,  however,  doubtful  if  the  risks  are  much  increased 
by  the  operation  itself  when  the  fracture  is  compound. 

As  regards  laceration  of  the  scalp,  and  contused  and  incised  wounds  of  the 
same,  without  fracture,  there  is  no  doubt  that  the  risks  are  greater  than 
those  of  wounds  of  the  skin  in  many  other  parts.  There  is  not  only  more 
risk  of  erysipelas,  but  there  is  always  more  or  less  danger  of  injury  to  the 
brain  supervening,  if,  indeed,  it  do  not  accompany  the  original  injury. 
Yet  hundreds  of  scalp-wounds  are  treated  at  our  large  hospitals  every  year, 
which  never  give  rise  to  very  serious  symptoms. 

Besides  injury  to  the  spinal  cord  in  the  neck,  which  we  have  just  been 
considering,  there  is  risk  to  the  larynx,  or  organ  of  the  voice,  and  to  the 
phrenic,  vagus,  sympathetic,  and  fifth  nerves  by  forcible  compression  of  the 
neck.  Pressure  on  the  carotids  (such  as  is  produced  by  the  well-known 
policeman's  grip,  by  inserting  the  fist  inside  the  collar  and  pressing  against 
the  throat  with  the  knuckles)  may  produce  temporary  insensibility  and,  if 
prolonged,  death.  The  explanation  is  partly  the  interrupted  blood  supply 
to  the  cranium,  and  partly,  no  doubt,  the  pressure  on  the  vagus  and  other 
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nerves  shown  in  Fig.  114.  The  inner  coat  of  the  artery  may  be  injured 
by  forcible  knuckling. 

The  most  serious  injuries  to  the  neck  and  throat  are  produced  in  what 
are  called  cut-throat  cases.  Both  suicides  and  murderers  inflict  the  most 
frightful  injuries  on  this  part  of  the  body.  The  weapons  commonly  em- 
ployed are  sharp  table  and  carving-knives,  razors,  penknives,  and  "  bowie  " 
knives.  A  woman  was  admitted  to  the  London  Hospital  in  1861,  who 
had  cut  her  throat  with  a  table-knife  so  severely  as  to  cut  the  windpipe  en- 
tirely through,  and  wouud  the  pharynx  and  oesophagus.  She  cut  through 
the  muscles  covering  the  spine,  and  cut  deeply  into  the  intervertebral  sub- 
stance of  three  or  four  of  the  lower  cervical  vertebrae.  There  was  fright- 
ful haemorrhage,  but  the  knife  being  a  little  blunt,  had  pushed  the  jugu- 
lars or  carotids  back  or  to  one  side,  so  that  only  one  carotid  was  wounded, 
and  that  slightly.*  The  authors  know  of  another  suicidal  case,  in  which 
a  lunatic  nearly  severed  his  head  from  the  body. 

In  such  suicidal  ivounds  of  the  throat,  the  deepest  part  is  usually  the  begin- 
ning of  the  wound,  and  consequently  on  the  left  side  in  right-handed  peo- 
ple, and  the  wouud  finishes  off  by  a  tail-end,  involving  little  more  than 
the  skin.  Very  often  the  last  part  of  the  wound,  or  that  to  the  right, 
presents  several  gashes  or  jags.  Sir  Everard  Home  thought  that  regularity 
in  a  wound,  i.  e.,  its  being  clean  cut  and  even,  pointed  to  suicide.  The 
authors,  from  their  own  experience,  cannot  agree  with  this  view.  Dr. 
Taylor  remarks  that  the  wouud  in  the  throat  of  Lord  William  Russell, 
who  was  murdered  by  Courvoisier,  in  1840,  "  possessed  all  that  regularity 
which  has  been  so  improperly  regarded  as  characteristic  of  suicide"  (Joe. 
cit.,  p.  485,  vol.  ii).  How,  then,  shall  we  judge  whether  a  wound  in  the 
throat  or  neck  be  homicidal  or  not?  The  answer  seems  to  us  to  be,  not 
from  the  mere  wound  itself  (except  where  a  right-handed  person  has  in- 
flicted a  left-handed  wouud,  or  vice  versa),  but  from  the  presence  or  ab- 
sence of  other  injuries, — for  example,  fractured  ribs,  or  cuts  on  the  hands, 
and  wounds  in  other  parts;  from  evidences  of  a  struggle  having  gone  on, 
such  as  torn  clothes,  disordered  furniture,  blood-spots,  or  marks  on  the 
ground  indicating  a  body  having  been  dragged  for  some  distance,  hairs 
being  torn  from  the  head  of  the  injured  person,  or  from  the  head,  beard, 
or  whiskers  of  the  assailant,  marks  of  contusions  in  either  person,  and 
other  similar  circumstances. 

Except  from  broken  glass,  wounds  of  the  throat  are  not  very  often  purely 
accidental.  But  if  a  person  has  an  open  knife  in  the  hand  and  another 
suddenly  closes  with  him,  such  a  wound  might  occur.  In  the  case  of  the 
Earl  of  Essex  (.see  illustrative  cases),  the  fact  of  the  wound  in  the  throat 
being  smooth  and  clean  whilst  the  blade  of  the  razor  lying  alongside  was 
very  notched  and  irregular,  gave  rise  to  the  suspicion  of  murder. 

But  a  determined  suicide  may  inflict  more  injuries  than  one.  Dr.  Taylor 
(p.  501)  mentions  a  case  which  happened  near  his  house  in  April,  1872,  in 
which  a  man  stabbed  himself  with  a  sort  of  dagger,  and  then  threw  him- 
self from  a  window  forty  feet  from  the  ground.  The  weapon  was  still 
sticking  in  the  wound,  which,  in  this  case,  was  in  the  chest.  The  authors 
know  a  case  in  which  a  lunatic  first  cut  his  throat,  and,  failing  thus 
to  kill  himself,  shot  a  pistol  through  his  mouth,  the  bullet  entering  his 
brain. 

Dr.  Guy  mentions  a  case  in  which  an  officer  nearly  severed  his  head 
from  his  body  with  a  razor,  but  the  razor  was  found  tightly  grasped  in  his 
hand,  just  as  in  the  case  of  Captain  Wright,  who  was  found  dead  in  the 

*  Dr.  Ryan  quotes  a  similar  case  in  the  "  Medical  Times,"  Jan.  17,  1852,  p.  73. 
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Temple,  where  he  had  been  imprisoned  with  Sir  Sidney  Smith.  In 
Wright's  ease  there  was  a  suspicion  of  murder.  But  Dr.  Guy  giv^s 
another  undoubted  case  of  suicide,  in  which  a  madman,  after  inflicting 
a  severe  wound  on  his  throat,  had  both  time  and  strength  to  struggle 
with  a  maid-servant  before  he  fell  down  dead.  (Guy,  loc.  cit,  pp. 
306-7.) 


II. — Injuries  of  the  Chest,  involving  the  Heart,  and  Langs  and  their  Cover- 
ings, the  Large  Bloodvessels,  etc. 

These  wounds  will  be  better  understood  by  a  reference  to  Figs.  99  and 
100,  pp.  072-3.  The  first  figure  shows  the  heart,  and  lungs,  and  great 
vessels,  partly  divested  of  the  pleurae  and  pericardium  and  taken  out  of 
the  chest.  The  second  figure  is  a  transverse  section  of  the  chest  at  the 
level  of  the  root  of  the  lungs.  Fig.  101  shows  the  valves  of  the  heart. 
Under  the  name  of  chest  or  thorax,  we  include  all  the  parts  from  the  neck 
to  the  level  of  the  diaphragm,  or  musculo-membrauous  partition  betweeu 
the  chest  and  the  belly.  The  diaphragm  is  the  chief  breathing  muscle. 
The  cavity  of  the  chest  or  thorax  is  inclosed  in  a  long  case  formed  by  the 
dorsal  vertebra?  and  the  ribs  and  sternum.  But  the  intercostal  spaces  or 
intervals  between  the  ribs  allow  of  wounds  from  knives,  daggers,  etc.,  and 
bullets,  and  some  other  weapons  may  either  wound  in  the  same  interstices 
or  fracture  or  penetrate  the  bony  coverings.  In  the  chest  we  have  the 
following  important  structures:  (1)  The  heart  and  the  bag  it  works  in, 
the  pericardium ;  (2)  the  aorta  and  pulmonary  artery  and  their  branches, 
and  the  large  veins  (superior  and  inferior  vena  cava,  pulmonary  and 
azysros  veins,  innominate  veins,  etc.);  (3)  the  trachea  and  bronchi;  (4)  the 
oesophagus  or  gullet;  (5)  the  lungs,  with  their  pleurae  or  coverings;  (6) 
the  thoracic  duct;  (7)  the  pneumogastric  and  phrenic  nerves,  the  anterior 
and  posterior  pulmonary  plexuses,  and  the  splanchnic  and  cardiac  nerves, 
etc.,  etc. 

Any  of  these  structures  may  be  wounded  by  all  sorts  of  instruments. 
We  will  first  mention  the  general  causes  of  death  in  chest  wounds.  These 
are  («)  hcemorrhage  in  wounds  of  the  large  vessels,  of  the  heart,  and  lungs, 
and  even  from  the  intercostal  arteries;  (/5)  shock.  This  is  due  either  to 
direct  injury  to  the  nerves,  or  to  the  reflex  action  of  injuries  to  important 
structures;  (y)  inflammation.  Pleurisy,  pneumonia,  bronchitis,  pericarditis, 
etc.,  may  all  result  from  chest  wounds.  Empyema  is  the  name  given  to 
collections  of  pus  in  the  pleural  cavities;  (d)  exhaustion  may  supervene, 
on  long-continned  suppuration,  or  protracted  pain  ;  (e)  starvation  might 
possibly  result  from  injuries  to  the  oesophagus  or  thoracic  duct,  as  it  does 
occasionally  from  the  growth  of  tumors,  etc. 

We  shall  notice  first : 

A.  Wounds  of  the  heart.  For  obvious  reasons,  these  are  most  common 
from  wounds  on  the  left  side.  On  the  right,  and  in  the  middle  line,  the 
heart  is  pretty  well  covered  by  lung  and  by  the  sternum. 

As  a  rule,  a  wound  of  the  heart  is  fatal,  and  generally  proves  so  at  once, 
from  the  copious  haemorrhage.  But  Bell  ("  Principles  of  Surgery,"  vol.  i, 
p.  468 ;  Guy,  loc.  cit.,  p.  308)  gives  the  case  of  a  soldier,  wounded  by  a 
long  and  slender  sword  in  the  apex  of  the  heart,  who  lived  twelve  hours; 
each  beat  of  the  heart  had  caused  a  slight  bleeding,  till  the  quantity  of 
blood  accumulated  filled  the  chest,  and  stopped  his  heart  and  respiration. 
In  a  wound  of  the  coronary  artery,  two  hours  elapsed  before  death. 
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But  complete  recovery  may  take  place;  or  in  other  words,  sometimes, 
though  very  rarely,  wounds  of  the  heart  may  not  prove  fatal.  In  such 
rare  cases,  the  wound  is  either  inflicted  by  a  small  narrow  instrument,  and 
the  wound  closes ;  or  the  missile  or  weapon  does  not  open  the  cavities  of 
the  heart.  In  Fournier  and  Manson's  case,  a  bullet  was  found  imbedded 
in  the  heart  six  years  after  the  man  was  shot.  He  died  from  another  cause. 
In  twenty-nine  cases  of  wounds  of  the  cavities  of  the  heart  collected  by 
Sanson  and  Ollivier,  only  two  were  fatal  within  forty-eight  hours,  the  rest 
in  periods  varying  from  four  to  twenty -eight  days.  (See  Devergie's  "Med. 
Legale,"  vol.  ii,  p.  253.  A  number  of  other  references  are  given  by  Dr. 
Taylor,  vol.  ii,  pp.  637-9.  See  "  Med.  Gazette,"  vol.  ii,  p.  721  ;  ibid',  vol. 
xii'i,  p.  662;  vol.  xvii,  p.  82;  and  "Annales  d'Hygiene,"  1846,  1,212.) 

The  heart  may  be  ruptured  without  any  external  wound.  (1 )  From 
mental  emotion,  fright,  etc.,  when  its  walls  are  very  thin  and  diseased. 
In  this  case,  it  is  usually  the  left  side  of  the  heart,  and  particularly  the 
left  ventricle  (Dr.  Hope).  (See  Dr.  Quain's  case  ("Med.  Gazette,"  vol. 
xxxviii,  pp.  774  and  857),  one  by  Mr.  Marshall  ("Lancet,"  February  16, 
1857),  and  others  in  the  "Transactions  of  the  Pathological  Society,"  and 
in  the  medical  journals.)  (2)  From  accident,  when  the  right  side  of  the 
heart,  near  the  base,  generally  gives  way  ("Med.-Chir.  Review,"  vol. 
xxxi,  p.  252).  Dr.  Gardiner  mentions  such  a  case,  where  a  cartwheel 
passed  over  a  child,  and  thus  caused  death.  Dr.  Taylor  gives  another. 
The  ribs  were  not  broken.  The  authors  have  seen  two  such  cases.  In 
one  there  was  not  even  any  outward  bruise-mark. 

Dr.  Taylor  remarks  that  it  is  sufficient  for  the  injury  to  the  heart  to 
involve  one  of  the  coronary  arteries;  it  need  not  open  the  heart's  cavities. 

B.  Wounds  of  the  large  vessels  (aorta,  etc.)  are  geuerally  from  bullets, 
or  from  stabs. 

Dr.  Heil,  of  Bamberg,  reports  a  case  of  recovery  from  wounds  of  the 
ascending  aorta.  (Henke's  "  Zeitschrift,"  1837,  bd.  2,  p.  459.)  The  case 
is,  however,  rather  doubtful ;  and  such  wounds  are  generally  considered 
mortal,  and  rightly  so. 

C.  The  lungs  may  be  wounded  by  stabs  (with  knife,  dagger,  sword, 
bayonet,  or  any  sharp  instrument),  or  by  a  bullet  (in  which  case  both  lungs 
may  be  involved^,  or  by  fractured  ends  of  ribs  penetrating  them.  The  dan- 
gers are — (1)  from  haemorrhage;  (2)  from  shock;  (3)  from  emphysema 
(see  p.  957) ;  and  (4)  from  inflammation  (pleurisy,  pneumonia,  broncho- 
pneumonia, etc.),  which  may  terminate  in  gangrene,  or  empyema,  or  both 
combined,  as  pyopneumothorax,  or  in  prolonged  suppuration,  with  hectic 
and  phthisical  symptoms.  As  in  the  case  of  other  viscera,  the  lungs  may 
be  ruptured  from  external  violence,  without  any  fracture  of  the  ribs,  and 
without  any  other  injury;  and  sometimes  there  may  be  no  marks  at  all 
on  the  exterior  of  the  body.  Dr.  Taylor  reports  the  case  of  a  young  man, 
who  fell  from  his  horse  on  his  left  arm';  for  five  hours  he  complained  of 
no  pain  ;  after  twelve  hours  blood  came  from  his  mouth,  and  in  a  few 
days  he  died.  After  death  there  were  no  external  signs  of  injury,  but  the 
right  lung  was  ruptured  posteriorly  throughout  its  length,  and  much  blood 
had  been  effused.  ("Lancet,"  November,  1842.)  Mr.  Jardine  reports  a 
similar  case  in  the  "  Medical  Times  and  Gazette,"  December  31,  1853.  A 
lad  of  fourteen  years  of  age  fell  twenty  feet,  and  broke  his  collar-bone,  but 
not  his  ribs.  He  died  in  about  three  hours.  There  was  no  external  mark 
of  injury.  The  right  lung  was  found  ruptured  to  the  extent  of  four  inches 
of  its  depth.  (See  the  same  journal  for  January  19,  1861 ;  and  July  24, 
1851,  p.  98.)  In  such  cases  there  is  generally  bleeding  from  the  mouth  ; 
the  blood  is  frothy  (i.  e.  mingled  with  air),  very  bright  or  florid  in  color ; 
and  when  there  is  a  wound  there  is  generally  cough,  as  well  as  haemoptysis. 
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Air  also  escapes  from  this,  mixed  with  frothy  blood,  if  the  external  open- 
ing be  large  enough.  But  in  many  cases,  and  this  is  a  great  source  of 
danger,  the  blood  escapes  into  the  pleural  cavity,  thus  gradually  com- 
pressing the  lung.*  The  physical  signs  of  this  hoematoihordx  will  resemble 
those  of  empyema,  or  pleuritic  effusion.  AVe  shall  have  dead  dulness  on 
percussion,  which  will  change  its  level  with  position  unless  the  cavity  be 
quite  full,  absence  of  breath  and  voice-sounds,")"  want  of  expansion  on  in- 
spiration, and  the  heart  is  pushed  over  towards  the  opposite  side  ;  so  much 
so,  that  when  this  occurs  on  the  left  side,  the  apex  of  the  heart  may  be 
seen  and  felt  to  beat  in  the  right  axilla  in  some  cases;  and  the  patient 
can  only  lie  comfortably  on  the  side  of  the  effusion.  Secondary  hcemor- 
rhage  may  occur  in  some  of  these  cases,  particularly  in  gunshot  wounds. 
Hernia  of  the  lung  is  sometimes  met  with  ;  in  other  words,  a  part  of  the 
lung  may  protrude  through  the  wound.  Mr.  Guthrie  did  not  advise  re- 
turning it,  as  he  thought  it  acted  as  a  good  plug  to  close  the  opening  into 
the  pleura.  It  seems,  however,  more  natural  to  return  it,  and  close  the 
external  opening,  unless  the  lung  itself  is  much  contused  or  lacerated. 
(See  Guthrie's  "  Commentaries  on  Military  Surgery,"  London,  1855  ;  and 
Dr.  Fraser's  work  on  "  Penetrating  Wounds  of  the  Chest.")  Emphysema 
is  scarcely  dangerous,  if  properly  treated;  by  this  we  mean  the  surgical 
variety,  mentioned  at  p.  957.  The  danger  of  gunshot  wounds  is  enor- 
mously increased  by  the  presence  of  foreign  bodies,  such  as  portions  of  the 
dress,  of  wadding,  splinters  of  bone,  etc.  Bits  of  wood  (from  floors),  and 
portions  of  shell,  have  been  met  with  in  wounds  from  explosive  missiles. 
It  should  not  be  forgotten  that  wounds  of  the  intercostal  arteries  may  have 
the  haemorrhage  controlled  by  passing  a  wire  ligature  all  round  the  ribs, 
by  means  of  a  curved  needle. 

Beck  records  the  case  of  Sergeant  Verney,  of  the.  89th  Regiment,  who 
at  the  battle  of  Niagara  Falls  received  a  shot  in  the  breast,  about  an  inch 
and  a  half  to  the  right  of  the  sternum,  which  came  out  behind,  about  the 
same  distance  from  the  spine  ;  both  lungs  were  completely  perforated,  and 
air  escaped  from  both  openings.  He  did  not  die,  but  was  freely  bled,  and 
in  a  fortnight  was  removed  to  New  York,  and  ultimately  made  a  complete 
recovery.     (Beck,  loc.  cit.,  p.  633.  note.) 

Mr.  Maiden,  a  surgeon  practicing  in  Essex,  had  a  case  in  which  a  gig- 
shaft  completely  transfixed  the  thorax.  The  man  lived  many  years  after; 
and  the  specimen  is  in  the  Loudon  Hospital  Museum.  But  this  blunt 
body  pushed  the  viscera  on  one  side.  In  prize-rights,  or  other  combats, 
the  chest  may  be  severely  contused.  Rupture  of  the  lungs,  hcemorrhage, 
and  inflammation  or  injuries  of  the  heart,  may  be  the  result. 

In  general,  wounds  of  the  lungs  must  be  considered  as  extremely  dangerous, 
although  not  uniformly  fatal.  In  a  few  cases  bullets  have  been  known  to 
lie  harmlessly,  and,  as  it  were,  dormant,  in  either  chest-wall,  pleura,  or 
lung,  for  many  years. 

D.  Wounds  of  the  diaphragm  must  be  held  to  be  extremely  dangerous. 
Not  only  is  the  diaphragm  a  principal  muscle  of  respiration,  and  there- 
fore constantly  in  motion,  but  in  this  injury  both  the  chest  and  abdomen 
may  be  involved.     Either  pleurae  or  pericardia  above,  with  the  heart  and 

*  The  pleurae,  pericardium,  peritoneum,  and  other  serous  membranes,  are  shut 
sacs,  which  invest  the  organs  to  which  they  belong  (lungs,  heart,  intestines,  etc.) 
like  a  double  nightcap  does  the  head.  The  space  between  the  pnrietal  and  visceral 
layer,  or,  in  the  case  of  the  pleurae,  between  the  lung  and  the  chest- wall,  may  thus 
be  the  seat  of  effusions,  haemorrhages,  etc. 

f  Except  perhaps  close  to  the  spine,  or  at  the  upper  edee  of  the  fluid  effused. 
In  this  situation  there  may  be  altered  voice-sounds  —  Punchlike,  or  squeaking — 
cegojjhoiiic,  in  fact. 
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lungs,  or  the  peritoneum  below,  with  the  liver,  stomach,  spleen,  or  intes- 
tines, or  even  kidneys,  may  be  involved.  Then  there  is  a  risk  to  the  large 
bloodvessels  ;  and,  on  recovery,  there  is  a  risk  of  what  is  called  diaphragm- 
atic hernia. 

Such  hernia?  may  contain  any  of  the  abdominal  viscera,  which  protrude 
into  the  chest.  They  are  most  common  on  the  left  side.  Dr.  Gordon 
Smith  ("Forensic  Medicine,"  p.  279)  mentions  a  case  in  which  a  man 
seemed  to  recover  from  a  wound  of  the  diaphragm  from  a  sharp-pointed 
weapon  ;  but  three  months  after  his  stomach  got  strangulated  in  this  new 
opening,  and  he  died  from  this  hernia  (which  receives  the  name  of  phrenic 
from  some  authors).  Dr.  A.  T.  Thompson  ("  Medical  Gazette,"  vol.  xl, 
p.  584)  relates  a  case  of  death  from  strangulated  diaphragmatic  hernia, 
containing  14  inches  of  colon,  the  original  wound  in  the  diaphragm  hap- 
pening a  year  before  from  a  fall,  breaking  two  ribs.  Dr.  Taylor  (Inc.  cil, 
p.  643)  gives  a  case  of  a  man  stabbed  in  a  quarrel,  who  died  from  this 
kind  of  hernia  fifteen  months  afterwards.  He  refers  also  to  Dr.  Reid's 
"  Physiological  Researches,"  p.  521.  Devergie  (op.  tit.,  vol.  ii,  p.  250,  etc.) 
draws  attention  to  ruptures  of  the  diaphragm  from  violent  blows  ou  the 
epigastrium,  etc.,  such  as  kicks.  They  generally  occur  during  inspiration, 
this  muscle  being  then  on  the  stretch.  He  says  it  is  generally  the  central 
tendinous  portion  which  is  atfected,  or  where  it  joins  the  left  muscular  por- 
tion above  the  crura.  The  diaphragm,  like  the  muscles,  is  subject  to  fatty  and 
brown  defeneration,  as  well  as  to  calcification,  and  other  diseases  of  muscle. 
Taylor  (see  Henke's  "  Zeitschrift "  for  1836,  and  Taylor's  work,  p.  644) 
cautions  us  that  we  should  pay  attention  to  the  obliquity  of  the  ribs  in  describ- 
ing wounds  of  the  chest.  This  causes  a  difference  of  level  between  the  an- 
terior and  posterior  portions  of  the  ribs.  Thus  a  straight  line  touching 
the  upper  edge  of  the  sixth  rib  behind,  would  be  on  a  level  with  the  upper 
edge  of  the  third  rib  in  front.  Thus,  in  a  given  case,  a  pellet  of  small  shot 
traversed  the  chest  from  before  backwards,  entering  between  the  first  and 
second  ribs  in  front,  and  traversing  the  lung,  caused  death  by  wounding 
the  intercostal  artery  of  the  sixth  rib.  One  medical  witness  described  this 
wound  as  six  inches  lower  posteriorly  than  in  front.  In  fact,  when  allow- 
ance was  made  for  the  obliquity  of  the  ribs,  it  was  only  1}  inches  lower, 
as  the  corresponding  spot  behind  would  touch  the  upper  border  of  the  fifth 
rib.  Dr.  Taylor  says  that  Col.  Fawcett,  killed  in  a  duel,  had  a  bullet  enter 
the  right  side  of  the  chest,  fracturing  his  seventh  rib,  and  after  traversing 
the  back  of  the  lung,  it  lodged  in  the  ninth  dorsal  vertebra,  these  parts 
being  on  the  same  level.  Thus  a  wound  below  the  sternum,  or  breast- 
bone, will  involve  the  abdomen  in  front,  the  diaphragm  in  the  middle,  and 
the  chest  behind. 

III. —  Wounds  of  the  Abdomen,  involving  the  Stomach,  Liver,  Spleen,  Kid- 
neys, Large  and  Small  Intestines,  Pancreas,  etc.,  and  Wounds  of  the 
Genital  Organs  and  Bladder. 

In  these,  besides  the  danger  from  shock  and  haemorrhage,  we  get  the 
danger  of  extravasation  of  blood  and  urine,  or  the  escape  of  the  contents 
of  the  stomach,  bowels,  and  perhaps  uterus  into  the  peritoneal  cavity.  The 
figure  at  p.  706  (Fig.  106),  gives  a  good  idea  of  the  reflexions  of  the  peri- 
toneum, of  the  position  of  the  abdominal  organs,  and  of  the  uterus  in  the 
female.  The  male  pelvic  organs,  and  external  organs  of  generation,  are 
well  shown  in  the  figure  subjoined  (Fig..  115). 

Here — (1)  is  the  symphysis  pubis ;  (2)  the  promontory  of  the  sacrum;  (3) 
the  bladder,  distended,  or  full  of  urine  ;  (4)  its  summit,  or  apex  ;  (5)  is  the 
trigone  of  the  bladder,  into  which  (6)  the-right  ureter  is  emptying  itself; 
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(7)  is  the  neck  of  the  bladder  ;  (8)  the  visceral  layer  of  pelvic  fascia ;  (9) 
the  prostate  gland ;  (12)  Cowper's  gland ;  (13)  bulbous  portion  of  (11)  the 
urethra;  (15)  the  crus penis;  (16)  the  sigmoid  tiexure  of  colon  ;  (17,18, 
21,22)  the  rectum;  (23)  the  anus,  with  its  muscles;  (19)  the  vesicula 
seminalis  of  the  right  side;  (20)  vas  deferens,  crossing  the  bladder  to  join 
vesicula  seminalis,  on  the  inner  side  of  the  ureter. 

Incised  tvounds  of  the  abdominal  muscles  are  not  more  dangerous  in 
themselves  than  those  cf  other  parts;  but  they  may  give  rise  to  what  is 
called  a  ventral  hernia,  by  weakening  the  abdominal  wall,  particularly  if 
the  wound  is  of  any  size.  This  risk  surgeons  and  obstetricians  are  obliged 
to  run  in  operations  for  the  relief  of  intestinal  obstruction  (rare),  in  the 
ligature  of  the  iliac  artery,  in  ovariotomy, in  the  Cesarean  section,  and  in 
gastrotomy  for  uterine  fibroids,  or  for  extrauterine  foetation,  etc.  The 
risk  can  be  lessened  by  the  use  of  a  suitable  belt,  or  abdominal  bandage. 


The  operations  for  inguinal  and  femoral  hernia  are  open  to  the  same  ob- 
jection ;  only  that  in  these  the  patient  is  always  told  to  wear  a  truss,  at 
least  till  the  parts  are  consolidated,  as  in  the  radical  cure  of  hernia 
(Wood's,  Wiitzer's,  Davis's,  or  other  operators'  methods).  Both  incised 
and  pxinctured  wounds  may  be  dangerous  from  hemorrhage,  as  when  the 
epigastric  artery  is  wounded  ;  still  more  so,  if  they  penetrate  the  abdomi- 
nal cavity,  or  any  of  the  viscera.  Very  slight  wounds  may  prove  fatal  from 
inducing  peritonitis. 

In  July,  1861,  a  Mrs.  Cuthrey  died  from  a  penetrating  wound  caused  by 
a  table-knife  being  thrown  at  her.  The  point  penetrated  about  three- 
quarters  of  an  inch  within  the  abdomen,  and  the  small  intestine  was 
slightly  perforated.  She  died  of  peritonitis.  On  the  other  hand,  we  have 
known  a  lunatic  cut  a  gash  seven  or  eight  inches  long,  through  which 
nearly  all  the  intestines  protruded.  They  were  replaced,  and  the  wound 
carefully  stitched  up. .  On  the  second  day,  the  wretched  man  tore  open 
the  wound  again,  but  recovered  after  all,  means  being  taken  not  only  to 
close  the  wound,  but  to  prevent  his  interference.  In  most  of  the  lower 
animals  the  abdomen  may  be  laid  open  without  much  risk,  provided  care 
be  taken  to  exclude  dirt,  or  blood,  or  decomposing  matters,  and  the  wound 
be  carefully  closed  again,  and  the  access  of  air  hindered.  In  the  human 
subject,  however,  this  cannot  be  done  without  great  risk.     Hence  surgeons 
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prefer,  when  possible,  to  operate  on  hernia  without  opening-  the  sac,  which 
is  formed  of  peritoneum,  and  to  open  the  colon  (as  in  Amussat's  operation) 
where  it  is  not  covered  by  peritoneum.  But  in  ovariotomy  and  other 
operations  just  named  above,  this  risk  must  be  run.  These  operations  are, 
however,  nearly  as  fatal  as  amputations  at  the  hip-joint.  In  other  words, 
about  30  per  cent.  die.  Severe  blows  or  contusions  of  the  abdomen  are 
often  fatal  without  any  external  wound  ;  blows  in  the  epigastrium  are  es- 
pecially so.  A  kick  here,  or  a  blow  from  running  against  a  post  or  pro- 
jecting shaft,  etc.,  has  often  proved  fatal,  and  sometimes  suddenly  and  in- 
stantaneously so.  It  is  supposed  that  the  solar  plexus  or  semilunar 
ganglion  of  the  sympathetic  is  injured  in  these  cases.  But  other  portions 
of  the  abdomen  have  proved  equally  dangerous  when  bruised.  Such  in- 
juries are  common  in  prize-fights,  and  stand-up  fights,  pothouse  brawls, 
etc.  (See  Taylor,  pp.  645-6,  Watson  on  Homicide,  p.  75,  etc.,  and  the 
works  of  Travers,  Cooper,  etc.,  "  Surgical  Dictionary,"  and  Alison  ;  also 
Beck  and  Guy,  ad  rem.)  In  Rex  v.  Jones,  Warwick  Summer  Assizes, 
1831,  a  case  of  alleged  manslaughter,  the  prisoner  was  charged  with  hav- 
ing struck  deceased  several  blows  on  the  breast  and  on  the  pit  of  the  stom- 
ach, by  which  he  instantly  fell  down  senseless  and  expired.  On  dissection, 
no  morbid  appearances  were  found.  The  prisoner  was  convicted.  So  in 
Regina  v.  Sayers,  C.  C.  Court,  August,  1841,  a  man  received  a  blow  in 
the  stomach  and  fell  dead.  The  jury  thought  he  must  have  had  apoplexy, 
and  acquitted  the  prisoner.  (See  also  Regina  v.  Laws,  Norwich  Lent  As- 
sizes, 1854.)  In  these  and  other  cases,  the  juries  seemed  to  expect  that 
there  should  be  some  visible  cause  of  death.  But  we  know  that  people 
have  expired  from  simply  hearing  bad  news,  and  a  blow  on  any  portion  of 
the  sympathetic  nervous  system  is  probably  enough  to  cause  death  if  sud- 
den and  severe.  Such  blows  may,  however,  and  often  do,  cause  peritonitis. 
In  these  cases,  death  is  less  rapid,  requiring  some  hours,  and  generally  a 
few  days  to  be  fatal.  Watson  records  numerous  cases  in  his  treatise  on 
"Homicide."  Several  cases  are  quoted  by  Taylor  (pp.  646-7).  (See 
Regina  v.  Martin,  C.  C.  Court,  1839  ;  Reg.  v.  Smith,  Manchester  Lent  As- 
sizes, 1871,  and  numerous  cases  in  the  medical  journals  of  the  last  thirty 
years.)  Sometimes  this  peritonitis  is  accompanied  by  pleurisy.  At  the  time 
when  the  first  case  of  the  kind  was  noticed,  the  communication  by  means  of 
lymphatics  of  the  diaphragm  between  the  thoracic  and  abdominal  cavities,  now 
generally  admitted  by  anatomists,  was  unknown. 

Though  usually  very  fatal,  some  cases  of  traumatic  peritonitis  recover. 
Some  years  ago,  in  France,  a  young  woman  fell  from  a  rick  on  to  a  hay- 
knife,  which  penetrated  her  vagina  and  forced  its  way  into  the  abdomen. 
Although  she  had  frightful  haemorrhage,  she  quite  recovered. 

Injuries  to  the  abdomen  may  cause  rupture  of  the  solid  viscera.  Thus  the 
liver,  spleen,  and  kidneys  may  be  ruptured  without  any  external  wound  or 
even  signs  of  bruising.  A  case  of  this  kind,  in  which  the  right  kidney 
was  torn  across,  was  seen  by  one  of  the  authors  and  Dr.  Finch,  of  St.  Mary 
Church,  in  1864.  (See  p.  960.)  Mr.  Carter,  now  of  Chelmsford,  when 
house  surgeon  to  the  London  Hospital,  admitted  a  boy  whose  liver  was 
ruptured  by  a  wagon-wheel  going  over  his  abdomen.  There  were  no 
marks  of  external  injury.  Soon  after  a  man  who  had  been  kicked  in  the 
belly  was  admitted  into  the  same  hospital,  and  his  spleen  was  ruptured.* 

*  About  a  year  ago,  a  Coolie,  in  Ceylon,  was  impertinent,  and  the  plantation 
superintendent  treated  him  violently — kicking  him,  etc.  He  died  almost  immedi- 
ately, from  rupture  of  the  spleen.  This  organ  was  large  and  soft.  He  had  had 
fever  a  little  while  before.  The  abdomen  was  full  of  blood.  It  was  attempted  to 
be  proved,  for  the  defence,  that  it  was  not  uncommon  for  the  spleen  to  rupture 
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The  authors  have  seen  several  such  cases,  in  which  the  liver  was  thus  torn, 
as  it  were,  almost  in  half — one  or  two  others  of  injuries  to  the  spleen  and 
kidneys.  Dr.  Taylor  gives  a  number  of  such  cases  (vol.  ii,  pp.  648-9), 
Guy,  and  Beck,  and  Casper  give  others.  Indeed,  it  is  not  now  necessary 
to  multiply  quotations.  Rupture  of  the  liver  usually  proves  fatal  in  about 
forty-eight  hours  or  less.  But  life  has  been  prolonged  for  several  days 
(eight  days  in  a  case  known  to  Dr.  Taylor).  Haemorrhage  takes  place 
internally.  The  result  is  collapse,  coldness  of  the  extremities,  hoarse, 
whispering  voice,  feeble  pulse,  intense  weakness,  the  abdomen  swells  up, 
and  is  generally  very  tender  and  tense.  Consciousness  is  usually  retained. 
Dr.  Barnes  insists  much  on  this  fact,  as  distinguishing  abdominal  collapse 
from  cerebral  symptoms.  In  rupture  of  the  liver  or  gall-bladder,  jaundice 
may  set  in  if  the  patient  lives  long  enough.  In  ruptured  kidney,  blood  is 
found  in  the  urine.  Generally  speaking,  the  bladder  is  filled  with  almost 
pure  blood  instead  of  urine.  It  may  be  necessary  to  pass  a  catheter  to 
prove  this.  Medical  men  have  been  asked  how  fast  the  blood  would  flow 
into  the  abdomen  from  a  case  of  this  kind  (of  ruptured  liver,  spleen,  or 
kidney,  etc.).  It  is  not  easy  to  give  a  categorical  answer,  as  much  will 
depend  on  the  extent  of  the  mpture,  the  size  of  the  bloodvessels,  the  for- 
mation of  clots,  whether  the  injured  person  is  moved,  etc.  In  some  of  the 
recorded  cases,  the  person  thus  suffering  has  walked  some  distance,  and 
this  would  hasten  death.  From  a  few  ounces  to  several  pints  of  blood 
may  be  poured  out  inside  the  abdomen.  Dr.  Machlachlan  ("Medical 
Gazette,"  vol.  xxxvii,  p.  968)  records  a  case  of  ruptured  gall-bladder  which 
happened  to  an  old  man  from  falling  out  of  bed  with  great  violence  on  to 
the  floor.  He  died  of  peritonitis  in  forty-eight  hours.  The  gall-bladder 
was  ruptured  and  a  large  gallstone  was  found  in  the  cystic  duct.  The 
authors  have  two  or  three  times  known  the  gall-bladder  ruptured  by  forci- 
ble compression  in  artificial  respiration,  performed  by  over-zealous  sur- 
geons, to  obviate  the  effects  of  an  overdose  of  chloroform.  The  stomach 
and  intestines  may  be  torn  or  ruptured  by  contusions  of  the  abdomen,  from 
blows,  kicks,  etc.,  or  by  wounds  with  swords,  bayonets,  daggers,  bullets,  or 
small  shot,  etc.  To  a  bullet-wound  of  the  stomach  in  Alexis  St.  Martin,  a 
young  Canadian,  we  owe  much  of  our  knowledge  of  digestion,  thanks  to 
Dr.  Beaumont's  researches.  You  must  remember  that  in  certain  diseased 
conditions  (as  in  ulcers  of  the  stomach,  duodenum,  ileum,  or  the  large  in- 
testine; or  softening  and  degeneration  of  these  organs),  death  may  occur 
more  or  less  suddenly  from  the  ulcer  bursting  into  the  peritoneum,  and 
thus  the  contents  of  the  viscus  escape  into  the  peritoneal  cavity;  or  the 
ulceration  invades  the  artery  (as  in  typhoid  fever),  and  death  occurs  from 
haemorrhage.  During  the  cholera  epidemic  of  1866,  some  cases  of  sudden 
death  from  this  cause  were  at  first  erroneously  attributed  to  the  collapse  of 
cholera  morbus.  As  St.  Martin's  case  shows,  all  wounds  of  the  stomach 
are  not  fatal.  There  has,  within  the  last  year,  been  a  successful  case  of 
gastrotomy,  or  artificial  opening  into  the  stomach,  to  preserve  life,  which 
proved  successful.*  In  recent  wars,  particularly  the  French-German  war 
of  1870,  there  were  several  cases  of  recovery  from  bullet-wounds  with  fis- 

spontaneously  in  Coolies  when  thus  diseased,  and  Dr.  Norman  Cheevers  was 
quoted  as  an  authority  in  proof.  The  Chief  Justice  said  that,  even  if  diseased, 
there  could  be  little  doubt  that  the  violence  (which  was  not  denied)  must  have 
accelerated  the  rupture.  The  superintendent  was,  therefore,  condemned  to  eighteen 
months'  imprisonment,  with  hard  labor. 

*  This  operation  is  indicated  when  the  oesophagus  or  pharynx  is  blocked  by 
cancerous  growths  or  other  strictures,  so  that  food  cannot  reach  the  stomach,  or 
onl\'  in  insufficient  quantities.  It  has,  in  general,  been  deferred  until  life  was 
almost  extinct,  to  the  discredit  of  the  operator. 
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tulous  openings  into  either  the  large  or  small  intestine.  Simon  published 
several  such  cases  in  the  "  Berliner  Klinische  Wochenzeit."  Most  writers 
on  injury  to  the  stomach  agree  that  rupture  of  the  stomach  is  most  likely  to 
occur,  and  most  fatal,  when  the  stomach  is  full.  The  risk  of  peritonitis 
from  decomposing  food  in  the  peritoneal  cavity  is,  of  course,  increased  in 
the  case  of  a  full  stomach.  Beck,  loc.  cit.,  p.  636,  records  a  great  diversity 
of  medical  opinion  in  past  times,  as  to  the  fatality  of  wounds  of  the  stom- 
ach, etc.  Most  modern  surgeons  are  agreed  that,  though  generally  fatal, 
such  injuries  are  not  necessarily  so — this  being  proved  by  numerous 
examples.  (See  "North  American  Medical  and  Surgical  Journal,"  vol. 
ii,  p.  199;  Mr.  Breton,  in  "Transactions  of  the  Medical  and  Physical 
Society  of  Calcutta,"  vol.  i,  p.  59  ;  Sir  Astley  Cooper's  Lectures,  vol.  iii, 
p.  155;  Dr.  Beatty,  in  "  Cyclopsedia  of  Pract.  Med.,"  art.  "  Death  from 
Wounds,"  vol.  iv,  p.  556.  Numerous  references  are  also  given  by  Taylor, 
loc.  cit.,  pp.  653-6.) 

N.B. — The  stomach,  though  sometimes  popular!)'  used  to  signify  the 
belly  or  abdomen,  means,  in  medical  language,  the  bag  in  which  the  food 
goes  when  swallowed,  and  where  the  albuminous  or  nitrogenous  food  is 
chiefly  digested.  It  has  a  cardiac  or.  oesophageal  end,  a  greater  and  lesser 
curvature,  and  &  pyloric  end  or  pylorus,  a  frequent  seat  of  cancerous  stric- 
ture ;  the  small  intestine  is  divided  into  the  duodenum,  the  eight  to  ten 
inches  next  to  stomach,  the  jejunum,  fths  of  the  remaining  small  intestine  ; 
the  ileum,  the  remaining  fths  ;  the  large  intestine  is  divided  into  the  ccecum, 
ascending,  transverse,  and  descending  colon,  sigmoid  flexure,  and  rectum  or 
straight  gut,  terminating  at  the  anus. 

The  pancreas  and  thoracic  duct  have  once  now  and  then  been  wounded, 
generally  by  bullets.  The  abdominal  aorta,  vena  cava,  and  the  iliac  and 
other  abdominal  arteries,  have  over  and  over  again  been  wounded  by  stabs 
and  bullet-wounds  leading  to  fatal  haemorrhage,  or  rarely,  to  slower  death 
by  peritonitis. 

Wounds  of  the  bladder  are  generally,  though  not  invariably,  fatal.  This 
is  due  to  a  fatal  form  of  peritonitis,  with  sloughing  and  gangrene  induced 
by  the  extravasated  urine.  Life  may  sometimes  be  saved  by  free  incisions 
in  the  perineum.  The  bladder  may  rupture  spontaneously  in  cases  of  re- 
tention of  urine,  from  calculi  or  from  stricture  of  the  urethra.  But  if  a 
mau,  previously  in  good  health,  gets  a  blow  on  the  lower  part  of  the  abdo- 
men, when  his  bladder  is  full,  there  can  be  little  doubt  that  his  speedy 
death  is  due  to  the  accident.  Very  strong  evidence  of  previous  disease 
would  be  necessary  to  shake  such  a  conclusion.  Careless  midwives  or 
accoucheurs  sometimes  allow  a  woman's  bladder  to  get  distended  in  par- 
turition, and  thus  the  child's  head  may  burst  it.  Some  have  been  fools 
enough  to  put  on  the  forceps  or  use  other  instruments  without  first  ascer- 
taining the  condition  of  the  bladder !  A  retroverted  gravid  uterus  may 
lead  to  this  accident  of  rupture  of  the  bladder.  But  the  majority  of  cases 
are  traumatic,  due  to  kicks,  violent  blows,  or  gunshot  wounds.  The  cases 
from  bullets  are  said  to  live  longer  than  those  produced  in  other  ways. 
Dr.  Taylor  records  twenty  days  in  one  fatal  case  of  this  kind.  Mr.  Byron 
Blewitt  informs  me  that  the  tension  of  the  abdomen,  which  was  induced 
by  a  full  bladder,  wras  enough  in  many  cases  to  cause  bullets  (probably 
nearly  spent)  to  deflect  their  course,  and  go  round  the  abdominal  wall  to 
the  opposite  side,  without  perforating  the  abdomen.  Mauy  of  the  soldiers 
in  the  Franco-German  war  of  1870,  to  which  he  refers,  fired  from  the  hip 
(such  were  the  orders),  to  avoid  the  danger  to  sight  from  the  imperfect 
closure  of  the  breechblocks  of  the  guns.  The  recoil  or  escape  of  powder, 
etc.,  from  the  breech  was  the  cause  of  injuries  to  the  lower  part  of  the 
abdomen  and  to  the  bladder,  hip,  etc.     In  Regina  v.  Eccles  (Lancaster  Lent 
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Assizes,  1836"),  the  judge  has  been,  as  we  think,  misunderstood  to  have 
alluded  to  a  full  bladder  as  if  it  were  an  extenuating  circumstance.  Dr. 
Taylor  remarks  that  it  is  as  natural  to  the  bladder  to  be  sometimes  full,  as 
it  is  to  the  uterus  to  be  sometimes  gravid,  aud  indeed  more  so.  Yet  preg- 
nancy would  not  be  regarded  as  an  extenuating  circumstance,  if  a  man 
kicked  a  woman  with  child  to  death.  (For  numerous  cases  of  rupture  of 
the  bladder  by  external  violence,  see  the  "  North  American  Medical  and 
Surgical  Journal,"  vol.  v,  p.  231 ;  and  the  "  Edinburgh  Medical  and  Sur- 
gical Journal,"  vol.  xxx,  p.  86;  and  the  "American  Journal  of  Medical 
Sciences,"  vol.  xii,  p.  535.  Other  references  will  be  found  in  Taylor  {loc. 
cit,  p.  657),  and  numerous  cases  in  the  medical  journals  for  the  last  thirty 
years.  See  also  Watson  on  "Homicide.")  Dr.  Taylor  remarks  that  the 
bladder  may  be  ruptured  by  au  accidental  fall,  aud  quotes  a  case  from 
Mr.  Syine  of  a  woman  falling  over  a  tub  ("  Edinburgh  Medical  and 
Surgical  Journal,"  October,  1836),  aud  two  in  drunken  sailors  from  Mr. 
Spencer  Wells's  reports  ("Medical  Gazette,"  vol.  xxxvi,  p.  621).  Inconti- 
nence of  urine  may  be  the  result  of  injury  to  the  neck  of  the  bladder. 

Wounds  of  the  genital  organs  may  be  accidental,  self-inflicted,  or  pur- 
posely done  by  others.  They  may  be  produced  by  blows,  kicks,  cutting 
weapons,  stabs,  or  bullet-wounds.  They  are  dangerous  (1)  from  haemor- 
rhage in  both  sexes,  particularly  in  females;  (2)  from  shock;  (3)  from  the 
after  consequences — such  as. erysipelas,  pyaemia,  etc. 

But  besides  the  danger  of  death  or  protracted  suffering,  there  is  the 
further  danger  of  impotence  and  sterility  in  the  male  sex,  and  of  sterility 
in  the  female.  These  ivounds  may  he  selj -inflicted  in  some  cases.  Take  the 
following  from  "Lloyd's  News,"  of  September  12,  1875.  "Early  on 
Wednesday  morning  a  foreman  boiler-maker  employed  at  Messrs.  Laird's 
Works,  Birkenhead,  went  home  after  drinking  to  a  considerable  extent  in 
a  public  house.  Some  words  passed  between  his  wife  and  himself  in  the 
bedroom,  and  the  man,  exclaiming,  'You'll  repent  this  as  long  as  you 
live,'  went  to  a  drawer  aud  took  out  a  razor,  with  which  he  inflicted  a 
shocking  wound  upon  his  abdomen,  a  large  portion  being  almost  entirely 
cut  away.  He  was  conveyed  to  the  Borough  Hospital  in  a  cab."  In  this 
case,  the  man  amputated  both  the  peuis  and  scrotum,  with  both  testicles. 
In  a  similar  case  reported  in  the  "British  Medical  Journal"  of  Feb.  5, 
1870,  by  Messrs.  Francis  and  Grant,  Surgeons  of  Market  Harborough,  the 
patient  cut  off  the  penis,  most  of  the  scrotum  and  both  testicles  with  a 
blunt  rusty  pair  of  scissors.  He  ate  one  testicle!  He  had  been  suffering 
from  delirium  tremens,  had  been  worried  by  arguments  against  Romanism, 
aud  was  separated  from  his  wife.  In  a  similar  case,  which  was  admitted 
to  the  London  Hospital,  a  similar  extensive  mutilation  was  done  by  a  Jew 
to  himself,  with  a  blunt  table-knife.  This  patient,  like  the  one  above,  ate 
both  testicles!  In  his  case  there  was  delirium  tremens,  aud  there  had  been 
arguments  about  religion.  Other  cases  are  on  record  in  which  either  the 
wife,  or  some  other  female,  generally  a  paramour,  has  inflicted  this  mutila- 
tion from  jealousy  or  from  revenge.  In  these  cases  the  man  has  generally 
been  either  dead  drunk,  or  has  been  first  bouud  to  a  bedstead  or  other- 
wise prevented  from  struggling.  The  bluntness  of  the  weapon  has  often 
prevented  a  fatal  result.  But  the  dorsal  artery  of  the  penis,  and  the 
spermatic  arteries  usually  require  ligatures.  We  need  scarcely  say  that 
total  impotence  and  sterility  must  be  the  result.  Occasionally  one  testicle 
escapes  by  retraction  within  the  inguinal  canal.  In  the  case  of  females, 
murderers  sometimes  seem  to  think  that  the  injury  will  be  ascribed  to 
natural  causes,  such  as  menstruation,  or  flooding  from  the  uterus.  Beck 
quotes  from  Mr.  Watson  ("Edinburgh  Medical  aud  Surgical  Journal," 
vol.  xxxvi,  p.  85)  two  cases  of  such  injuries,  in  which  the  murderers  were 
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the  first  to  call  for  assistance,  no  doubt  for  this  reason.  In  both  the  labia 
pudendi  (greater  and  lesser  lips  of  the  vulva,  see  p.  641)  had  been  incised 
with  a  cutting  instrument,  either  a  knife  or  a  razor.  Death  followed  in 
each  after  a  few  hours.  The  murderer  was  convicted  in  one  case,  and 
only  escaped  in  the  other,  because  the  medical  witnesses  stated  that  it  was 
possible,  though  very  improbable,  that  the  wound  might  have  been  inflicted 
by  falling  on  glass  or  a  sharp  body.  As  the  wound  was  not  lacerated,  or 
penetrating,  or  contused,  it  is  clear  that  the  female  must  have  sat  down 
on  a  sharp  piece  of  glass  when  standing  erect,  and  her  clothes  must  have 
been  out  of  the  way,  as  they  were  not  cut.  All  this,  too,  must  have  hap- 
pened on  a  pair  of  stairs!  (Beck,  note  to  p.  642;  see  ibid.,  p.  641,  for  the 
following  case.)  Dunlop  states  that  a  medical  friend  of  his  was  called  to 
see  the  wife  of  a  sergeant,  who  had  received  a  stab  in  the  side,  with  a 
knife,  wounding  the  uterus.  She  was  then  eight  months  pregnant.*  To 
screen  her  husband  she  said  she  had  fallen  on  top  of  a  knife,  but  the  direc- 
tion of  the  wound  was  from  above  downwards.  She  afterwards  told  some 
woman  of  the  regiment  that  her  husband  inflicted  the  wound.  It  was 
known  that  they  lived  unhappily  together.  She  died  ;  but  the  husband 
was  only  convicted  of  manslaughter,  partly  because  the  doctor  said  the 
wound  was  not  necessarily  mortal,  and  partly  because  the  jury  could  not 
agree  to  the  severer  verdict.  Such  wounds  to  the  gravid  uterus  are  gener- 
ally mortal,^  because  peritonitis  is  set  up,  even  if  the  sufferer  recover  from 
the  fir^t  haemorrhage.  Dr.  Taylor  gives  the  case  of  a  child,  aged  six 
years,  who  fell,  with  legs  wide  apart,  from  a  tree  she  had  climbed,  on  to- 
one  of  thesharp  shoots  of  the  tree  below;  the  wood, about  half  an  inch  thick, 
entered  her  vagina,  and  passing  through  its  posterior  wall,  broke  off.  A 
woman  removed  the  stick  with  some  difficulty.  In  twenty-eight  hours 
she  died  from  peritonitis.  ("Lancet,"  1871,  vol.  ii,  p.  74.)  Kicks  on  the 
female  genitals  will  sometimes  cause  profuse  haemorrhage.  One  of  the 
authors  saw  a  policeman  give  a  woman  two  severe  kicks  from  behind.  He 
insisted  ou  the  woman,  who  bled  profusely,  being  taken  to  St.  Mary's- 
Hospital  ;  but  she  died  within  two  days.  Mr.  Gutteridge  (see  "Lancet," 
Oct.  31,  1846,  p.  478)  saw  a  woman  who  had  been  kicked  by  her  husband,, 
whilst  stooping,  and  lost  three  or  four  pints  of  blood.  She  died  in  about 
an  hour.  There  was  a  wound  at  the  edge  of  the  vulva,  extending  from 
the  pubes  along  the  ramus  of  that  bone,  about  1  inch  long,  and  f  of  an  inch 
deep.  The  left  cms  clitoridis  was  completely  crushed,  and  from  this  the 
bleeding  had  proceeded.     The  heart  and  large  vessels  were  bloodless. 

It  is  sometimes  said  that  the  injuries  were  inflicted  after  death.  In  such 
a  case  there  would  be  far  less  hemorrhage,  and  other  characters  of  wounds 
inflicted  in  life  would  be  wanting.  (See  p.  961,  et  seq.)  Falling  on  frag- 
ments of  broken  pottery,  the  horn  of  a  goat  (see  p.  646),  sharp  stakes, 
crinoline-steels,  etc.,  have  all  been  known  to  inflict  accidental  wounds  on 
the  female  genitals.  In  general  there  will  be  circumstantial  evidence  to 
prove  this.  Such  wounds  are  generally  lacerated  and  penetrating.  (See 
"Watson  on  "  Homicide,"  Beck,  Guy,  Taylor,  Casper,  Devergie,  etc.,  and 
the  following  special  references:  "Dublin  Quarterly  Journal,"  1870; 
Regina  v.  Ling,  reported  in  the  "Lancet,"  1870,  vol.  ii,  p.  268.  In  this 
case  blood  and  hair  were  found  on  a  stick,  which  corresponded  to  the- 

*  During  the  later  months  of  pregnancy  the  uterus  is  in  the  abdominal  cavity. 
It  rises  out  of  the  pelvis  between  the  third  and  fourth  months.  See  page  607  for 
an  account  of  its  positions. 

f  Dr.  McClintock  ("  Medical  Times,''  May  15,  1847)  reports- a  case  of  recovery 
from  a  contused  wound  in  the  genitals,  with  a  laceration,  in  a  pregnant  woman. 
Recovery  is,  however,  very  rare. 
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wound.  Yet  one  medical  witness  attributed  the  death  to  the  bursting  of 
a  varicose  vein!  "Lancet,"  1871,  vol.  ii,  p.  74,  "On  Wounds  of  the 
Male  Genitals;"  "  Annales  d'Hygiene,"  1868,  2,  110,  by  Toulmouche; 
ibid.,  1848,  1,  443;  and  1865,  1,156;  "Medical  Gazette,"  vol.  xliv,  p. 
813  ;  case  of  Regina  v.  Cawley,  Liverpool  Winter  Assizes,  1847;  "Asso- 
ciation Medical  Journal,"  by  Mr.  Barrett,  June  28,  18  d6,  p.  538.) 

Though  rarely,  death  happens  now  and  then  from  circumcision.  The 
authors  know  of  one  or  two  cases  in  Hebrew  children  ;  and  of  two  others 
in  cases  done  for  surgical  reasons  in  young  infants.  These  children  died 
from  neglected  haemorrhage.  Dr.  Schwartz,  of  Vienna,  reported  two 
others  in  infants,  eight  days  old  (also  Hebrews),  one  of  whom  died  five 
days,  the  other  twenty-five  days  after  the  operation,  both  of  phlegmonous 
inflammation.  Such  cases  are  probably  not  met  with  more  than  once  in 
about  4000  or  5000  cases.  Remember  that  besides  ordinary  lunacy,  there 
may  be  injury  inflicted  on  the  genitals  from  misinterpretation  ol  Scripture, 
or  in  religious  frenzy.  Origen  castrated  himself  for  the  former  reason. 
The  Skoptsi,  a  Russian  sect,  entirely  mutilate  both  sexes.  No  surgeon  is 
justified  in  performing  castration  for  masturbation  or  epilepsy,  or  for  any 
other  reason,  except  incurable  disease  of  the  testicles  or  scrotum  (such  as 
cancer),  because  it  has  been  abundantly  proved  that  the  sexual  appetite  is 
not  destroyed  by  this  operation  ;  as  Terence  says  of  eunuchs  : 

"  At  pol  eajo  amatores  nuilierum  esse  audieram  eos  maxumos, 
I5cd  nihil  potesse." —  Eunuchus,  Act  IV,  8c.  3. 

IV.  Injuries  to  the  extremities  (the  arms  and  legs)  may  be  dangerous 
to  life- — (1)  From  haemorrhage;  (2)  From  tetanus;  (3)  From  erysipelas, 
gangrene,  and  other  untoward  sequeke,  such  as  pyaemia,  and  hectic  fever, 
when  joints  or  bones  are  involved  ;  (4)  From  shock.  But  apart  from 
danger  to  life,  there  is  the  permanent  damage  which  may  accrue,  whereby 
either  the  man  or  woman's  enjoyment  of  life,  or  their  means  of  procuring 
a  livelihood,  are  destroyed  or  impaired.  Incised  or  lacerated  wounds  may 
cause  fatal  haemorrhage,  or  tetanus*  may  supervene,  or  syphilis,  struma, 
or  previous  disease  of  any  kind  may  cause  the  wound  to  ulcerate,  slough, 
or  suppurate  profusely  ;  or  erysipelas  may  set  in.  An  interesting  case  of 
this  kind  came  before  the  Justiciary  Court,  in  the  Autumn  Circuit,  at 
Glasgow,  in  the  year  1822.  A  man,  named  Pace,  gamekeeper  to  Lord 
Blautyre,  was  tried  for  the  murder  of  a  poacher,  whom  he  shot  so  severely 
in  t lie  left  arm,  that  it  was  found  necessary  to  amputate  it  above  the  elbow. 
The  man  died  of  phlegmonous  erysipelas  in  the  right  leg  ;  and  the  ques- 
tion on  the  trial  was  whether  the  erysipelas  was  brought  on  by  the  wound 
or  not.  On  this  the  medical  men  differed.  Mr.  John  Burns,  the  most 
eminent  surgeon  in  Glasgow,  gave  it  as  his  opinion,  that  the  debility  caused 
by  the  wound  brought  on  the  disease  of  which  he  died.  Dr.  John  Thomp- 
son, of  Edinburgh,  was  of  opinion  that  it  was  brought  on  long  before  he 
received  the  wound.  It  appeared  that  he  had  been  out  poaching  for  two 
nights,  and  had  slept  without  shelter;  that  he  had  then  eaten  very  little, 
and  that  he  also  had  a  foul  ulcer  in  the  leg.  It  was  therefore  argued  that 
the  antiphlogistic  treatment  he  received  in  consequence  of  the  wound  was 
the  best  thing  possible  for  the  leg.  The  jury  acquitted  the  gamekeeper. 
Nowadays  many,  perhaps  most,  surgeons  would  adopt  a  stimulant  treat- 
ment in  this  kind  of  erysipelas!  {See  Beck,  note  to  p.  643.  The  case  is 
taken  from  Dunlop.) 

*  Dunlop  states  that  a  wound  of  the  abductor  muscle  of  the  thumb  (that  muscle 
wbich  lies  in  the  palm  of  'he  hand)  more  fVcqu  Titly  brings  on  lockjaw  than  an 
injury  of  equal  extent  any  where  else. 
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Beck  also  gives  the  following  case  from  the  "  Edinburgh  Annual  Rois- 
ter," vol.  vi,  part  ii,  p.  121 :  "  J.  Denton  was  indicted  in  September,  1813, 
at  the  Old  Bailey,  for  the  murder  of  C.  Denton.  He  had  struck  her  with 
a  knife,  and  she  lived  a  month  thereafter.  The  medical  testimony  stated 
that  the  wound  had  nearly  divided  the  arteries  of  the  arm.  It  mortified, 
and  she  died  in  consequence.  He  was  coudemued,  and  executed."  Gangrene 
or  mortification  is  most  likely  to  occur  when  the  arteries  are  degenerated 
or  diseased.  (See  pp.  943  and  950.)  Wounds  at  or  near  joints,  wounds 
involving  the  periosteum  of  long  bones,  and  those  in  which  there  is  a  great 
destruction  of  skin,  and  bruising  and  laceration  of  the  soft  tissues,  are  the 
most  likely  to  be  dangerous. 

Compound  fractures  and  dislocations  are  of  course  more  dangerous  than 
simple  ones;  and  if  two  or  more  limbs  or  joints  are  involved,  the  danger 
is  proportionately  heightened.  Again,  the  nearer  the  injury  (fracture  or 
wound,  etc.)  is  to  the  trunk,  the  greater  the  danger  in  general.  (On  these 
points,  and  on  the  question  of  the  surgical  treatment  of  such  cases  see  the 
chapter  on  Malapraxis,  pp.  626,  637). 

As  regards  any  particular  method  of  treatment  in  a  given  case,  we  hold 
strongly  that  it  is  not  necessary,  in  order  to  constitute  proper  and  skilful 
treatment,  that  the  plans  adopted  should  be  fashionable.  But  it  is  right 
aud  proper  that  the  given  treatment  should  be — (1 )  Either  such  as  has 
been  generally  recognized  by  the  medical  profession  (such  as  the  use  of 
opiates  to  relieve  pain,  the  amputation  of  a  hopelessly  damaged  limb,  the 
use  of  mercury  in  syphilis,  etc.) ;  or  (2)  That  it  should  have  been  recom- 
mended by  eminent  authorities,  e.  g.,  the  use  of  chloroform  in  obstetric 
practice,  by  Sir  James  Simpson  ;  trephining  in  injuries  of  the  head  (Astley 
Cooper,  Guthrie,  Hutchinson);  or  (3)  That  it  should  in  itself  be  reason- 
able, and  founded  upon  some  well-known  or  generally  admitted  facts  or 
natural  laws;  for  instance,  Hunter's  operation  for  aneurisms;  the  ligature 
of  arteries  for  haemorrhage,  etc.,  long  before  they  became  popular,  were 
thus  reasonable ;  or  (4)  Though  the  modus  operandi  of  the  treatment  may 
not  be  susceptible  of  a  patent  or  easy  explanation,  yet  it  may  -admit  of 
numerous  proofs  of  its  efficacy,  e.  g.,  the  use  of  quinine  for  ague,  or  of  iodide 
of  potassium  for  syphilitic  fever,  would  come  under  this  category. 

The  entry  of  air  into  veins,  though  more  common  in  the  neck,  in  opera- 
tions on  that  region,  might  possibly  cause  death  in  operations  on  the  limbs. 
The  frothing  of  the  blood  thus  induced  stops  the  circulation  in  the  lungs. 
Air  is  said  in  these  cases  to  enter  with  a  hissing  noise,  and  death  happens 
almost  immediately.  Some  of  the  recorded  cases  were  probably  due  to 
syncope.  But  it  is  certain  that  animals  can  be  killed  in  this  way.  Dr. 
"Willis,  of  Barnes,  met  with  this  accident  in  introducing  a  seton  into  the 
neck.  A  small  vein  only  was  punctured,  not  the  jugulars,  which  have 
generally  been  implicated.  (On  this  subject,  see  Erichsen's  "  Principles 
and  Practice  of  Surgery,"  p.  185  ;  Holmes's  "  System  of  Surgery,"  ad  rem. ; 
and  Taylor,  loc.  cit.,  p.  641,  who  refers  to  the  following  cases  and  authori- 
ties :  "Medical  Gazette,"  vol.  xli,  p.  608;  ibid.,  vol.  xliii,  p.  1098;  ibid., 
vol.  xlv,  p.  927,  an  article  by  Mr.  Lane ;  Claude  Bernard's  "  Lecons,"  p. 
163;  Fergusson's  "Surgery,"  p.  444;  and  the  "Association  Journal," 
January  28,  1853,  p.  91.) 

Remember  that  bones  may  be  broken  by  muscular  action  only.  The 
patella  often  is  so.  We  have  now  given  you  so  many  cases  and  references 
in  the  text,  on  the  subject  of  gunshot  and  other  wounds,  that  it  will  only 
be  necessary  to  give  a  few  additional 
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Illustrative  Cases. 

Case  I. — The  Alleged  Suicide  of  the  Ex-Sultan  Abdul  Aziz. 

(This  event  happened  in  June,  1876.     See  "British  Medical  Journal"  for 
June  10  and  June  17,  1876;  and  the  daily  journals,  passim.) 

The  medical  report,  signed  by  nineteen  physcians,  states  that  they 
"  found  the  body  lying  on  a  mattress,  placed  on  the  floor.  The  body  was 
covered  with  a  new  sheet.  Having  removed  this  covering,  we  recognized 
ex-Sultan  Abdul  Aziz.  All  the  parts  of  the  body  were  cold  and  bloodless, 
pallid  and  covered  with  coagulated  blood.  There  was  no  post-mortem 
rigidity.  There  were  limpid  streaks  of  blood  upon  the  arms  and  legs.  A 
little  below  the  bend  of  the  left  arm  a  solution  of  continuity  was  found,  5 
centimetres  in  depth  (=2  inches).  The  edges  of  this  wound  were  slashed 
and  irregular  ;  the  direction  of  the  wound  was  from  above,  and  from  within 
the  veins  of  this  region  were  cut ;  the  cubital  (i.  e.,  radial)  artery,  close  to 
the  point  of  emergence,  was  open  for  three-fourths  of  its  diameter.  At  the 
bend  of  the  right  arm  we  found  a  slightly  oblique  wound,  also  slashed,  to 
the  extent  of  2  centimetres  (T\  of  an  inch),  aud  1}  centimetres  (T\  of  an 
inch)  in  depth.  On  this  side  we  found  a  lesion  only  of  the  small  veins; 
the  arteries  were  intact.  We  were  shown  a  pair  of  scissors,  10  ceu- 
ti metres  (4  inches)  in  length,  very  sharp,  and  of  which  one  of  the  blades 
had  a  small  lateral  knob  near  the  extremity.  The  scissors  were  stained 
with  blood;  and  we  were  told  that  it  was  with  the  aid  of  this  instrument 
that  the  ex-Sultan  had  inflicted  upon  himself  the  wounds  above  described. 
From  what  precedes,  we  are  unanimously  of  opinion  :  (1)  That  the  death 
of  the  ex-Sultan  was  occasioned  by  haemorrhage  from  the  vessels  of  the 
bend  of  the  arms;  (2)  That  the  instrument  (the  scissors)  shown  us  might 
precisely  produce  those  wounds;  (3)  The  direction  and  the  nature  of  the 
wounds,  as  well  as  the  instrument  which  was  said  to  have  produced  them, 
caused  us  to  come  to  the  conclusion  that  the  case  is  one  of  suicide."  (Here 
follow  the  signatures.)  The  medical  press  in  England,  France,  Germany, 
and  America  regarded  this  case  with  grave  suspicions,  as  one  of  possible 
murder.  For  (1)  there  was  no  internal  post-mortem  examination  ;  (2)  The 
description  of  the  wounds,  etc.,  is  a  loose  one;  (3)  There  is  no  account  of 
the  quantity  of  blood  lost;  (4)  The  body  had  been  moved  and  undressed 
before  the  doctors  were  summoned  at  all.  Death  from  the  cause  named 
would  probably  take  some  time.  The  authors  have  known  a  lad  walk 
nearly  half  a  mile  after  similar  injuries  to  those  described  ;  (5)  No 
attempt  seems  to  have  been  made  to  stop  the  bleeding;  (6)  No  account  is 
given  of  the  state  of  the  room  ;  (7)  The  large  number  of  medical  signa- 
tures to  so  loose  a  document  was  itself  suspicious;  (8)  The  body  was  very 
hurriedly  buried  ;  (9)  There  is  nothing  in  the  direction  of  the  wounds  or  in 
their  nature  to  prove  them  suicidal.  A  suicide  would  more  likely  cut  his 
throat,  or  open  the  femoral  artery,  or  stab  himself  in  the  heart,  etc.  On 
the  other  hand,  Dr.  Dickenson  alleges:  (1)  That  the  ex-Sultan  was  in  a 
state  of  melancholia,  and  addicted  to  drink ;  and  (as  we  know)  the  affairs 
of  Turkey  were  going  badly  ;  he  had  just  been  deposed  from  the  throne, 
and  was  in  fear  of  torture,  or  a  disgraceful  death  ;  (2)  The  scissors  were 
always  carried  by  him  (for  trimming  his  beard  ?).  On  the  other  hand,  it 
is  said  by  some  that  they  were  embroidery  scissors,  lent  him  by  his  mother  ; 
(3)  There  was  blood  enough  lost  to  account  for  death  ;  (4)  He  locked  him- 
self in,  therefore  no  help  could  be  given  him. 

Reviewing  the  case,  without  any  bias  one  way  or  the  other,  we  cannot 
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but  think  the  circumstances  of  the  case  strongly  suggestive  of  assassina- 
tion, rather  than  suicide.  Both  in  Turkey  and  Russia  violent  methods  of 
getting  rid  of  unpopular  sovereigns  still  remain  in  vogue,  methods  which 
England  has  abandoned  since  the  death  of  King  Charles  I,  and  France 
since  that  of  Louis  XVI. 


Case  II. — Attempted  Murder  of  the  Duke  of  Cumberland,  and  Suicide  of 

his  Valet,  Sellis. 

(See  Beck,  p.  540,  who  refers  to  the  "Edinburgh  Annual  Register,"  vol. 
vi,  part  ii,  p.  19;  Gordon  Smith's  work,  p.  284;  Paris  "  Med.  Juris- 
prudence," vol.  iii,  p.  xxxii ;  London  "Atlas"  newspaper,  June  24, 
1832.) 

In  1813  some  excitement  was  caused  in  England  by  the  sudden  death 
of  Sellis,  a  servant  of  the  Duke  of  Cumberland,  and  the  simultaneous 
injury  received  by  his  Royal  Highness.  Sir  Everard  Home  says:  "I 
visited  the  Duke,  and  found  my  way  from  the  great  hall  to  his  apartmeut 
by  the  traces  of  blood  which  were  left  on  the  passages  and  staircase.  I 
found  him  on  the  bed,  still  bleeding,  his  shirt  deluged  with  blood,  and  the 
colored  drapery  above  the  pillows  sprinkled  with  blood  from  a  wounded 
artery,  which  put  on  an  appearance  which  cannot  be  mistaken  by  those 
who  have  seen  it.*  This  could  uot  have  happened  had  not  the  head  been 
lying  on  the  pillow  when  wounded.  The  night  riband,  which  was  wadded, 
the  cap,  scalp,  and  skull,  were  obliquely  divided,  so  that  the  pulsations  of 
the  arteries  of  the  brain  could  be  distinguished.  While  dressing  these 
wounds  a  report  came  that  Sellis  was  dead.  I  went  to  his  apartment, 
found  the  body  lying  on  its  side  on  the  bed,  without  his  coat  or  neckc'oth, 
the  throat  cut  so  effectually  that  he  could  not  have  survived  a  minute  or 
two.  The  length  and  direction  of  the  wound  was  such  as  left  no  doubt  of 
its  being  given  by  his  own  hand  ;  any  struggle  ivould  have  made  it  irregular.^ 
He  had  not  even  changed  his  position  ;  his  hands  lay  as  they  do  in  a  per- 
son who  has  fainted ;  they  had  no  marks  of  violence  upon  them  ;  his  coat 
hung  upon  a  chair,  out  of  reach  of  blood  from  the  bed  ;  the  sleeve,  from 
the  wrist  to  the  shoulder,  was  sprinkled  ivith  blood,  quite  dry,  evidently  from 
a  wounded  arteryX  and  from  such  kind  of  sprinkling  the  arm  of  the 
assassin  of  the  Duke  of  Cumberland  could  not  escape."  (Will's  "  Circum- 
stantial Evidence,"  p.  89  )  Whilst  disputing  some  of  the  grounds  on 
which  Sir  Everard  Home's  opinion  was  grounded  we  do  not  dispute  his  con- 
clusions, for  a  careful  review  of  the  whole  case  leads  to  the  same  conclu- 
sion. 


*  Muscular  movements  sometimes  cause  venous  blood  to  escape  in  jets  from  a 
\vound''d  vein. 

f  We  have  objected  to  this  dictum  of  Sir  E.  Home's  at  page  1023  Many  suici- 
dal wounds  of  the  throat  are  very  irregular,  and  some  homicidal  ones  quite  regular. 

X  Be  sure  that  the  bloodstains  by  which  vou  seek  to  identify  a  prisoner  are  at 
least  like  human  blood.  In  one  case  in  which  one  of  the  authors  was  consulted, 
the  bloodstains  on  a  man's  sleeve  were  camel's  blood,  possessing  oval  corpuscles. 
(See  chapter  on  bloodstains.)  He  wasemployed  at  Jamrarh's  Menagerie  A  camel 
bit  him,  and  he  struck  the  camel's  m<>uth  In  another  case,  a  poulterer's  wife  had 
blond-tains  from  a  common  domestic  fowl,  which  were  at  first  supposed  to  be 
human  blood. 


1038  earl  of  Essex's  case. 


Case  III. — Murder  or  Suicide  of  Arthur,  Earl  of  Essex,  in  1683. 

{See  Beck,  p.  540-2,  who  refers  to  "  The  Trial  of  L.  Braddon,"  in  Har- 
greave's  "State  Trials,"  vol.  iii,  p.  855;  Brarldon's  pamphlet,  "The 
Earl  of  Essex's  Innocence  and  Honor  vindicated,"  ibid.,  vol.  iii,  p. 
899-934;  "The  Republic  of  Letters,"  for  August,  1735;  "  Bp. 
Burnet,"  vol.  ii,  p.  212-234;  "Gordon  Smith"  (lac.  cit.,  pp.  282-3); 
Howell's  "State  Trials,"  vol.  ix,  p.  1229;  Hallam's  "  Constitutional 
History,"  etc.) 

We  quote  Beck,  with  a  few  verbal  changes. 

"  Arthur,  Earl  of  Essex,  was  committed  to  the  Tower  on  the  10th  July, 
1683,  during  the  reign  of  Charles  II,  when  James,  his  brother  (then  Duke 
of  York),  was  supposed  to  have  great  influence  in  the  government.  On 
the  13th  (the  day  of  Lord  William  Russell's  conviction  and  sentence), 
the  Earl  was  found  dead  in  his  chamber,  with  his  throat  cut.  Before  the 
coroner's  jury  saw  it  the  Earl's  body  was  taken  out  of  the  closet,  and 
stripped  of  its  clothes ;  they  were  carried  away,  and  the  closet  washed, 
and  when  one  of  the  jury  insisted  on  seeing  his  clothes,  the  coroner  was 
sent  for  into  another  room,  and  upon  his  return  told  the  jury  it  was  my  Lord's 
body,  and  not  his  clothes,  they  were  to  sit  upon  !  Two  surgeons,  Sherwood 
and  Andrews,  deposed  as  to  the  wound.  Shemvood  said,  'The  trachea  (or 
as  he  phrased  it,  the  arteria  aspera,  an  old  name  for  the  windpipe)  and 
the  gullet,  with  the  jugular  arteries  (.sic)  were  all  divided.'  Andrews: 
'That  the  throat  was  cut  from  one  jugular  to  the  other,  and  through  the 
windpipe  and  gullet  into  the  vertebrae  of  the  heck,  both  jugular  veins 
being  divided.'  The  verdict  of  the  coroner's  jury  was,  'That  with  a  razor 
the  Earl  of  Essex  gave  himself  one  mortal  wound,  cut  from  one  jugular 
to  the  other,  and  by  the  aspera  arteria  and  windpipe  (sic)  to  the  vertebres 
of  the  neck,  both  the  jugulars  being  thoroughly  divided  ;  and  of  this  he 
died.'  " 

One  Lawrence  Braddon  soon  after  formed  the  opinion  that  this  was  a 
murder,  accomplished  by  individuals  who  were  allowed  to  pass  by  the 
Earl's  keepers.  These  murderers,  he  supposed,  were  set  on  by  the  Duke 
of  York,  afterwards  James  II.  He  was  tried  for  a  misdemeanor  in 
suborning  witnesses  to  prove  this,  and  fined  £2000.  After  the  revolution, 
in  1690,  he  published  the  pamphlet  named  above.  The  closet  was,  he 
says,  about  3  feet  2  inches  wide,  and  there  was  no  blood  higher  than  the 
floor.  The  instrument  wras  a  French  razor,  4i  inches  in  its  blade;  and 
had  no  spile  or  tongue  at  the  end.  Hence  it  must  have  been  held  by  the 
blade,  and  it  would  seem  difficult  to  inflict  so  large  a  wound  with  it.  A 
surgeon  is  said  to  have  suggested  to  the  jury  that  the  notches  in  the  razor 
were  made  by  my  Lord  against  his  neck-bones  (vertebra).*  Lord  Essex 
was  right-handed,  aud  the  razor  lay  on  his  left  side.  Two  witnesses  swore 
that  the  neck  of  his  cravat  was  cut  in  three  pieces,  and  there  were  five 
cuts  on  his  right  hand.  Bishop  Burnet,  who  believed  the  case  to  be  one 
of  suicide,  affirmed  that  the  trachea  was  not  cut !  Some  physicians  and 
surgeons  affirmed  that  a  suicide  could  not  cut  so  deep  or  so  desperately  as 
to  cut  his  own  vertebrae  !  In  this  we  know  they  were  wrong,  as  numerous 
cases  besides  that  in  the  note,  prove  that  suicides  have  often  done  this. 
The  Committee  of  the  Lords,  who  took  this  evidence,  made  no  report! 

*  A  tableknife  used  by  a  suicide  who  inflicted  almost  similar  injuries  on  herself, 
was  so  notched.  She  had  cut  against  two  or  three  vertebrae.  One  of  the  authors 
attended  this  case,  and  heard  her  confess  it. 
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Hume  and  Hallam  ascribe  it  to  suicide,  the  first  because  the  Earl  was 
subject  to  fits  of  deep  melancholy,  and  accustomed  to  defend  the  lawful- 
ness of  suicide;  the  latter  because  he  will  not  think  the  king  and  his 
brother  could  be  guilty  of  a  crime  from  which  they  had  nothing  to  gain. 
Carelul  readers  of  the  above  account  will  see  several  suspicious  circum- 
stances. Chaussier  quotes  two  cases  from  Ambrose  Pare,  one  of  an  Eng- 
lishman robbed  and  wounded  with  a  dagger,  and  left  for  dead,  at  Vin- 
cennes.  He  was  found  in  his  shirt,  with  the  trachea  and  oesophagus  com- 
pletely divided.  Pare  brought  the  wounded  parts  together,  so  that  he 
was  able  to  speak  ;  he  named  his  murderers,  who  were  taken  and  executed, 
and  he  died  three  days  after.  In  the  other  case  a  maniac,  in  the  night, 
in  his  own  room,  cut  his  throat  in  the  same  way,  besides  stabbing  himself 
in  several  places.  He  was  found  thus  in  the  morning,  and  his  servant 
arrested  on  suspicion.  He  also  was  so  far  recovered  as  to  be  able  to  con- 
fess that  he  had  done  it  himself. 

In  another  case  quoted  by  Beck  (p.  543)  some  bloody  footprints,  which 
aroused  suspicion  in  a  suicidal  case,  were  proved  to  have  been  made  by  an 
aged  physician  stepping  into  the  blood  ! 

Beck,  Taylor,  Devergie,  and  Fodere  give  numerous  cases  of  cut  throats. 
We  will  quote  one  more  from  the  former. 

Case  IV. —  The  Murder  of  Jane  Norkott,  in  Hertfordshire,  from  the  Notes 
of  Sir  John  Maynard,  an  Eminent  English  Lawyer — It  is  stated  by  him 
to  have  happened  in  the  Fourth  Year  of  King  Charles  I — The  Body 
bleeds  after  Death. 

(Beck,  loc.  cit.,  p.  543,  etc. ;  Hargreave's  "  State  Trials,"  vol.  x,  Appendix 

No.  2,  p.  xxix.) 

"  Jane  Norkott  was  found  dead  in  her  bed,  her  throat  cut,  and  the  knife 
sticking  in  the  floor.  Two  females  and  a  man  slept  in  the  adjoining  room, 
and  they  deposed  that  the  night  before  she  went  to  bed  with  her  child,  her 
husband  being  absent,  and  that  no  person  after  that  came  into  the  house. 
The  coroner's  jury  gave  a  verdict  of  felo-de-se  (suicide).  But  a  suspicion 
being  excited  against  these  individuals,  the  jury  desired  that  the  body 
might  be  taken  up  ( their  verdict  not  being  yet  drawn  up  in  form"),  and 
accordingly,  thirty  days  after  her  death,  she  was  taken  up,  and  the  jury 
charged  them  with  the  murder.  They  were  tried  at  the  Hertford  Assizes, 
and  acquitted,  but  so  much  against  evidence  that  Judge  Hervey  let  fall 
his  opinion  that  it  were  better  an  appeal  were  brought  than  so  foul  a 
murder  should  escape  unpunished.  Accordingly  an  appeal  was  made  by 
the  child  against  his  father,  grandmother,  and  her  husband,  Okeman.  The 
evidence  adduced  was,  'that  she  lay  in  a  composed  manner  in  her  bed,  the 
bedclothes  not  at  all  disturbed,*  and  her  child  by  her  in  bed.  Her  throat 
was  cut  from  ear  to  ear,  and  her  neck  broken.  There  was  no  blood  in  the 
bed,  saving  a  tincture  of  blood  on  the  bolster  whereon  her  head  lay,  but 
no  substance  of  blood  at  all.  From  the  bed's  head  there  was  a  stream  of 
blood  on  the  floor,  which  ran  along  till  it  ponded  in  the  bendings.of  the 
floor.  It  was  a  very  great  quantity,  and  there  was  also  another  stream  of 
blood  at  the  bed's  foot,  which  ponded  also  on  the  floor  to.  a  very  great 
quantity,  but  no  continuance  or  communication  of  blood  of  either  of  these 
two  places  from  one  to  the  other,  neither  upon  the  bed,  so  that  she  bled  in 


*  See  a  similar  case,  related  by  Dr.  Swinhurne.  of  Albany,  U.  S.,  whore  the 
bedclothes  were  equally  smooth,  and  blood  continued  to  ooze  for  twenty-four  hours 
after  death.     Taylor  [loc   cit.),  vol.  ii,  p.  520. 


1040  WOUNDS    BLEED    AFTER    DEATH. 

two  several  places,  and  it  was  deposed  that  on  turning  up  the  mat  of  the 
bed,  there  were  clots  of  congealed  blood  in  the  straw  of  the  mat  under- 
neath. The  bloody  knife  was  found  in  the  morning,  sticking  in  the  floor, 
a  good  distance  from  the  bed  ;  but  the  point  of  the  knife,  as  it  stuck,  was 
towards  the  bed,  and  the  haft  from  the  bed.  Lastly,  there  was  the  print  of 
a  thumb  and  four  fingers  of  a  left  hand.' 

"Sir  Nicholas  Hyde,  Chief  Justice.  '  How  can  you  know  the  print  of 
a  right  hand  from  that  of  the  left  in  such  a  case?' 

"  Witness.  'My  Lord,  it  is  hard  to  describe,  but  if  it  please  the  honor- 
able judge  to  put  his  left  hand  upon  your  left  hand  you  cannot  possibly 
place  your  right  hand  in  the  same  posture,'  which  being  done,  and  appear- 
ing so,  the  defendants  had  time  to  make  their  defence,  but  gave  no  evidence 
to  any  purpose." 

The  jury  brought  in  all  guilty  except  Okeman,  and  they  were  executed, 
but  made  no  confession.  Another  remarkable  event  is  detailed  by  Sir 
John  Maynard,  who  says:  "An  ancient  and  grave  person,  being  minister 
to  the  parish  where  the  fact  teas  committed,  being  sworn  to  give  evidence, 
according  to  custom,  deposed,  that  the  body  being  taken  up  out  of  the  grave, 
thirty  days  after  the  party's  death,  and  lying  on  the  grass;  and  the  four 
defendants  being  present,  were  required  each  of  them  to  touch  the  dead 
body.  Okernan's  wife  fell  upon  her  knees,  and  prayed  God  to  show  tokens 
of  her  innocency.  The  appellant  did  touch  the  dead  body,  whereupon  the 
brow  of  the  dead,  which  before  was  of  a  livid  and  carrion  color  (in  ter- 
minis,  the  verbal  expression  of  the  witness),  began  to  have  a  dew  or  gentle 
sweat  arise  on  it,  which  increased  by  degrees  till  the  sweat  ran  down  in 
drops  on  the  face ;  the  brow  turned  to  a  lively  and  fresh  color,  and  the 
deceased  opened  one  of  her  eyes,  and  shut  it  again,  and  this  opening  of 
the  eye  was  done  three  several  times.  She  likewise  thrust  out  the  ring  or 
marriage  finger  three  times,  and  pulled  it  in  again,  and  the  finger  dropped 
blood  from  it  on  the  grass.  Sir  Nicholas  Hyde,  Chief  Justice,  seeming  to 
doubt  the  evidence,  asked  the  witness,  '  Who  saw  this  besides  you  ? '  Wit- 
ness. 'I  cannot  swear  what  others  saw;  but,  my  Lord  (said  he)  I  do  be- 
lieve the  whole  company  saw  it,  and  if  it  had  been  thought  a  doubt,  proof 
would  have  been  made  of  it,  and  many  would  have  attested  with  me.' 
Then  the  witness  remarking  some  admiration  in  the  auditors,  spake  further  : 
'  My  Lord,  I  am  a  minister  of  the  parish,  and  have  known  all  the  parties, 
but  never  had  any  occasion  of  displeasure  against  any  of  them,  nor  had 
to  do  with  them  nor  they  with  me,  but  as  I  was  minister  the  thing  was 
wonderful  to  me;  but  I  have  no  interest  in  the  matter,  but  as  I  am  called 
upon  to  testify  the  truth,  and  this  I  have  done.'  (This  witness  was  a  very 
reverend  person,  as  I  guessed,  of  about  seventy  years  of  age.  His  testi- 
mony was  delivered  gravely  and  temperately,  to  the  great  admiration  of 
the  auditory.)  Whereupon,  applying  himself  to  the  chief  justice,  he  said  : 
'  Mv  Lord,  my  brother  here  present  is  minister  of  the  next  parish  adjacent, 
and,  I  am  sure,  saw  all  done  that  I  have  affirmed.'  Therefore  that  person 
was  sworn  to  give  evidence,  and  did  depose  in  every  point  'the  sweating 
of  the  brow,  the  change  of  the  color,  thrice  opening  the  eye,  the  thrice 
motion  of  the  finger,  and  drawing  it  in  again.'  Only  the  first  witness 
added,  that  he  himself  dropped  his  fingers  in  the  blood  which  came  from 
the  dead  body,  to  examine  it,  and  he  swore  he  believed  it  was  blood." 

In  the  trial  of  Stansfielu,  for  the  murder  of  his  father  (says  Beck),  a 
similar  charge  was  brought.  It  is  stated  that  when  the  sou  was  assisting 
in  lifting  the  body  ol"  his  father  into  the  coffin  it  bled  afresh,  and  defiled 
all  his  hand.  (Hargrave,  vol.  iv,  p.  283.)  The  opposite  lawyers  assigned 
as  a  cause  of  the  bleeding  that  the  surgeon  made  an  incision  about,  the 
neck,  and  the  motion  of  the  body  in  removing  it  caused  the  fresh  lncmor- 
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rhage  from  the  neck.  The  New  England  Pilgrims  firmly  believed  in  this 
bleeding  of  dead  bodies,  as  they  did  in  witches.  (Thatcher's  "  Indian 
Biography,"  vol.  i,  p.  158.  See  Metzger,  p.  328,  and  Valentine's  "  Novelise," 
App.  3.  De  stillicidio  sanguinis  in  hominis  violenter  occisi  cadavere  con- 
spicu',  an  sit  sufficiens  prsesentis  homicidse  indicium  ?") 

(Whilst  we  may  freely  admit  that  the  movements  of  the  eye  and  finger 
were  imagined,  and  that  in  some  of  these  cases,  red  fungi,  or  water  impreg- 
nated with  iron,  may  have  been  mistaken  for  blood,  yet  the  uumber  of  such 
recorded  cases,  and  some  modern  instances,  force  us  to  conclude  that  a 
bloodstained  fluid  (probably  a  solution  of  blood  coloring)  may  flow  from 
a  dead  body  a  long  while  after  death,  or  even  after  burial.  See  note  to  p. 
958.  In  any  case  which  may  hereafter  occur  it  is  much  to  be  wished  that 
the  supposed  blood  should  be  examined  chemically,  microscopically,  and 
by  the  spectroscope. — Authors.) 


Case  V. — Rupture  of  an  Aneurism — Death  supposed  to  be  due  to 

Violence. 

(This  case  was  given  us  by  Dr.  Corfe,  from  the  records  of  the  Middlesex 

Hospital.) 

Jane  S -,  a  married   woman,  aged  twenty-eight  years,  plethoric  and 

intemperate,  was  violently  struck  by  her  husband  six  weeks  before  her 
death.  Three  weeks  after  the  blow  she  had  haemoptysis,  and  finally  died 
from  a  fatal  bleeding  in  the  street.  The  coroner's  inquest  brought  in  a 
verdict  of  manslaughter  against  the  husband.  Death  was  proved  to  have 
resulted  from  the  bursting  of  an  aneurism  of  the  aorta,  the  size  of  a  pul- 
let's egg,  in  the  descending  part  of  the  arch,  just  about  the  bifurcation  of 
the  bronchi.  It  burst  into  the  left  pleura.  The  medical  witness  deposing 
that  aneurism  was  generally  due  to  atheroma,  the  bench  stopped  the  case, 
remarking,  "  If  previous  disease  is  sworn  to  I  must  stop  the  case."  The 
man  was  therefore  acquitted.  This  law,  however,  is  inconsistent  with  re- 
peated decisions  of  our  judges.  (See  p.  946,  where  the  dictum  of  Lord 
Hale  is  quoted.) 

Case  VI. —  The  Attempted  Murders  at  Drayton — Shooting  with  Intent 

to  Murder. 

(From  the  "Oxford  Journal,"  Jan.  13,  1877.) 

"  At  the  County  Bench  on  Monday  last  Benjamin  Marshall  was  brought 
up  on  remand,  charged  with  shooting  at,  with  intent  to  murder,  James 
Beesley  and  Elizabeth  Beesley,  at  Drayton,  on  the  30th  December,  1876. 
James  Beesley  deposed  that  the  prisoner  had  been  courting  his  daughter 
Elizabeth.  She  broke  it  off  about  Christmas.  The  prisoner  made  his 
appearance  again  first  the  day  after  Christmas  day  ;  his  daughter  told 
him  she  would  have  nothing  more  to  do  with  him,  and  went  out  of  his 
way.  On  Wednesday  and  Thursday  he  called  again,  and  there  was  fur- 
ther conversation  on  the  same  subject.  On  Friday  evening  he  wanted  her 
to  have  a  drop  of  drink.  On  the  Saturday  he  shot  at  both  father  and 
daughter.  The  surgeon,  Mr.  Slade  Innes  Baker,  deposed  that  on  going 
to  the  house,  he  found  Miss  Beesley  very  faint,  sitting  on  the  sofa,  sup- 
ported by  two  women.  '  There  was  blood  on  the  outer  garment,  and  a  small 
hole  in  it,  such  as  would  be  produced  by  a  bullet  passing  through  it.  I 
found  a  corresponding  hole  in  the  inner  garment.  After  taking  off  her 
clothes  I  found  between  the  eighth  and   ninth  ribs  a  small  opening,  which 
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was  bleeding  a  little.  I  probed  the  wound,  and  found  it  passed  in  about 
one  and  a  half  inches  downwards  and  outwards.  I  could  not  detect  any 
bullet.  I  think  the  bullet  is  somewhere  in  her  body.  She  is  at  present 
making  satisfactory  progress.  The  bullet  could  not  have  come  out.  I 
afterwards  examined  Mr.  Beesley.  I  found  in  his  trowsers  on  the  right 
groin  a  mark  of  singeing,  and  a  small  hole,  such  as  would  be  made  by  a 
bullet,  and  a  mark  on  the  skin  such  as  would  be  produced  by  a  bullet 
glancing  off'  a  hard  object.  There  were  also  marks  through  the  fob,  as  of 
a  bullet  passing  through  it.  The  mark  passed  downwards  and  outwards. 
There  was  no  abrasion.  The  next  morning  when  I  saiv  him  again  there  wis 
a  considerable  bruise,  showing  the  violence  with  which  he  had  been  struck. 
There  is  no  dovbt  that  bid  for  the  watch  the  shot  woidd  have  proved  fatal,  as 
it  would  have  penetrated  the  bowels.' 

"A  gunmaker's  assistant  deposed  to  the  prisoner  trying  to  buy  a  cheap 
revolver,  but  objecting  to  pay  seventeen  shillings. 

"Mr.  Venables,  a  gunmaker  at  Oxford,  deposed  to  selling  the  prisoner 
a  revolver  for  eighteen  shillings,  and  fifty  cartridges  for  two  shillings. 

"  Mrs.  Tarry  deposed  to  seeing  the  prisoner  fire,  and  hearing  the  pistol 
fired  five  times.  She  also  saw  the  prisoner  struggle  with  Mr.  Beesley. 
Another  witness  deposed  to  hearing  five  shots.  There  was  some  reason  to 
believe  the  prisoner  to  be  insane.  On  the  next  hearing,  however,  his  con- 
duct was  rational.  Superintendent  Hedges  proved  finding  a  bullet  in  the 
piano,  one  which  had  struck  a  case  of  stuffed  birds,  and  a  bullet-mark  in 
a  glazed  advertisement  in  the  shop,  though  that  bullet  could  not  be  found. 
This,  with  the  one  in  Miss  Beesley's  body,  and  the  bullet  found  by  the 
fireplace  (probablv  the  one  which  glanced  off  Mr.  Beesley),  accounted  ior 
five  sh.)ts.  Examination  of  the  weapon  showed  that  only  five  chandlers 
had  been  loaded,  and  this  agreed  with  the  number  of  cartridges  missing 
from  the  box  which  had  held  fifty. 

"  The  prisoner  was  formally  committed  for  trial." 

In  the  Pimlico  Murder,  for  which  Frederick  Treadaway  was  condemned 
to  death,  the  prisoner  first  fired  at  John  Collins  in  the  neck,  who  died  in- 
stantly, the  bullet  penetrating  the  spine.  He  then  fired  at  Mrs.  Collins, 
the  wife,  and  the  bullet  struck  her  behind  the  ear  (it  could  not  be  found 
for  a  few  days,  but  was  afterwaids  extracted,  and  she  gave  evidence  at  the 
trial,  less  than  two  months  after).  Failing  to  kill  her,  he  struggled  with 
her,  and  beat  her  head  on  the  ground.  In  this  case  the  gunsmith  deposed 
to  making  special  cartridges  for  the  revolver  which  a  pawnbroker  sold  the 
prisoner.  The  ball  produced  was  the  same  size  as  those  in  the  cartridges 
given  to  the  prisoner.  For  the  defence  it  was  alleged  that  the  prisoner's 
grandmother  was  paralyzed,  and  quite  childish  several  years  before  she 
died.  One  of  her  daughters  died  iu  Hanwell  Asylum.  Another  relation 
Avas  confined  in  an  asylum,  and  he  twice  attempted  suicide.  Another  sister 
of  the  grandmother  was  also  quite  imbecile.  Several  other  members  of 
the  family  had  died  in  lunatic  asylums,  and  one  of  them  fell  into  the  fire 
in  an  epileptic  fit.  The  prisoner  himself  hail  a  kind  of  epileptic  fit  during 
the  trial.  His  father  said  that  once  before  he  had  had  something  like  a 
fit.*  ("Lloyd's  News,"  Feb.  11,  1877  ;  and  "Daily  Telegraph,"  Feb.  7 
and  8,  1877.") 

*  After  the  trial  lie  had  other  tits  of  undoubted  epileptic  character,  and  the  sen- 
tence of  death  was  not  executed. 
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Case  VII. — Death  from  a   Telegraph   Wire. 

"In  March,  1876,  Dr.  Hardwicke  opened  an  inquest  at  the  Coroner's 
Court,  Islington,  on  the  death  of  William  Stevens,  aged  thirty-nine,  who 
was  mortally  wounded  during  the  severe  gale  of  Sunday  last  (March  5th). 
It  appeared  that  the  deceased  was  driving  an  empty  omnihus  to  change  the 
horses.  He  was  noticed  to  be  sitting  on  the  box  with  his  head  hanging 
down.  One  of  the  witnesses  climbed  the  box,  and  found  him  dead,  with 
his  throat  cut  from  ear  to  ear !  A  policeman  proved  to  finding  the  broken 
telegraph  wire,  which  had  caught  deceased  by  the  neck.  Dr.  Sansom 
found  the  head  nearly  severed  from  the  body,  only  attached  by  the  spine. 
All  the  arteries  and  veins  were  exposed.  The  cut  was  above  the  throat, 
and  so  exposed  the  tongue.  Death  must  have  been  almost  instantaneous. 
There  was  a  large  pool  of  blood.  Other  witnesses  deposed  to  the  breaking 
of  the  wire;  and  one  said  that  a  gentleman  had  tied  it  round  some  rail- 
ings in  hope  of  preventing  the  accident.  But  the  contrary  seemed  to  be 
the  effect.  Snow  was  falling  at  the  time."  ("  Daily  Telegraph,"  March 
14,  1876.) 


Case  VIII. — Fatal  Explosion  of  Gunpowder  at  Hounslow.     Death  from 

Fire. 

("  Daily  Telegraph,"  Nov.  4,  1874,  and  following  days.) 

"  Yesterday  afternoon  a  shocking  accident  happened  at  Messrs.  Curtis 
and  Harvey's  Gunpowder  Mills,  near  Hounslow,  by  which  four  men  were 
killed,  and  a  man  and  a  boy  injured.  Amongst  the  numerous  buildings 
is  a  brick  and  slated  structure,  called  '  the  mixing  house,'  where  the 
ingredients  of  the  powder — charcoal,  saltpetre,  and  brimstone — are  sepa- 
rately brought  to  be  mixed.  For  that  purpose  they  are  emptied  from 
small  bags  into  a  cylindrical  machine,  or  barrel,  called  'the  monk,'  and 
then  stirred  until  they  are  thoroughly  amalgamated.  The  next  process  is 
taking  the  compound  from  the  mixer,  and  placing  it  in  bags,  for  the  pur- 
pose of  its  being  conveyed  into  the  incorporating  mill.  It  was  in  doing 
this  the  men  lost  their  lives.  The  law  only  allows  twelve  charges,  of  fifty 
pounds  each,  to  be  mixed  at  one  time  in  the  building  ;  yesterday,  as  the 
men  were  engaged  in  removing  the  mixture  from  the  monk  to  a  cart  out- 
side, and  when  eight  charges  remained  in  the  house,  by  some  means,  at 
present  unknown,  one  of  them  caught  fire,  and  the  rest  being  ignited,  a 
terrific  conflagration  ensued,  from  the  effects  of  which  and  the  dense  and 
deadly  fumes  there  was  no  escape.  There  xvas  no  explosion,  but  a  gradual 
burning  of  the  mixture,  accompanied  by  clouds  of  suffocating  smoke,  and 
myriads  of  sparks.  Four  of  the  poor  fellows  were  suffocated  and  literally 
roasted  before  their  bodies  could  be  extricated.  The  building  was 
thoroughly  lined  with  wood,  in  order  that  no  igniting  substance  should  get 
precipitated  on  to  the  floor.  The  charcoal  had  been  made  six  weeks.  The 
machinery  was  copper.  The  place  was  swept  two  or  three  dozen  times 
a  day.  The  men  wear  leather  aprous,  and  sewn  shoes,  made  of  leather, 
and  pegged.  These  shoes  are  only  worn  in  the  work.  The  platform  out- 
side is  kept  matted.  The  fire  took  half  an  hour,  at  least,  to  extinguish. 
A  large  portion  of  the  saltpetre  and  brimstone  did  not  explode,  and  was 
swept  into  the  water.  This  was  the  more  singular,  as  the  floor  was  so 
thoroughly  charred.  No  light  was  thrown  on  the  cause  of  the  accident 
by  the  inquest  held  on  the  bodies.  All  the  inmates  of  the  building  died, 
so  that  no  one  could  give  evidence  of  what  took  place  there." 
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"A  fatal  explosion  of  a  substance  called  mataziette  (far  more  dangerous 
than  dynamite,  lithofracteur,  or  tonite,  but  like  these  made  from  nitro- 
glycerin) took  place  lately  at  Fort  Lormont,  near  Portarlier,  France.  It 
is  said  to  be  manufactured  in  Switzerland.  Its  explosive  energy  is  four 
or  five  times,  at  least,  that  of  gunpowder.  It  exploded  with  such  force  as 
to  destroy  the  fort  almost  entirely,  and  to  throw  down  the  barrack  walls 
upon  the  Portarlier  Railway,  which  it  blocked  up." 

Case  IX. — Homicidal   Wound  of  the   Throat — The  Internal  Jugular  Vein 
cut  obliquely — Ligature  of  the  Vein — Recovery  of  the  Patient. 

(Case  reported  by  Mr.  John  Woodman,  in  the  "British  Medical  Journal," 

October  18,  1873.) 

"On  August  14,  1873,  between  five  and  six  p.m.,  Mr.  Woodman  was 
hurriedly  called  to  see  the  matron  of  the  Exeter  City  Workhouse,  aged 
about  thirty.  One  of  the  inmates,  Thomas  Suelgrove,  was  caught  in  the 
act  of  nearly  killing  her.  She  was  seated  in  a  chair,  her  clothes  saturated 
with  blood,  her  head  supported,  and  pressure  being  made  over  ihe  wounds 
with  an  apron.  The  haemorrhage  had  temporarily  ceased.  Mr.  Woods- 
man had  her  taken  upstairs,  and  found  six  wounds  on  the  neck,  three 
slight  cuts  on  the  face,  and  three  cuts  on  the  fingers  of  the  right  hand, 
caused  in  the  struggle.  All  these  wounds  were  such  as  would  be  inflicted 
by  a  razor,  the  instrument  said  to  have  been  used.  Of  the  wounds  in  the 
neck,  two  were  slight,  three  severe,  but  not  dangerous,  whilst  the  principal 
one  was  situated  two  and  a  half  inches  below  the  left  ear,  and  extended 
three  inches  across  the  throat  to  the  corner  of  the  hyoid  bone.  Whilst 
sutures  were  being  put  to  the  other  wounds,  an  alarming  gush  of  venous 
blood  came  from  the  larger  wound,  which  Mr.  Woodman  controlled  by 
his  fingers.  He  felt  sure  the  internal  jugular  vein  was  wounded,  but  in 
the  meantime,  whilst  waiting  for  assistance,  examined  the  wound,  and 
found  that  the  external  jugular  vein,  auricularis  magnus  nerve,  and 
sterno-mastoid  muscle,  were  completely  divided,  and  the  anterior  spinal 
muscles  exposed.  On  the  arrival  of  Mr.  Roper,  Mr.  Woodman  removed 
his  finger,  and  so  great  was  the  haemorrhage  that  it  was  extremely  difficult 
to  find  the  exact  source.  It  was  at  last  discovered  to  be  a  slit,  about  half 
an  inch  long,  in  the  direction  of  the  course  of  the  vein,  and  at  a  right 
angle  to  the  external  wotmd.  The  descendens  noui  nerve  was  moved  out  of 
the  way,  and  the  lips  of  the  wound  in  the  vessel  being  held  by  torsion 
forceps,  Mr.  Woodman  and  Mr.  Roper  succeeded  in  tying  the  vessel, 
simultaneously,  above  and  below  the  wouud.  The  haemorrhage  was  thus 
stayed.  There  was  a  little  surgical  fever  on  the  fourth  day,  which  soon 
subsided.  On  the  fourteenth  day  a  ligature  round  a  small  artery  came 
away,  and  on  the  nineteenth  and  twenty -seventh  days  the  lower  and  upper 
ligatures  on  the  internal  jugular  vein  came  away.  On  the  forty-third 
day  the  wounds  were  all  healed  ;  and  her  recovery  soon  afterwards  became 
so  perfect,  that  she  suffered  scarce  any  inconvenience,  except  the  look  of 
the  scar.  It  is  singular,  that,  although  very  faint,  the  patient  never  quite 
lost  consciousness.  The  operation  of  ligaturing  the  internal  jugular  vein 
is  comparatively  a  rare  one.  Mr.  Bryant,  of  Guy's,  and  Mr.  Cooper,  of 
the  London  Hospital,  have,  however,  published  cases,  and  there  may  be  a 
few  more  on  record.  The  direction  of  the  wound  in  the  vein  is  of  interest, 
as  showing  that  the  razor  must  have  been  turned  in  the  wound.  She  owed 
her  life  first  to  the  pressure  made  by  those  who  first  ran  to  her  assistance, 
and  next  to  the  skill  of  her  medical  attendants." 
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Cases  X  and  XI. — Murders  traced  by  means  of  Hats  worn  by  Victim  and 

Prisoner  respectively. 

(For  the  first  case,  see  Dr.  Taylor,  vol.  ii,  p.  513  ;  for  the  second  "The 
Modern  Newgate  Calendar,"  pp.  201-220,  and  the  English  news- 
papers for  July,  1864.) 

In  Regina  v.  Watson  and  Wife  (Notts  Lent  Assizes,  1867),  the  prisoners 
were  charged  with  the  murder  of  a  man  named  Raynor.  He  was  seen 
going  to  their  house,  and  about  two  hours  afterwards  his  dead  body  was 
found  lying  across  a  line  of  railway  below  it.  Tweuty  minutes  before,  a 
person  passed  the  spot,  and  the  body  was  not  then  there.  The  medical 
evidence  showed  that  death  resulted  from  manual  strangulation.  There 
were  marks  of  bruises  about  the  head.  The  face  was  smeared  with  blood, 
and  blood  had  escaped  from  the  nose,  but  there  was  no  incised  wound  and 
no  injury  to  any  large  bloodvessel.  No  hat  could  be  found.  There  were 
marks  of  dragging  between  the  cottage  and  the  railway,  and  at  one  part, 
in  the  soft  clay,  the  impressions  corresponded  to  the  boots  worn  by  the 
male  prisoner.  There  were  marks  of  blood  on  the  top  bar  of  the  gate. 
On  searching  the  house,  an  iron  rake  ivas  found  concealed  on  a  shelf.  This 
was  given  to  Dr.  Taylor  for  examination.  A  cindery  substance,  looking 
as  if  it  had  undergone  fusion,  adhered  to  one  end  of  it.  On  heating  a  por- 
tion, the  smell  of  burnt  shellac  was  emitted.  By  acting  on  it  with  alcohol, 
a  resinous  solution,  like  that  of  shellac,  was  obtained  ;  and  on  microscopic 
examination  of  some  fibre-looking  things  separated  from  the  alcoholic 
solution,  they  turned  out  to  be  the  hairs  of  some  animal  of  the  rodent 
tribe.  There  were  also  flakes  of  resin.  (Dr.  Taylor  figures  the  hair,  Fig. 
107  of  his  book.)  On  burning  a  similar  sort  of  hat,  the  cindery  ash  gave 
similar  results.  And  it  appeared  that  these  hats  were  made  of  felt  from 
rabbit's  and  hare's  fur,  combined  with  shellac.  The  male  prisoner  said  he 
had  used  the  rake  to  clear  out  a  cesspool  the  day  before  the  murder.  The 
theory  of  the  prosecution  was  that  the  prisoner  having  murdered  the  man, 
hoped  that  a  train,  then  due,  would  have  gone  over  him.  But  the,  train 
was  late,  so  that  the  porter  found  the  body  before  its  arrival.  The  hat 
was  probably  left  behind  in  the  cottage.  There  can  be  little  doubt  the 
prisoners  burnt  it  to  try  and  conceal  their  crime.  They  could  give  no 
satisfactory  account  of  the  rake  or  of  the  hat  of  the  deceased,  nor  did 
it  appear  that  shellac  and  rabbit's  fur  were  used  for  any  lawful  pur- 
pose by  them.  Dr.  Taylor  remarks  that  it  might  have  been  more 
satisfactory  had  the  prisoners  been  interrogated,  as  allowed  by  the  Scotch 
(and,  we  might  add,  the  French)  law.  (For  an  account  of  the  structure 
of  various  furs  and  hairs,  see  pp.  497-501.  Chinchilla  fur,  one  of  the 
rodents,  is  figured.  Rabbit's  hairs,  being  so  common  and  easily  procured, 
are  omitted.) 

In  the  case  of  Midler,  who  was  executed  for  the  murder  of  Mr.  Briggs, 
on  the  North  London  Railway,  suspicion  was  first  excited  by  the  prisoner 
having  left  his  own  hat  in  the  railway  carriage  and  taken  that  of  the  murdered 
man.  The  murder  occurred  on  the  night  of  Saturday,  the  9th  of  July, 
1864,  between  Fenchurch  Street  and  Hackney.  Mr.  Briggs  was  a  bank- 
er's clerk ;  and  two  gentlemen  entering  a  carriage  at  Hackney  Station, 
found  the  cushion  smeared  with  moist  blood.  Mr.  Briggs  was  soon  found 
on  the  line,  insensible,  and  he  died  soon  after.  His  skull  was  extremely 
fractured  ;  the  cartilage  of  the  left  ear  was  severed  ;  about  an  inch  in 
front  of  this  was  a  deep  wound,  extending  to  the  bone ;  over  the  temple,  a 
contused   wound,  superficial  and    grazed.      There  were    several    incised 
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wounds  on  the  scalp.  "  I  think  as  many  as  four,"  said  Mr.  Toulmin,  the 
surgeon.  On  the  crown  of  the  head  an  incised  wound  three  inches  long. 
There  was  effusion  of  blood  between  the  scalp  and  the  skull.  This  witness 
and  Mr.  Breartou,  the  other  surgeon,  both  attributed  the  wouuds  to  a 
blunt  instrument.  The  stick  carried  by  deceased  was  a  stout  one,  heavy 
at  one  end,  and  was  a  formidable  weapon.  The  prisoner  sold  the  chaiu  of 
the  deceased,  and  it  would  appear  that  he  either  altered  the  hat  himself, 
or  had  it  done.  Mr.  Digauce,  the  hatter,  identified  the  hat  as  like  the 
one  sold  to  Mr.  Briggs,  and  made  by  him,  except  for  the  alteration.  An 
attempt  was  made  to  prove  an  alibi,  which  was  unsuccessful.  Muller, 
when  executed,  said,  "  Ja,  ich  habe  es  gethan"  (Yes,  I  did  it.)  It  has 
been  suggested  that  trephining  might  have  restored  consciousness  to  Mr. 
Briggs,  but  this  was  an  ex  post  facto  idea,  and  must,  therefore,  be  received 
rather  as  a  hint  for  the  future  than  a  subject  of  regret  or  censure  for  the 
past. 

Case  XII. — Identity  established  by  a  Finger  bitten  off  in  the  Struggle 
between  a  Surgeon  and  Two  Robbers. 

(Dr.  Taylor,  loe,  cit,  p.  525,  vol.  ii.) 

"  Mr.  Smith,  a  gentleman  who  formerly  attended  my  lectures,  commu- 
nicated to  me  a  singular  case  in  which  identity  was  established  by  the 
production  in  evidence  of  a  portion,  of  a  finger  belonging  to  the  assailant. 
In  1834,  two  men  were  charged  with  having  assaulted  the  prosecutor,  a 
surgeon,  with  attempt  to  rob  him.  The  prosecutor,  whilst  walking  late 
at  night  along  a  lonely  road  in  the  country,  overtook  three  men  who  were 
strangers  to  him.  One  knocked  him  down  by  a  severe  blow  on  the  face, 
and  held  him,  while  another  put  his  hand  upon  his  mouth  to  prevent  him 
giving  alarm.  The  prisoner  contrived  to  get  his  finger  into  the  prosecu- 
tor's mouth,  and,  during  the  struggle,  the  latter  bit  off  the  end  completely 
between  the  nail  and  the  first  joint.  The  men  then  ran  away.  The  piece 
of  finger  was  given  to  a  constable,  and  in  the  course  of  about  eight  hours 
he  found  one  of  the  prisoners  with  his  hand  bandaged.  On  examining 
the  hand,  the  tip  of  one  finger  was  missing.  The  prisoner  accounted  for 
this  by  saying  that  he  had  accidentally  cut  it  off.  This  statement  was 
found  to  be  false,  and  he  made  several  other  inconsistent  statements.  On 
comparing  the  piece  of  finger  with  the  injured  finger  of  the  prisoner's 
hand,  they  were  found  to  correspond  closely.  The  portion  of  finger  was 
preserved  in  alcohol  for  the  trial,  and  upou  this  clear  proof  of  identity  he 
and  his  companions  were  convicted.  (Other  cases  of  the  kind  are  on 
record.  Beck  gives  one  or  two.  And  in  a  recent  police  court  case  the 
assailant  was  identified  by  the  loss  of  the  tip  of  her  nose,  which  her  victim 
had  bitten  off  and  preserved.)  Dr.  Taylor  gives  another  case  in  which  a 
wound  of  the  knee,  produced  by  the  recoil  of  the  breech  of  a  gun,  was  the 
means  of  identifying  an  assailant  {loc.  cit.,  p.  525). 


Case  XIII. —  The   Bremerhaven  Explosion — An  Infernal  Machine  regu- 
lated by  Clockwork  explodes  before  its  Time. 

("  Dover  Standard,"  Dec.  25,  1875  ;  "The  Watchmaker,"  for  Jan. 

1876,  etc.) 

A  man,  called  Thomas,  whose  nationality  was  disputed,  conceived  the 
horrible  idea  of  blowing  up  a  large  steamer  of  the  value  of  several  hun- 
drea  thousand  dollars,  and  a  great  number  of  passengers,  in  order  to  gain 
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a  few  thousand  thalers  by  the  insurance!  He  made  his  preparations  for 
many  weeks.  At  about  eleven  a.m.  on  the  11th  of  December,  1875,  the 
Mosel,  a  large  transatlantic  steamer,  was  lying  in  the  outer  harbor  of 
Bremerhaven,  on  the  point  of  sailing  for  New  York.  Her  passengers 
were  partly  on  board,  and  partly  on  shore,  where  a  number  of  people  had 
collected  to  witness  the  departure  of  the  vessel.  The  signal  for  weighing 
anchor  had  already  been  given,  when  a  train  laden  with  goods  approached. 
The  packages  were  quickly  brought  on  board.  When  by  means  of  the 
crane  two  cases  and  a  somewhat  pointed  barrel  were  being  wound  on  the 
ship,  a  terrible  detonation,  and  an  immediately  following  explosion,  oc- 
curred. At  first  it  was  supposed  the  ship's  boilers  had  burst.  When  the 
smoke  had  cleared,  these  were  found  all  right.  The  crowd  seemed  to  be 
blown  all  away.  The  side  of  the  Mosel,  entirely  shattered  and  pierced 
with  deep  holes,  was  covered  with  blood  and  human  limbs!  Pieces  of 
human  bodies  had  been  hurled  to  a  considerable  height  in  the  air,  and 
cast  to  some  distance.  Within  a  circle  of  about  thirty  or  forty  feet  the 
landing-place  was  like  a  battlefield.  There  was  a  hole  some  six  or  seven 
feet  deep  in  the  side  of  the  quay.  The  explosion  was  proved  to  be  from 
dynamite.  (See  p.  894.)  It  took  fire  in  some  way,  and  the  result  was 
more  than  sixty  killed  and  over  seventy  wounded,  more  or  less  danger- 
ously ;  the  side  of  the  Mosel  bored  through  ;  and  the  deck  of  the  Sampson, 
a  towboat,  destroyed.  People  were  blown  forty  to  fifty  feet  up  into  the 
air.  All  the  windows  were  shattered  on  the  quay,  and  even  in  the  village 
of  Geestemunde,  some  distance  off,  the  shock  was  felt.  At  first  Thomas 
appeared  much  shocked,  and  went  about  making  inquiries.  But  in  the 
evening  groans  were  heard  to  issue  from  one  of  the  cabins.  When  the 
door  was  broken  open,  Thomas  was  found  in  his  shirt  sleeves,  perfectly 
unconscious,  and  his  face  smeared  with  blood.  He  was  found  to  be  wounded 
in  the  head,  and  a  six-barrelled  revolver,  from  which  two  shots  had  been 
fired,  was  afterwards  found  under  the  sofa.  After  he  recovered  conscious- 
ness, he  confessed  the  crime.  It  appeared  from  papers  found  on  him,  etc., 
that  he  had  lived  three  weeks  in  Bremen,  and  hired  a  shed  in  the  busiest 
part  of  the  town,  to  prepare  the  explosive  material.  He  ordered  from  a 
cooper  a  strong  barrel  of  fourteen  cubic  feet,  which  he,  by  means  of  wood, 
divided  into  two  parts.  In  the  upper  compartment  he  laid  the  dynamite, 
with  several  pieces  of  iron.  In  the  lower  and  smaller  compartment,  he 
attached  a  kind  of  clockwork,  which  would,  on  being  wound  up,  after  a 
certain  time  (ten  days*),  set  fire  to  a  match,  and  cause  the  explosion.  He 
had  insured  a  number  of  packages  and  hampers.  These  cases  were  to  be 
taken  on  board  at  Southampton,  at  which  port  Thomas  intended  quitting 
the  vessel.  There  he  also  contemplated  winding  up  the  clockwork,  so  that 
after  a  few  days'  journey,  when  the  steamer  was  on  the  ocean,  every  soul 
should  perish.  It  is  not  yet  known  how  the  explosion  occurred  earlier 
than  was  calculated.  After  about  twenty-four  hours  Thomas  made  afresh 
attempt  to  commit  suicide,  by  tearing  away  the  bandages  from  his  head. 
He  was  trephined,  but  died  a  few  days  after.  The  clockwork  was  made 
by  a  watchmaker  named  Fuchs.  Thomas  ordered  a  machine  to  go  ten 
days,  without  ticking,  and  also  that  the  elevation,  or  hammer,  which  should 
strike  the  hour  when  the  clock  had  run  down,  should  possess  a  coucussive 
power  of  thirty  pounds !  Fuchs  executed  the  order,  and  Thomas  told  him 
to  make  twenty  more!  He  called  the  explosive  material  "polishing  pow- 
der." He  had  wound  up  the  clock  on  the  day  of  the  explosion,  reckoning 
that  he  should  have  time  to  get  away  at  Southampton.     His  wife  appeared 

*  "  The  Watchmaker  and  Jeweller  "  says,  twenty-four  days. 
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to  be  quite  ignorant  of  his  plans,  and  always  thought  him  a  good-hearted, 
kind,  and  pious  man.  It  is  said  that  the  explosion  was  heard  at  Oldesloe, 
in  Holstein,  more  than  a  hundred  miles  away. 

Cases  XIV  and  XV. —  The  Murder  of  Harriet  Lane,  known  as  the  Wain- 
wright  Case,  or  Whitechapel  Tragedy — The  Identity  of  a  Dismembered 
Body — Evidence  from  the  Hair  and  Teeth — The  Uterus  doubtfully 
Muciparous — The  "  Thames  Mystery"  unsolved. 

In  November,  1875,  Henry  Wainwright  was  tried  for  the  murder  of  Har- 
riet Lane,  a  woman  with  whom  he  cohabited.  His  brother  was  tried  as 
an  accessory,  and  a  danseuse  of  their  acquaintance  was  arrested  on  suspi- 
cion, but  discharged  without  any  imputation  of  guilt.  Henry  was  after- 
wards executed.  He  was  a  brushmaker,  of  good  education,  and  had  led 
a  moral  and  useful  life  for  many  years,  until  a  few  months  before  the  crime 
for  which  he  suffered.  He  murdered  his  victim  by  shooting  her,  for  two 
bullets  were  found  in  her  brain,  and  a  third  amongst  her  hair,  flattened 
out  against  the  skull ;  and  he  also  cut  her  throat,  through  one  carotid 
artery  down  to  the  cervical  vertebrae.  The  crime  was  discovered  by  one 
of  his  workmen,  who  noticed  a  mutilated  hand  protruding  from  a  badly 
smelling  bundle  wrapped  in  American  cloth.  The  prisoner  was  removing 
this  and  another  bundle  in  a  cab,  and  he  was  smoking  to  hide  the  odor. 
The  danseuse  referred  to  was  in  the  cab  with  him.  When  a  policeman 
could  be  found  to  stop  the  cab,  it  was  discovered  that  one  parcel  contained 
the  decomposed  trunk  of  an  adult  female  body.  One  side  of  the  parcel 
disclosed  the  hand  mentioned.  The  contents  of  the  second  bundle  dis- 
closed the  head  of  a  female,  so  covered -with  lime  (and  chlorinated  lime) 
that  it  was  difficult  to  guess  her  age.  The  arms  and  legs  were  also  in  the 
parcel.  In  the  Whitechapel  premises  a  new  spade,  soiled  with  lime,  etc., 
and  a  grave  under  the  floor,  with  disinfectants,  were  discovered.  The 
poor  woman  had  disappeared  nearly  twelve  months  before  (September, 
1874).  She  had  had  two  children.  The  body  had  been  cut  into  ten 
different  parts.  It  was  identified  partly  by  some  jewelry  found  on  the 
premises.  The  body  was  partly  mummified,  partly  converted  into  adipo- 
cere.  The  ten  parts  were,  head  and  neck  and  two  hands,  two  arms,  one 
trunk,  two  thighs,  two  legs  and  feet  connected.  It  was  very  roughly  dis- 
membered, so  that  there  were  parts  of  the  pelvis  with  the  thighs.  The 
medical  witnesses  supposed  her  about  twenty-five  years  of  age  (from  the 
wisdom  teeth),  and  five  feet  high.  There  were  two  distinct  fractures  of 
the  skull,  due  to  the  two  bullets.  Mr.  Larkin,  the  medical  witness,  first 
called,  said  very  properly,*  "One  of  the  bullets  had  certainly  entered 
during  life,  the  one  behind  the  ear."  Question.  "  What  led  you  to  that 
conclusion?"  Ansiver.  "The  extravasation  of  blood  underneath  the  scalp 
for  a  considerable  distance  around  the  wound,  having  a  diameter  of  about 
two  inches,  and  also  slightly  within  the  skull,  following  the  direction  in 
which  the  bullet  had  gone."  The  Attorney- General.  "  Would  either  of 
those  shots  produce  death  ?"  Ansiver.  "  Yes,  not  necessarily  instantane- 
ously." He  also  deposed-,  that  owing  to  the  extravasation  of  blood  in  and 
about  the  parts,  the  throat  must  have  been  cut  either  just  before  or  imme- 
diately after  death.  Evidence  was  given  as  to  her  teeth,  and  also  as  to  a 
scar  on  the  right  leg,  by  which  her  parents  recognized  her.  "  It  was  an 
elongated  scar  as  big  as  a  shilling,  but  the  puckering  or  drawn  skin  was 

*  The  whole  of  Mr.  Larkin's  evidence  was  good,  and  was  mostly  supported  by 
that  of  Dr.  Bond.     There  was  no  rebutting  medical  evidence  of  any  value. 
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much  bigger.  It  was  such  a  scar  as  a  burn,  say  from  a  red-hot  poker, 
would  produce."  The  bullets  were  flattened,  but  had  beeu  conical.  One 
weighed  66  grains,  one  78,  the  third  72  grains.  The  hairs  on  the  shovel 
were  proved  by  Dr.  Bond  to  correspond  with  those  of  the  head.  "  The  throat 
wounds  appeared  to  be  homicidal,  as  it  must  otherwise  have  been  done  by 
a  left-handed  person."  The  gunsmith  deposed  that  the  bullets  were  either 
No.  320  central  fire,  or  No.  297  rim  fire.  This  witness  produced  some  re- 
volvers which  were  suited  to  the  bullets.  Mr.  Larkiu  gave  it  as  his  opinion 
that  the  deceased  had  had  children,  partly  from  the  linece  albicantes,  partly 
from  the  appearance  of  the  uterus  {see  p.  602,  and  the  "British  Medical 
Journal,"  for  December  11,  1875,  No.  780.) 

In  the  so-called  "  Thames  Mystery"  {see  the  "  Daily  Telegraph,"  and 
other  newspapers  of  September  5  to  20  inclusive),  fragments  of  a  womau's 
body  were  discovered  in  various  parts  of  the  Thames,  from  Wandsworth 
to  Woolwich.  The  legs  had  been  divided  into  three  parts  each — thigh, 
leg,  and  foot;  the" two  feet,  each  9|  inches  long,  perfectly  corresponded,  as 
did  the  other  parts.  The  shoulders  had  been  cut  by  sawing  through  the 
clavicle  and  scapula,  and  were  taken  by  the  police  for  thighs.  The  arms 
had  been  divided  into  three.  The  scalp,  face,  etc,  were  skinned  ;  the  right 
and  left  breasts,  the  left  half  of  the  pelvis,  the  lungs,  etc.,  were  all  dis- 
covered separately.  The  mutilation  was  done  unskilfully  ;  whilst  some 
joints  were  clearly  cut  through,  other  parts  were  sawn  with  a  fine  saw ; 
there  were  smears  of  tar  on  some  parts  of  the  body.  Enough  was  found 
to  make  it  probable  that  the  woman's  age  was  about  forty.  There  was  a 
scar  on  the  left  breast,  3  inches  by  2,  a  light-brown  mole  on  the  inner 
side  of  the  right  nipple,  a  small  mole  on  the  right  side  of  the  neck,  and 
a  large  wound  on  the  right  temple  caused  by  a  blunt  instrument.  There 
was  rather  short  black  hair  on  the  head  (8  or  9  inches  long),  and  a  thin 
dark  mustache.  There  was  a  large  bruise  on  the  front  of  the  right  thigh  ; 
there  were  blisters  probably  from  heat  and  decomposition.  Qn  the  front 
and  inner  surface  of  the  right  arm,  near  the  elbow,  there  was  a  small  scar, 
but  near  the  right  knee  a  large  white  scar,  two  inches  in  diameter.  The 
surgeon  who  examined  these  remains  came  to  the  conclusion  that  the  body 
had  been  cut  up  whilst  still  warm,  and  that  the  bruises  were  inflicted 
during  life.     The  height  was  about  5  feet  3  inches. 

It  might  have  been  thought  that  these  scars  and  moles  were  ample 
means  of  identification.  However,  the  mystery  was  never  solved,  and  an 
open  verdict  of  "  wilful  murder  against  some  person  or  persons  unknown  " 
was  returned.  The  tar  made  some  think  a  bargeman  had  done  the  deed ; 
whilst  others  thought  the  fine  saw  pointed  to  a  cabinetmaker  or  carpenter. 
It  could  not  be  attributed  with  show  of  probability  to  a  medical  student, 
as  it  was  in  the  recess ;  and  again,  the  mutilation  was  far  too  clumsy  for 
any  one  possessing  the  least  knowledge  of  anatomy. 

{See  Dr.  Taylor's  book,  vol.  i,  p.  131,  etc.,  for  a  description  and  drawings 
of  the  several  parts  of  Dr.  Parkman's  body.) 

Case  XVI. — The  Murder  of  Mr.  Weare,  by  Thurtell,  Hunt,  and  Probert. 

(Hertford  Assizes,  December,  1823.     See  the  "Modern  Newgate 
Calendar,"  p.  318,  etc.) 

In  this  case  a  gambler  was  killed  by  his  associates  ;  Thurtell,  the  actual 
murderer,  being  assisted  by  Hunt  and  Probert,  and  the  murder  was  de- 
liberately planned.  The  murderers  were  arrested  first  on  mere  suspicion, 
but  Probert  turned  King's  evidence,  whilst  Hunt  confessed  the  murder 
and  disclosed  the  body.     The  body  was  found  in  a  pool,  quite  naked,  the 

67 
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head  and  body  in  a  sack,  with  flints  under  each  armpit,  and  a  handker- 
chief full  of  stones  tied  to  the  cord  that  fastened  the  sack.  The  jaws  and 
the  left  temple  were  driven  in,  as  if  with  a  pistol  muzzle.  There  was  a 
shot  wound  in  the  right  cheek-bone,  two  deep  cuts  half  through  the  jugular 
vein  on  the  left  side  of  the  neck,  behind  the  ear,  and  another  wound  on 
the  right  side.  A  red  handkerchief  was  tied  round  the  neck  of  the  corpse, 
as  if  to  stanch  the  blood.  Probert  was  afterwards  hanged  for  horse- 
stealing. We  notice  this  case,  because  we  have  here  an  example  of  those 
compound  injuries  which  sometimes  puzzle  medical  witnesses  when  asked 
which  wound  was  inflicted  first.  For  here  there  was — (1)  A  gunshot 
wound  ;  (2)  A  severe  contused  and  lacerated  (battered)  wound  on  the 
jaws  and  temple;  and  (3)  Two  or  three  wounds  on  the  neck,  of  which 
those  on  the  left  side  were  enough  to  cause  death.  So  that  there  were 
three  injuries,  any  one  of  which  might  have  been  fatal,  and  the  latter,  in 
the  absence  of  skilled  assistance,  must  necessarily  have  been  almost  in- 
stantly so.  The  amount  of  blood  lost  might  have  aided  us  in  coming  to 
a  conclusion.  It  is,  of  course,  most  probable,  in  cases  like  this  and  that 
of  Harriet  Lane,  killed  by  Wainwright,  that  the  shots  were  fired  first,  and 
the  throat  cut  after.  The  battering  in  of  the  temple,  etc.,  was  probably 
intermediate.  In  reality,  when  any  one  of  two  or  three  or  more  injuries 
would  cause  death,  it  is  of  little  moment  which  was  inflicted  first.  Yet, 
whether  important  or  not,  circumstantial  evidence,  and  the  amount  of 
blood  lost,  with  the  appearances  of  the  wounds,  etc.,  will  often  enable  us 
to  decide  this  point. 


Mutilation  or  Maiming  ;  of  the  Crime  known  as  "  Mayhem  "  in 
English  Law  ;  and  of  Self-inflicted  Injuries. 

The  ancient  Jewish  law  of  equitable  punishment :  "  And  if  any  mis- 
chief follow,  then  thou  shalt  give  life  for  life,  eye  for  eye,  tooth  for  tooth, 
hand  for  hand,  foot  for  loot,  burning  for  burning,  wound  for  wound, 
stripe  for  stripe"  (Exodus  21  :  23-26),  was  doubtless  intended  to  put  a 
check  to  the  unmeasured,  savage,  and  in  fact  brutal  retaliation  for  injuries 
which  prevailed  amongst  the  heathen  nations  surrounding  the  Jews,  aud 
of  which  professedly  Christian  nations  still  furnish  examples,  as,  for  in- 
stance, shelling  or  bombarding  a  whole  town  or  island  for  the  murder  of 
one  or  two  white  men  !  The  French  Code  of  1791,  and  the  Code  Napoleon, 
even  as  modified  in  1824,  established  a  scale  of  punishments  for  such  in- 
juries "as  although  not  mortal  are  still  incurable,  and  either  leave  per- 
manent deformity,  or  weaken  or  destroy  one  or  more  of  the  functions  of 
the  body."  "Whenever  any  one  was  so  hurt  as  to  be  unable  to  do  manual 
labor  for  the  space  of  forty  days,  the  criminal  was  directed  to  suffer  two 
years'  imprisonment.  If  arm,  leg,  or  thigh  was  broken,  three  years  were 
appointed,  and  four  years  for  absolute  loss  of  sight  in  one  eye,  a  complete 
loss  of  a  member,  or  a  mutilation  of  some  part  of  the  head  or  body.  It 
was  extended  to  six  years,  provided  there  was  absolute  blindness,  or  a 
total  iuability  to  use  either  both  arms,  or  both  legs."  (Beck,  p.  648  ;  from 
Fodere,  vol.  iii,  p.  427.)  The  present  code  (art.  309,  see  Fodere,  p.  428) 
does  not  contain  these  distinctions,  but  leaves  a  discretionary  power  to  the 
judges  to  vary  the  terms  of  imprisonment.  But  it  is  perhaps  more  severe, 
since  it  prescribes  imprisonment  generally  against  whoever  shall,  either 
by  wounds  or  blows,  injure  a  person  so  that  he  is  ill,  or  unable  to  labor, 
for  the  space  of  twenty  days  thereafter.  And  this  imprisonment  was  for 
terms  of  five  to  ten  years.  By  the  act  of  1824,  the  court  may  reduce 
this  punishment.     Huard,  Orfila,  and  others  justly  urge  that  this  period 
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of  twenty  days  is  too  short  and  too  arbitrary.  (Orfila,  Lecons,  ii,  422  ; 
Beck,  loc.  tit.,  p.  649.)  One  mutilation,  viz.,  Castration  (see  p.  597),  sub- 
jects the  criminal  to  hard  labor  for  life,  and  if  the  castrate  die  within 
forty  days  the  castrator  is  to  surfer  death.  (Art.  316.)  Some  exceptions 
are  made. 

The  term  mayhem  is  applied  to  this  class  of  cases  in  English  law.  Our 
word  maim  is  clearly  derived  from  this  (from  mehaigner,  old  French  me, 
like  mal,  badly,  and  kaigner,  as  if  hainer,  for  hair,  to  hate  or  be  inimical 
to.*)  Blackstone  ("Commentaries,"  iv,  pp.  205-207)  defines  it  as  "the 
violently  depriving  another  of  the  use  of  such  of  his  members  as  may 
render  him  the  less  able,  in  fighting,  either  to  defend  himself  or  annoy  his 
adversary.  And  therefore  the  cutting  off,  or  disabling,  or  weakening  a 
man's  hand  or  finger,  or  striking  out  his  eye,  or  foretooth,  or  depriving 
him  of  those  parts,  the  loss  of  which  in  animals  abates  their  courage,  are 
held  to  be  mayhems.  But  the  cutting  off  his  ear,  or  nose,  or  the  like,  are 
not  held  to  be  mayhems  at  common  law,  because  they  do  not  weaken,  but 
only  disfigure  him."  By  the  common  law  also  mayhem  has  for  a  long 
time  been  only  punishable  with  fine  and  imprisonment,  unless,  perhaps, 
the  offence  of  mayhem  by  castration,  which  all  our  old  writers  held  to  be 
felony  ;  and  this,  although  the  mayhem  was  committed  upon  the  highest 
provocation.f  After  sundry  changes  in  our  English  laws  came  the 
"Coventry"  act,  in  the  reign  of  Charles  II,  so  called  from  its  being 
occasioned  by  an  assault  on  Sir  John  Coventry  in  the  street,  and  slitting 
his  nose,  in  revenge,  as  was  supposed,  for  some  obnoxious  words  spoken  by 
him  in  the  House  of  Commons.  This  ordains  that  if  any  one  "of  malice 
aforethought,  and  by  lying  in  wait,  unlawfully  cut  out  or  disable  the 
tongue,  put  out  an  eye,  slit  the  nose,  cut  off  a  nose  or  lip,  or  cut  off  or  dis- 
able any  limb  or  member  of  any  other  person,  with  an  intent  to  maim  or 
disfigure  him,  he  shall  be  deemed  a  felon  without  benefit  of  clergy."^  By 
a  law  passed  in  the  43  George  III  (Lord  Ellenborough's  Act  (f)  )  all 
wilful  and  malicious  maiming,  stabbing,  or  cutting,  with  intent  to  murder,, 
rob,  maim,  disfigure,  or  disable,  or  to  do  some  "  grievous  bodily  harm,"  is 
declared  felony.  By  a  law  passed  in  the  9  George  IV,  chap,  xxxi,  it  is 
enacted  "  that  if  any  person  shall  maliciously  shoot  at  another,  or  cut,  stab,, 
or  wound,  with  intent  to  maim,  disfigure,  or  disable,  or  to  do  some  other 
'  grievous  bodily  harm,'  it  shall  be  deemed  felony  in  all  cases  where,,  if 
death  had  ensued,  it  would  have  amounted  to  murder."  (Lord  Lans- 
downe's  Act.)  This  act  is  said  to  have  originated  in  an  attempt  of  one- 
Howard  to  murder  with  a  blunt  weapon  ! 

In  1721  Mr.  Coke,  a  barrister,  and  Mr.  Woodburne,  were  convicted  and 
hanged,  the  one  for  hiring  and  abetting,  the  other  for  actually  slitting  the  nose 
of  Mr.  Crispe,  Coke's  brother-in-law.  Coke,  with  great  effrontery,  said 
that  his  aim  was  to  murder,  and  when  found  guilty,  asked  if  the  nose 

*  Blount  ("Glossographia  ")  derives  it  from  the  Latin  mancus. 

f  Beck  gives  the  following  curious  tariff  from  the  old  Anglo-Saxon  laws  ("  Edin- 
burgh Kncyclop.,"  vol.  ii,  p.  94,  American  edition  ;  Beck,  loc.  cit.,p.  649,  note) : 
"  C.  V.  equals  current  value  in  coin  of  present  day.  Loss  of  leg  or  eye,  50  shil- 
lings, C.  V.,  £250;  a  wound,  causing  lameness,  30  shillings,  C.  V.,  £i50;  ditto, 
deafness,  25  shillings,  C.  V.,  £125  ;  nose  piercing,  9  shillings,  C.  V.,  £45  ;  a  front 
tooth,  6  shillings,  C.  V.,  £30;  an  eye  tooth,  4  shillings,  C.  V.,  £20."  (Money 
was  in  those  days  one  hundred  times  as  valuable  as  now,  at  least.) 

X  A  privilege  of  clergymen,  exempting  them  from  the  jurisdiction  of  lay  tribu- 
nals. As  all  who  could  read  were  called  clerks,  many  laymen  benefited  by  this  ; 
but  as  a  layman  was  not  allowed  to  receive  this  benefit  twice,  he  was  on  claiming 
it  branded  with  a  hot  iron  on  the  left  thumb.  In  England  this  only  applied  to- 
felony.     Benefit  of  clergy  was  abolished  by  7  &  8  George  IV,  c.  xxviii,  s.  6, 


1052  ON    SELF-INFLICTED    INJURIES. 

could  be  said  to  be  slit,  within  the  meaning  of  the  act,  when  the  edge  of 
it  was  not  cut  through  ?  To  this  the  Lord  Chief  Justice,  Sir  Peter  King, 
replied  :  "  It  is  true,  the  edge  of  the  nose  was  not  slit,  but  the  cut  was 
athwart  the  nose,  which  cut  separated  the  flesh  of  the  nose,  and  cut  it 
quite  through  the  nostril.  This  I  take  (he  added)  to  be  a  slitting  of  the 
nose,  and  the  surgeon  swore  the  nose  was  slit."  (Hargrave,  vol.  v,  p.  211.) 
Beck  gives  numerous  decisions  on  technical  points  connected  with  these 
acts.  {See  he.  cit.,  p.  651.)  One  William  Lee  was  tried  at  the  Old  Bailey, 
in  1763,  for  attempting  to  cut  his  wife's  throat  with  a  razor  while  asleep. 
The  wound  was  three  inches  long,  but  did  not  prove  mortal,  lihis  was 
decided  not  to  be  an  offence  within  the  Coventry  Act!  It  would  now,  of 
course,  be  held  to  be  "grievous  bodily  harm.''  (George  III,  43,  or  IV,  9.) 

Dr.  Taylor  states  that  the  late  Chief  Baron  Pollock  stated  on  one  occa- 
sion that  "  'grievous  bodily  harm'  would  reasonably  apply  to  such  an  injury 
as  would  render  medical  treatment  necessary."  Again,  in  Reg  v.  Haynes, 
Central  Criminal  Court,  Sept.  1847,  the  judge  held  that  "  the  intent  of 
the  prisoner  was  to  be  considered  by  the  jury.  It  was  not  because  serious 
injury  was  the  result  of  a  prisoner's  act  that  they  were  therefore  to  infer 
his  intention  was  to  do  that  injury."  The  prisoner  had  kicked  a  girl  in 
the  lower  part  of  the  abdomen.  The  surgeon  described  the  injury  as  most 
serious  ;  at  one  time  he  considered  the  life  of  the' prosecutrix  was  in  danger, 
and  she  would  suffer  from  it  all  her  life  in  all  probability.  Yet,  in  conse- 
quence of  the  judge's  ruling,  the  prisoner  was  only  found  guilty  of  a 
common  assault!  On  the  other  hand,  iu  Reg.  v.  Davis  (Chelmsford 
Autumn  Assizes,  1871),  a  half  drunken  prisoner  in  a  quarrel  had  suddenly 
stabbed  the  prosecutor,  whose  life  was  in  danger  for  a  fortnight,  and  he 
was  laid  up  for  a  month.  Baron  Bramwell,  in  commenting  on  the  defence, 
that  prisoner  had  no  intent  to  produce  grievous  bodily  harm,  said,  "The 
jury  might  satisfy  themselves  on  that  point,  by  looking  to  the  circumstances 
of  the  case.  Could  a  man  inflict  such  a  wound  as  this  without  having  an 
intention  to  inflict  grievous  bodily  injury  ?  The  prisoner  was  not  so  drunk 
but  that  he  knew  what  he  was  doing,  and  all  the  circumstances  showed 
premeditation  and  intention,  the  nature  of  the  wound,  the  weapon  used,  and 
the  part  of  the  body  struck,  where  an  injury  was  so  likely  to  be  dangerous." 
The  prisoner  was  found  guilty  of  the  intent.  (See  also  Reg.  v.  Maslin, 
Devizes  Summer  Assizes,  1838.)  Dr.  Taylor  justly  remarks  that  the  intent 
is  usually  proved  by  non-medical  evidence.  But  there  may  be  dying 
declarations.  (See  before.)  (Taylor,  p.  456.)  Beck  adds  to  his  chapter 
on  this  subject  of  maiming  a  resume  of  the  laws  of  most  of  the  United 
•States.  By  the  statutes  of  Delaware,  North  Carolina,  Connecticut,  Penn- 
sylvania, Tennessee,  and  Vermont,  castration,  or  cutting  off  all  or  any  of 
the  genitals,  is  felony,  and  in  the  two  first-named  States  punished  with 
death. 

We  must  remember  that  many  minor  injuries  are  self-inflicted.  In  coun- 
tries where  conscription  is  enforced,  it  is  customary  for  young  men  to  mu- 
tilate their  fiugers  and  thumbs.*     Even  severe  injuries  are  sometimes  pur- 

*  Poltroon  is  said  to  be  derived  thus:  From  polle.v,  a  thumb,  and  truncare,  to 
cutoff,  because  the  cowards  of  ancient  days  used  thus  to  disable  themselves.  M. 
Pomian  has  given  us  the  following:  "A  Russian  conscript  was  charged  with 
boring  the  drum  of  his  ear  (membrana  tympani),  to  escape  military  service.  The 
accusation  was  supported  by  medical  evidence.  It  was  referred  to  a  commission, 
including  M.  Pomian,  who  found,  on  careful  examination,  that  the  aperture, 
besides  resembling  those  made  by  disease,  was  in  the  lower  part  of  the  membrane. 
Now  as  the  meatus  auditorius  externus  has  a  backward  and  upward  direction,  an 
artificial  opening  would  most  probably  have  been  in  the  middle  or  upper  part  of 
the  membrane;  it  was,  however,  at  the  bottom  of  it.  On  these  grounds,  the  man 
was  acquitted." 
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posely  inflicted  on  themselves  by  criminals  who  either  wish  to  extort  money 
or  to  disarm  and  divert  suspicion. 

The  case  of  Maurice  Roux,  who  charged  his  master,  Mans.  Armand,  with 
intent  to  murder  him  (see  p.  849),  is  an  example  of  the  former.  Those 
who  cut  the  throats  of  others  will  often  just  scratch  their  own  throat  with 
a  knife,  to  make  it  appear  that  they  have  been  attacked.  Sometimes  they 
overdo  their  part.  Numerous  illustrations  of  self-inflicted  wounds  will  be 
found  in  Casper,  Fodere,  Beck  (p.  31,  etc.),  Taylor  (pp.  552-556),  Paris, 
and  others.  One  such  case  is  given  by  Dr.  Marc  (in  the  "  Annales  d'Hy- 
giene,"  vol.  i,  p.  257.  These  "Annales"  contain  many  other  cases  of  a 
similar  kind  in  the  different  volumes).  A  civilian,  with  an  idea,  as  it 
would  seem,  of  rendering  himself  so  important  to  a  relative  as  to  secure 
his  gratitude,  pretended  to  have  had  a  murderous  conflict  with  some  assas- 
sins, although  no  dead  bodies  could  be  found.  His  head  was  wounded 
longitudinally  to  the  extent  of  about  one  inch,  and  in  direction  from  left  to 
right.  Only  the  integuments  were  divided.  His  hat  of  soft  felt  was  cut 
for  nearly  three  inches,  and  in  a  direction  from  right  to  left.  A  cotton  bon- 
net and  a  silk  handkerchief,  which  he  wore  under  his  hat,  were  also 
divided.  So  powerful  a  blow  as  todivide  all  these,  says  Dr.  Marc,  should 
have  inflicted  a  less  superficial  lesion  on  the  head.  The  knife  used  by  him 
"in  killing  the  assassin"  had  a  thick  covering  of  blood,  as  if  daubed  on. 
Had  he  really  used  it  to  stab,  the  clothes  and  flesh  too  would  have  rubbed 
off  some  of  the  blood  in  withdrawing  it,  and  what  remained  would  be  in 
longitudinal  stria?.  Dr.  Marc  deemed  the  whole  case  pretended,  the  effect 
not  corresponding  with  the  force  of  the  ascribed  cause. 

As  Napoleon  was  one  evening  in  the  Park  of  St.  Cloud,  a  young  man 
rushed  towards  him  with  the  cry  of  "  Assassins  !  Save  the  First  Consul!" 
He  fell  near  the  group  which  surrounded  Bonaparte,  and  on  examina- 
tion, he  was  found  to  have  two  wounds,  from  which  blood  flowed.  He 
ascribed  these  to  conspirators,  but  none  could  be  found,  though  the  gates 
were  closed  almost  instantly.  Fifteen  years  afterwards,  he  confessed  that 
the  wounds  were  self-inflicted.  (Beck,  p.  33  ;  "  Ann.  d'Hygiene,"  vol.  xi, 
p.  188.)* 

It  is  not  only  possible,  but  probable,  that  in  many  cases  of  maiming, 
deformity,  etc.,  produced  by  accident,  your  opinion  may  be  sought  as  to 
the  amount  of  compensation  to  be  awarded  for  such  injuries.  Railway 
companies  often  request  medical  men  to  fix  the  compensation  in  cases  not 
going  to  trial ;  and  employers  of  labor,  and  others,  often  beg  the  friendly 
aid  of  the  surgeon  to  say  what  sum  of  money  should  be  given  to  workmen 
or  others  who  have  been  accidentally  injured  in  their  employ,  or  by  their 
means,  or  by  their  servants. f  Although  the  School  Board  of  London 
lately  gave  £200  in  trust,  absolutely,  for  the  benefit  of  a  child  whose  eye 
had  been  accidentally  put  out  by  a  pen  in  the  hand  of  a  pupil  teacher,  we 
do  not  think  that  there  are  materials  for  a  tariff  of  such  compensations 
which  would  meet  with  general  approval.  Each  case  must  be  studied  on 
its  own  merits,  and  compensation  given  accordingly.  In  estimating  dam- 
ages of  this  kind,  you  must  regard  and  allow  for 

1.  Necessary  expenses  and  loss  of  time  whilst  the  wound  or  injury  is 
healing.  Medical  or  surgical  care  ought,  of  course,  to  be  paid  for  in  this 
way,  and  all  reasonable  items  for  apparatus  for  crippled  limbs,  etc. 

*  Castration  is  frequently  a  self-inflicted  mutilation.  Generally  the  penis  is 
amputated  simultaneously  with  the  testicles. 

f  The  driver  of  a  cab  or  carriage  is  the  servant  of  the  owner.  The  latter  is 
responsible  for  his  servant's  carelessness. 
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2.  The  station  in  life,  mental  characteristics,  general  intelligence  and 
acquirements,  and  the  occupation  (if  any)  of  the  injured  person,  must 
all  be  carefully  considered.  In  the  case  of  a  child,  the  rank  or  station 
must  be  fixed  by  that  of  the  parents  and  guardians.  To  an  artist  or 
first-class  mechanic,  a  slight  damage  to  one  eye  or  a  finger  may  be  of  far 
more  consequence  than  the  loss  of  a  whole  left  limb  might  be  to  a  laboring 
man. 

3.  The  previous  "earnings,"  or,  at  all  events,  previous  condition  of  the 
injured  person  must  be  taken  into  account  along  with  the  matters  men- 
tioned under  No.  2.  A  prima  donna,  a  first-class  actor,  a  fashionable 
physician,  or  a  successful  author  may  be  earning  their  £10,000  a  year 
before  the  accident.  Therefore,  do  not  look  only  to  the  name  of  the  pro- 
fession or  trade. 

4.  In  the  case  of  females  of  almost  all  ages  and  ranks,  and  in  many 
men,  we  must  not  forget  that  deformity  is  a  serious  detriment  to  success  in 
life.  It  may,  in  the  former  case,  either  prevent  marriage  or  cause  this  to 
be  less  fortunate;  and  it  may,  in  both  sexes,  be  a  bar  to  employment  or 
to  success  in  business.  Even  such  a  skin  disease  as  eczema  has  been 
known  to  make  people  commit  suicide  from  the  difficulty  of  getting  em- 
ployment. A  noseless  person,  unless  fitted  with  an  artificial  substitute, 
could  scarcely  hope  to  get  any  but  the  most  menial  employment.  In  the 
case  of  the  eye,  do  not  forget  that  injury  to  one  eye  is  apt  to  cause  damage 
to  the  other  (it  is  said  by  sympathy) ;  in  any  case,  the  fact  has  been  too 
often  noticed  to  be  denied.  Unless  the  useless  eye  be  entirely  removed, 
and  sometimes  even  then,  the  healthy  and  unhurt  eye  will  often  begin  to 
ache,  and  fail,  and  show  other  signs  of  suffering. 
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Dark  and  devious  as  are  the  ways  of  crime  and  criminals,  stealthy  and 
secret  as  are  the  steps  of  the  poisoner  and  assassin,  yet  there  are  few  cases 
of  crime  on  which  the  science  of  Forensic  Medicine  cannot  throw  a  flood 
of  light.  Although  some  of  the  subtler  alkaloids  and  rarer  poisons  present 
difficulties  in  their  detection  which  severely  tax  the  highest  energies  of  the 
toxicologist — whilst  questions  of  personal  identity,  or  the  origin  of  certain 
appearances  in  the  dead  body,  may  prove  no  less  puzzling  to  the  skilled 
medico-legist — yet  no  medical  man,  engaged  in-  actual  practice,  can  be  cer- 
tain that  he  may  not  be  called  upon,  ere  the  day  is  out,  to  decide  some  one 
of  the  questions  we  have  discussed.  To  attain  special  eminence  in  this 
department,  requires  special  study,  but  every  medical  practitioner  ought 
to  know  the  general  principles  of  forensic  medicine.  And  other  things 
being  equal,  he  will  be  the  best  medico-legist  who  brings  to  his  work  a  thor- 
ough practical  acquaintance  with  his  art,  a  keen  eye  to  observe,  an  im- 
partial mind  to  reflect  and  to  decide  upon  the  facts  of  each  case;  and  whose 
first  aim  is  not  to  distinguish  himself  in  the  witness-box,  or  in  the  columns 
of  the  daily  press,  but  to  discover  and  confirm  truth.  It  is  truth  in  facts, 
and  truth  in  words,  which  will  on  the  one  hand  lead  to  the  conviction  of 
the  guilty,  and  on  the  other,  which  is  surely  no  less  important,  to  the 
acquittal  of  the  innocent. 
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ADDENDA. 

Edmonds  v.  The  Prudential  Assurance  Company. — Mr.  Edmonds  bas  kindly  in- 
formed us  that  on  the  16th  May  last  (1876)  the  Supreme  Court  of  Appeal,  consisting 
of  the  Rt.  Hon.  the  Master  of  the  Rolls,  the  Rt.  Hon.  Lord  Coleridge,  Chief  Jus- 
tice of  the  Common  Pleas  Division,  and  the  Hon.  Mr.  Baron  Pollock,  set  aside 
the  verdict  of  the  jury  at  Croydon,  on  the  ground  of  the  misdirection  of  the  Lord 
Chief  Baron  ;  thus  establishing  Mr.  Edmonds's  case,  and  confirming  the  statement 
made  in  the  note  to  page  534. 

Mr.  Haynes  Walton,  writing  to  the  Times,  under  date  January  3,  1877,  says, 
that  although  color-blindness  is  generally  congenital,  it  may  be  acquired.  One  rail- 
way accident  was  due  to  the  engine-driver  having  been  thus  affected.  His  sight 
had  been  tested  some  years  before. — See  Remarks  on  Color- Blindness  or  Daltonism, 
pages  760,  812. 
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Abdomen,  how  to  open,  33 
Abdominal  symptoms  of  pregnancy,  607 
Abdul  Aziz,  death  of,  1036 
Abortion,  criminal,  662 

causes  of,  660 

iron  as  a  means  of  producing,  182,  665 
Abortifacients,  664 
Absinthe,  268 
Absolute  alcohol,  434 
Absorption  of  fluids,  918 

poisons,  66 
Access,  proofs  of,  729 
Accidents  leave  marks,  581 
Acetic  acid,  424 

analysis  in  cases  of  poisoning   by, 

424 
cases  of  poisoning  by,  425 
experiments  on  animals  with,  424 
tests  for,  424 
Acid,  acetic,  424 

aconitic,  349 

aloetic,  295 

arsenic,  157 

arsenious,  137 

azotic  (see  nitric  acid),  243 

carbolic,  449 

carbonic.  478 

chlorhydric  (see  hydrochloric  acid),  252 

citric,  425 

civadic,  322 

coniic,  3S7 

crotonic,  277 

cyanic,  418 

gambogic,  287 

gelseminic,  298 

hydrochloric,  252 

hydrocyanic,  398 

hydrofluoric.  261 

hydrosulphuric,  491 

hypochlorous,  98 

jalapic,  273 

lobelic,  297 

marine  (see  hydrochloric  acid),  252 

meconic,  338 

mineral,  227 

muriatic,   252 

nitric,  243 

nitro-hydrochloric,  262 

nitro-sulphuric,  261 

of  sugar  (see  oxalic  acid),  425 

osruic,  215 

oxalic,  425 

phenic  (see  carbolic  acid),  449 

prussic  (see  hydrocyanic  acid),  398 

pyrogallic,  433 

solution,  action  on  copper  vessels,  176 


Acid,  sulphocyanic,  417 

sulphindigotic,  263 

sulphuric,  227 

sulphurous.  228,  495 

tartaric,  433 

cases  of  poisoning  by,  433 

valeric,  439 
Acids,  vegetable,  424 
Aconella,  350 
Aconite  (see  aconitin),  349 

characters  of  plant,  349 

distinctions  between  root  of  horseradish 
and  the  root  of,  350 

non-poisonous  varieties  of,  350 
Aconitia  (see  aconitin),  350 
Aconitic  acid,  350 
Aconitina  (see  aconitin),  350 
Aconitin,  350 

analysis  in  cases  of  poisoning  by,  353 

cases  of  poisoning  by.  354 

causes  of  death  by,  352 

experiments  on  animals  with,  352 

fatal  doses,  352 

post-mortem  appearances,  353 

properties  of,  351 

solubility  of,  350 

state  of  pupils  in  poisoning  by,  334 

symptoms   produced    by    various    doses, 
351 

tests  for,  353 

treatment  in  poisoning  by,  353 
Aconitum,  cammarum,  350 

casiostotnum,  350 

ferox,  350 

lycoctonum,  350 

napellus  (see  aconite),  349- 

neomontanum,  350 

nitidum.  350 

ochroleucum,  350 

paniculatum,  391 

pyrenaicum,  350 

variegatum,  350 

vulparia,  350 
Additional  premiums,  how  to  calculate,  553 
Adipocere,  48 
iEthusa  cynapium.  385 

cases  of  poisoning  by,  386 
^Ethusin,  386 
Affiliation  cases,  725 
Age,  effects  of  old,  on  vision,  559 

legal  relations  of,  568 

signs  of  advanced,  564 
Agraphia.  585 

Aim,  difficulties  at  long  ranges,  988 
Air-balls,  arsenic  in,  156 
Air,  effects  of  impure,  856 
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Albumen,  action  of  hydrochloric  acid  on,  256 

action  of  sulphuric  acid  on,  235 

action  of  nitric  acid  on,  247,  252 
Alcohol,  434 

absolute,  434 

(amylic),  439 

analysis  in  cases  of  poisoning  by,  437 

cases  of  poisoning  by,  438 

chronic  poisoning  by,  436 

diagnosis  of  poisoning  by,  436 

ethylic  (see  alcohol),  434 

fatal  doses,  436 

how  far  opium  may  be  administered  in 
cases  of  poisoning  by,  336 

methylic  (sen  methylio  alcohol),  439 

mistaken  for  efif  ets  of  opium,  335 

post-mortem  appearances,  436 

properties  of,  434 

quantity  present  in  wines  and  beer,  434, 
912 

state  of  pupils  in  poisoning  by,  435 

symptoms  of  poisoning  by,  435 

tests  for.  437 

treatment  of  poisoning  by,  436 
Alcoholism,  chronic,  436 
Alcoholic  mania,  751 
Aldehyd,  435,  437 

Alkali  woiks,  nuisances  arising  from,  253 
Alkalies,  action  of,  ln5 

general  tests  for  the,  106 
Alkaline  earths,  m-tals  of,  120 

tests  for  salts  of  the,  123 

metals,    104 
Alkaloids,   action  of  cold   and  hot  sulphuric 
acid  on  certain,  320 

systematic  analysis  for,  81 

action  of  nitric  acid  on  vegetable,  247 
Alkanet,  spectrum  of,  519 
Almond  (bitter),  413 

(sweet),  413 

flavor  (see.  oil  of  bitter  almonds),  413 
Aloes,  295 

case  of  poisoning  by,  296 
Aloetic  acid,  296 

powder.  295  I 

Aloe  vulgaris,  295 
Aloin.  296 
Alum,  110 

cases  of  poisoning  by,  112 
Alummia,  presence  in  nitric  acid,  244 
Amanitin,  284 
Amaryllidaceoe,  N.  0  ,  265 
Ambidextrous  people,  976 
American  ash,   I  08 

hellebore,  326 
Ammonia,  sesquicarbonate  of,  117 

solution  of.   1 15 

analysis  after  poisoning  by,  117 

cases  of  poisoning  by,  118 

fatal  doses,   1  16 

fatal  quantities,  1 16 

gas,  symptoms  produced  by,  116 

post-mortem  appearances  after  poisoning 
by,  116 

solution  of,    percentage   of  ammonia   in 
solution  of  different  gravities,  115 

symptoms  of  poisoning  by,  116 

tests  for  free  and  combined,  116 

treatment  after  poisoning  by,  116 

use  in  poisoning  by  prussic  acid,  406 
Ammoniated   mercury   (see   mercury,    amino- 

nious  chloride  of),  208 
Ammonium,  115 


Ammonium,  cases  of  poisoning  by,  120 

chloride  of,  118 

sulphide  of,  tests  for,  494 

tetra  methyl  of,  1 16 
Amnion,  the,  657 
Amygdala  amara,  413 
Amygdalin,  413 
Amygdalus  persica,  415 
Amyl,  acetate  of  oxide  of,  439 

nitrate  of,  440 
Amylene.  440 
Amylic  alcohol,  439 

physiological  action  of,  439 

tests  for,  439 
Anncardiacese,  N.  O.,  265 
Analogies  of  sexual  organs,  589 
Analysis,  conclusions  to  be  drawn  from,  67 

evidence  arising  from,  65 

evidence  arising  from  negative  results  of, 
68 

evidence  arising  from  positive  results  of, 
65 

in   cases  of  poisoning  by  the  vegetable 
poisons,  264 

systematic  chemical  analysis  in  poisoning 
cases,  76 
Annrairta  cocculus  (see  cocculus  indicus),  327 
Anastlutics,  death  from,  855 
Anatomy  act,  the,  854 
Anatto,  stnins  of,  509 
Androgyne,  592 
Androgyni,  592 
Aneurism,  death  from,   1041 
Anemone,  curonaria,  357 

hepatica,   357 

hortensis,  357 

nemerosa,  357 

Pulsatilla,  357 

puteus,  357 
Angle,  the  facial,  784 
Angustura  bark  (true  and  false),  299 
Anilin,  441,  447 

action  of  vapor  on  work  people,  448 

cases  of  poisoning  by.  449 

cases  of  poisoning  by  the  hydrochlorate 
of,   449 

dyes,  poisonous  action  of,  448 

experiments  on  animals  with,  448 

medicinal  properties  of,  447 

oxidation  of,  in  the  body,  into  mauve  and 
magenta,  445 

post-mortem  appearances.  443,  448 

preparation  of,  447 

properties,  447 

relationship  between  nitrobenzol  poison- 
ing and  poisoning  by,  445 

symptoms,  448 

tests  for,  449 

treatment  of  poisoning  by,  449 
Animal  bodies,  action  of  nitro-sulphuric  acid 
on,  262 

charcoal,   use  of,   in  cases  of  poisoning, 
64 

poisons,  465 
Animnls,  value  to  be  attached  to  experiments 

on,  69 
Antiarin,  266 
Antiaris  toxicaria,  266 
Antidotes,  chemical.  64 

definition  and  varieties,  64 

mechanical,  64 

physiological,  64 
Antimony,  properties  of  metallic,  125 
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Antimony,  adulteration  with  arsenic,  152 
analysis  after  poisoning  by,  132 
butter  of  (see  antimony,  chloride  of),  133 
chloride  of,  133 

cases  of  poisoning  by,  135 
compounds  of.  126 
experiments  on  animals  with,  128 
post-mortem  appearances  after  poi- 
soning by,   133 
treatment  after  poisoning  by.  133 
tests  for,  133 
potassio  tartrate  of,  126 

cases  of  poisoning  by,  134-136 
chronic  poisoning  by,  128 
dose  necessary  to  destroy  life,  127 
Marsh's  test  for,  131,  149 
post-mortem  appearances  after  poi- 
soning by,  128 
properties  of,  126 
quantitative  estimation  of,  132 
Reinsch's  test  for,  130 
symptoms  of  poisoning  by,  127,  133 
tests  for,  129 
time  of  death    after   poisoning  by, 

127 
treatment  in  poisoning  by,  127 
A?ison's  (Lord)  expedition,  914 
Anus,  trumpet  or  funnel-shaped,  602 
Aphasia,  585 

Apnosi,  death  by,  555,  815 
Apocynacese,  N.  0.,  265 
Apomorphia,  332 

Apoplexy,  distinctions  between  symptoms  of 
poisoning  and,  174,  1018,   1019 
in  infant,  707 
state  of  pupils  in,  335 
Aqua  ammonia    (see  ammonia,    solution   of), 

115 
Aqua  fortis  (s«  nitric  acid),  243 
Aqua  regia,  262 
Aquifoliiiceas,  N.  0..  265 
Arachis  hypogae;i  290 
Archil  stain,  508 
Arcus  senilis,  563 
Areolae  in  pregnancy,  606,  620 
Argol,  109 

Arm,  measurements  of  the,  576 
Army,  dietary  of,  91 1 
Aroideae,  N.  0.,  266 
Arsenates,  action  of  alkaline,  157 

cases  of  poisoning  by  alkaline,  165 
Arsenic  acid,  157 

quantitative  estimation  of,  158 
(srp  arsenious  acid),  137 
tests  for,  157 
yellow  (see  arsenic,  sulphide  of),  158 
Arsenic-eaters.  140 
Arsenical  candles,  137 
green  papers,   156 
sheep  wa.<h,  137 
wheat,  137 
Arsenicum,  properties  of,  136 

analy.^is  after  poisoning  by,  159 
cases  of  poisoning  by,  165 
chloride  of,   158.  257 
compounds  of,  136 
experiments  on  animals  with,  159 
iodide  of,  159 

postmortem  appearances,  159 
sulphide  of,  158 
Arsenious  acid,  or  white  arsenic,  137 

analysis  in  cases  of  poisoning    by, 
152 


Arsenious   acid,  cases  of  poisoning   by,  159, 
166 
chemical  properties  of,  138 
chronic  poisoning,  142 
death  after  external  application  of, 

140 
effects  of  antimony  combined  with, 

141 
elimination  of,  155 
elimination  by  the  urine,  152 
fatal  doses,  140 
Hume's  test,  146 
in  soil  of  eetnrteries,  155 
Marsh's  test    148 
method  of  proving  its  absence  from 

copper,   172 
not  a  normal  constituent  of  the  body, 

67,  155 
physical  properties  of,  138 
post-mortem  appearances,  141 
presence  in  commercial  copper,  177 
presence  in  nitric  acid,  244 
presence  of,  in  the  set  urn  of  a  blister, 

152 
process  of  Danger  and  Flandin  for 
detection   of,    in   organic   liquids, 
154 
process  of  Fresenius  and  Von  Babo 
for  detection  of,  inorganic  liquids, 
153 
process  of  Odling  for  detection  of,  in 

organic  liquids,  154 
quantitative  estimation  of,  155 
Reinsch's  test,  151 
Scheele's  test.  146 
separation  of  mercury  from,  207 
solubility  in  various  liquids  of,  138 
symptoms  of  poisoning  by,  139 
symptoms  compared  with    those   of 

corrosive  sublimate,  202 
tests  for  solid,  143 
tests  in  solution,  146 
time    of  death  after  poisoning    by, 

140 
treatment  after  poisoning  by,  141 
uses  of,  137 
use  of,  by  grooms,  137 
use  in  quack  pills,  138 
use  of,  in  stuffing  birds,  137 
Arsenious    anhydride    (see    arsenious    acid), 

137 
Arsenite  of  copper,  abortive  action  of,  157 

poisoning  by,  156 
Arsenites  of  soda  and  potash,  155 
Arsenuretted  hydrogen,  158 

cases  of  poisoning  by,  165 
Artemisia  absinthum,  268 
Arteries,  list  of  principal,  937 
Artificial  flowers,  arsenic  in,  156 
Artificial  respiration,  820 
Artocarpacese.  N.  0.,  266 
Arum,  266 

maculatum    266 

case  of  poisoning  by,  266 
seguinum,  266 
Asagrsea  officinalis,  319 
Ashford,  Mary,  case  of,  654 
Asphyxia,  poisons  that  produce,  62 
Asthenia,  death  by,  555 
Atelectasis  pulmonum,  683 
Atavism,  724 

Atropa  belladonna  (see  atropia),  362 
characters  of  plant,  363 
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Atropia,  363 

analysis  in  cases  of  poisoning  by,  365 
as  an  antidote  to  opium,  337 
cases  of  poisoning  by,  369,  370 
fatal  doses,  364 
fatal  periods,  364 
post-mortem  appearances,  365 
state  of  pupils  in  poisoning  by,  334 
symptoms  of  poisoning  with,  363 
tests  for,  365 
treatment  in  poisoning  by,  365 

Atropin  (see  atropia).  363 

Auscultation  in  life  insurance,  537 
in  suspected  death,  36,  37 
of  foetal  heart,  6n8 

Australian  insect  powder.  291 

Autumn  crocus,  321 

Azotic  acid  (see  nitric  acid),  243 

Aztecs,  the,  754 


Baby-farming,   929 

Bacon,  unwholesome,  470 

Bad  smell  in  starvation,  920 

Bagster,  case  of  Miss,  789 

Banks,    W.  M.,  on   sexual   organs   of  foetus, 

589 
Barbadoes  aloes,  295 
Barber's  poisoned  wheat,  327 
Barium,  120 

acetate  of,  cases  of  poisoning  by,  124 

carbonate  of,  121 

cases  of  poisoning  by,  124 

chloride  of,   121 

cases  of  poisoning  by,  123 

compounds  of,  120 

hydrate.   120 

nitrate  of,  121 

cases  of  poisoning  by,  124 

sulphate  of.   121 
Barnes   on  duration  of  pregnancy,  616,  619 

on  uterus,  625 
Barilla,   114 
Baryta,   120 

analysis  in  cases  of  poisoning  by,  123 

experiments  on  animals  with,  122 

fatal  doses,  121 

post-mortem  appearances,  121 

and  its  salts,  symptoms  produced  by,  121 
tests  for,   123 

treatment  of  poisoning  by,  121 
Baronet,  case  of,  582 

Barthez  and  Billiet,    measurements  of  chil- 
dren, 576 
Battley's  solution,  332 
Battle's  vermin-killer,  302 
Bay  salt,  114 
Bearded  darnel,  287 
Bear's  foot,  358 
Beccaiiti  s  test,  609 
Beer,  adulteration  with  cocculus,  328 

method  of  extracting  picrotoxin    from, 
329 
Beetle  wafers,  187 

Belladonna    (see,    atropia),    experiments    on 
animals  with,  363 

state  of  pupils  in  poisoning  by,  334 

(see  atropia),  cases  of  poisoning  by,  366, 
370 
Beverages,  composition  of,  912 
Benzine  (see  benzol),  441 

collas  (see  benzol),  441 
Benzol,  441 


Benzol,  cases  of  poisoning  by,  441 
preparation  of,  441 
symptoms  produced  by,  441 
tests  for,  441 
Benzoyl,  hydride  of  (see  oil  of  bitter  almonds), 

413 
Bertkoli,  the  priest,  901 
Bichromate  of  potash  (see  potash,  dichromate 

ot),  169 
Bikh,   350 
Bile-stains,  45 
Binoxalate  of  potash,  430 

cases  of  poisoning  by,  432 
Bismuth,  compounds  of,  167 

adulteration  with  arsenic  and  carbonate 

of  lead,  167 
magistery  of,  167 
nitrate  of,  167 

action  on  animals,  167 
cases  of 'poisoning  by,  168 
oxy nitrate  of,  167 
properties  of,  167 
tests  for,  168 
trisnitrute  of,  167 
Bisulphide  of  carbon,  454 

chronic  poisoning  by,  454 
experiments  on  animals,  455 
Bitter  almond,  413 

artificial  oil  of  (see  nitrobenzol),  441 
essential  oil  of  (see  oil  of  bitter  al 
monds),  413 
Bitter  almond  water,  399 
apple,  275 
cassava,  399 
sweet  (see  solanin),  382 
B  lack  si  one's  dicta,  587 
Black  bryony,  276 
Blackdrop,  331 
Black  hellebore,  357 
nightshade,   382 
pepper,  371 
Bladder-podded  lobelia,  296 
Bladder,  wounds  of,   1031 
Blast-furnaces,  gases  produced  by,  4S3 
Blasting  oil  (see  nitroglycerin),  463 
Bleached  hair,  500 
Bleaching  powder,  98 
Bleeding,  scars  of,   580 
Bleeding  from  a  corpse,  1040 
Blende,  220,  222 
Blindness,  feigned,  812 
Blister  beetle  (see  cantharides),  466 
Blisters,  action  of,  466 
Blood,  arterial  and  venous,  948 

action  of  hot  and  cold  water  on,  517 
action  of  soap  and  water  on,  517 
bodies    producing  spectra   likely    to    be 

mistaken  for,  519 
chemical  test  for,  507 
coagulation  of,  506 
coloring  matter  of,  510 
examination  of  urine  by  the  microspec- 

troscope  for,  519 
examination  of  stains  on  clothes  soiled 
with  earthy  matters,  with   the   micro- 
spectroscope,  518 
examination  with  the  microspectroscope 

of  stains  on  earth,  518 
guaiacum-resin  test  for,  524 
and  magenta,  separation  of,  for  spectro- 
scopic research,  519 
method    of  distinguishing    human   from 
other  blood,  527 
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Blood,  method  of  distinguishing  menstrual, 
528 

microscopic  test  for,  520 

on  cotton,  linen,  etc.,  507 

physical  and  chemical  properties  of,  505 

spectroscopic  test  for,  509 

spectra,  511 

serum,  action  of  sulphuric  acid  on,  235 

stains,  504 

action  of  mordants  on  microspectroscop- 
ic  test,  516 

action  of  cold  water  on,  507 

age  of  stain,  no  impediment  to  microscop- 
ic test,  516 

changes  in  the  color  of,  511 

microspectroscopic  examination  on  color- 
ed fabrics,  516 
Blood-clots,  505 

Blood-corpuscles,  bodies  likely  to  be  mistaken 
for,  524 

human,  521 

measurements  of,  522 

of  different  animals,  521 
Blood-crystals,  525 

of  different  animals,  526 

extraction  of  blood  from  soap  and  water 
used  for  washing,  517 
Blood-prints  of  hands,  etc.,  587 
Bloodstains,  washed,  978 

examination  of  a  recent  stain  on  a  white 
fabric  by  the  spectroscopic  test,  514 

examination  with  the  microspectroscope 
of  stain  in  leather,  517 

examination   of  washed   fabrics    by  the 
microspectroscope,  517 

examination   of  water  used  for  washing 
fabrics  by  the   microspectroscope,  517 

microscopic  examination  of  a,  524 

microspectroscopic    examination    of  old 
blood-stains,  516 

naked-eye  appearances  of,  504 

on  iron  and  steel,  507 

shape  of  spots  and,  504 

stains  likely  to  be  mistaken  for,  508 
Blue  copperas  (nee.  copper,  sulphate  of),  173 

ointment,  200 

pill,   200 

rocket  (s"e  aconite),  349 

stone  (S'e  copper,  sulphate  of),  173 

vitriol  (si-e  copper,  sulphate  of),  173 
Boiling-points  of  oils,  etc.,  881 
Bombyx,  poisonous  action  of,  465 
Bones  may  determine  personal  identity,  560- 

562 
Bone,  microscopical  characters  of,  561 
Borneo  camphor,  288 
Borradaile  v.  Hunter,  759 
Boots,  imprints  of,  587 
Bottle  glass,  escape  of  hydrochloric  acid  gas 

in  the  manufacture  of,  253 
Braidism,  759 
Brain,  base  of  the,  781 

poisons  affecting  the,  54 

weight  of,  479 
Brass,  221 
Braxy  mutton,  474 
Brazilwood  stains,  508 
Bread,  action  of  nitric  acid  on,  247 
Breasts,  changes  in  the,  605 
Bremerhaven  explosion,  1040 
Brick  and  cement,  burning,  nuisances  arising 

from,  253 
Brickmaking,  gases  set  free  in,  482 


Brickmaking,  use  of  household  breeze  in,  253 

Bright,  case  of,  1045 

Brive,  midwife  of,  633 

Brock  v.  Kelly,  678 

Bromal  hydrate  (*ee  bromal),  454,  456 

physiological  action  of,  454 
Bromine,  cases  of  poisoning  by,  100 

physiological  action  of,  100 

presence  in  hvdrochloric  acid,  257 

stains  of,  248" 
Bronzing  powder,  219 
Brown  Bess,  982,  987 
Brucia,  318 

associated  with  strychnia,  301 

symptoms  of  poisoning  by,  319 

tests  for,  319 

toxicological  analysis.  319 
Bruises,  935 
Bryonia  dioica,  274 
Bryonin,  274 
Bryony,  274 

cases  of  poisoning  with,  274 
Bucton  on  hymen,  642 
Buffy  coat,  506 
Bullets,  981-988 

and  bones,  986 

how  detected,  1003 

rapidity  of  flight,  988 
Burking,  854 
Bvms,  Miss,  669 
Burns  and  scalds,  878 

post  mortem  appearances,  884 

degrees  of,  881 

opiates  in,  883 

when  fatal,  883 
Burying  alive,  35 
Butler's  vermin-killer,  302 
Buttercup,  358 
Butter  of  antimony,  133 


Cadmium,  action  of  the  salts  of,  168 
Csesium,  120 

Caffein,  use  in  opium  poisoning,  337 
Calabar  bean,  292 

cases  of  poisoning  by,  295 
experiments  on  animals,  293 
state   of  pupils  in  poisoning  by,  334 
symptoms  produced  by,  294 
treatment  of  poisoning  by,  295 
Calamin,  220,  221 
Calas,  Marc  Antoine,  838 
Calcium  {see  lime),  124 

chloride  of,  98 

hypochlorite  of,  98 
Calendar  for  pregnancy,  614 
Calf,  unwholesomeness  of  the  meat  of  a,  470 
Calomel,  208 

presence  of  corrosive  sublimate  in,  208 

reactions  of,  208 
Caltha  palustris,  269 
Campbell,  case  of,  854 
Camphine,  464 
Camphora  borneo,  288 

laurel,  288 

officinarum,  288 
Camphor,  288 

as  an  antidote  for  strychnia,  305 

cases  of  poisoning  by,  289 

examination  of  contents  of  stomach,  289 

experiments  on  animals,  289 

fatal  doses,  288 

post-mortem  appearances,  288 
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Camphor  .symptoms  of  poisoning  by,  288 

treatment  of  poisoning  by,  289 
Camwood  stains,  508 
Cancrum  oris,  203 
Candles,  arsenical.  137 
Cane  sugar,  action  of  hydrochloric  acid   on, 

255 
Canellabark,  295 
Cannabis  Indioa,  39(5 
Canning,  Elizabeth,  927 
Cannon,  989 

Cannon-shot,  wounds  from,  1004 
Canterbury  riots,   802 
Cantharides,  4f»6 

action  in  producing  abortion,  466 
analysis  in  cases  of  poisoning  by,  468 
cases  of  poisoning  by,  469 
experiments  on  animals,  467 
medicinal  and  poisonous  doses,  468 
post  mortem  appearances,  468 
symptoms  of  poisoning  by,  467 
times  of  death,  468 
treatment.  468 
Cantharidin  (see  cantharides),  466 
Cantharis  vesicatoria  (see  cantharides),  466 
Capacity  to  make  a  will,  785 
Cape  herbs,  396 
Capital  charge,  evidence  necessary  to  sustain 

a,  52 
Caprifoliacefe,  N.O.,  267 
Capsicin.  370 
Capsicum  fastigiatum,  370 
Carbolic  acid,  449 

action  on  animals,  451 

analysis   in    cases  of  poisoning    by, 

451 
antiseptic  action  of,  450 
cases  of  poisoning  by,  4.51 
distinction    between    creasote    and, 

450 
fatal  doses,  450 
fatal  period,  450 
post-mortem  appearances,  451 
preparation  of,  449 
symptoms  of,  450 
te.-ts  for,  451 

treatment  in  cases  of  poisoning  by, 
450 
Carbon,  bisulphide  of,  454 
Carbonic  acid,  478 

cases  of  poisoning  by,  486 

divisibility  of,  482 

poisonous  action  of,  479 

post-mortem  appearances,  483 

preparation  of.  479 

properties  of,  479 

quantity  necessary  to  be  present  in 

the  blood  to  cause  death,  480 
quantity  present  in  air,  480 
quantity  in  air  necessary  to  extin- 
guish a  taper,  480 
quantity  in  air  necessary   to  cause 

death,  481 
sources  of,  478 

symptoms  of  poisoning  by,  479 
tests  for,  483 
treatment,  483 
Carbonic  anhydride  (see  carbonic  acid),  478 
dioxide  (see  carbonic  acid),  478 
oxide,  484 

analysis  in   cases  of  poisoning    by, 

485 
cases  of  poisoning  by,  486 


Carbonic  oxide, experiments  on  animals  with, 
484 
fatal  doses,  485 
preparation,  484 
properties  of,  484 
quantity  in  ooal-gas,  487 
symptoms,  484 
tests  for,  488 
theory  of  action,  485 
treatment,  488 
Carolina  pink,  397 
Carotid,  injury  to  the,  710 
Carrncioli,  case  of  Prince,  827 
Cissava  plant,  279 
Cassel  yellow,  186 
Castain.g,  trial  of,  334 
Castor-oil  plant,  279 

cases  of   poisoning  by  the    seeds  of 

the,  280 
symptoms  of  poisoning  by  the  seeds 
of,  280 
Castration,  effects  of,  599 

laws  concerning,  1(  51-1052 
Catalepsy,  759 
Catamenia,  604 
Catechu,  stains  of,  509 
Causes  of  death,  541,  553 
Caustic  (see  silver,  nitrate  of),  216 

potash  (see  potassium  hydrate),  104 
soda  (see  sodium  hydrate),  112 
Cayenne  pepper,  297,  375 
Celandine,  395 

Cement-burning,  nuisances  arising  from,  253 
Cement-making,  gases  sot  free  in,  482 
Centre  of  gravity,  577 
Cephaelis  ipecacuanha,  267 
Cerium,  action  of  the  salts  of,  168 
Certificates  of  insanity,  764 
Ceruse,   185 

Ckahert,  the  fire-king,  871 
Chubut,  Mr.,  evidence  of,  584 
Changes  produced  by  birth,  679 
Charcoal-burning,    gases  produced    by,   483, 
484 
mephitio  effluvia  given  off  by,  484 
Chastity,  physical  signs  of,  641 
Cheese,  poisonous  action  of,  476 
Cheevers,  Dr.  Norman,  on  abortion,  665 
Chelidonium  glaucium,  395 

majus,  395 
Chemical  combination,  action  of  poisons  mod- 
ified by,  56 
Cherry  kernels,  hydrocyanic  acid  in,  399 
cases  of  poisoning  by,  423 
laurel,  415 

oil  of,  415 

distilled  water  from,  415 
Chest,  how  to  open,  33 
Chevalier  d'  Eon,  594 
Chilblains,  874 
Child-murder,  modes  of,  694 
Chili  saltpetre,  114 
Chloral,  454 

hydrate  (see  chloral),  454 

analysis  in  cases  of  poisoning  by,  455 

cases  of  poisoning  by,  456 

cause  of  death  by,  455 

fatal  doses,  455 

fatal  periods,  455 

hydrate  as  an  antidote  for  strychnia,  306 

post-mortem  appearances,  455 

properties  of,  554 

symptoms  produced  by,  455 
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Chloral,  treatment,  455 

Chlorbydric  acid  (see  hydrochloric  acid).  252 
Chloride  of  lime,  nuisances  arising  from  man- 
ufacture of,  99 
Chlorinated  soda,  9S 
Chlorine,  98-99 

cases  of  poisoning  by,  98 

physiological  action  of,  98 

preset  ce  in  hydrochloric  acid,  257 

presence  in  nitric  acid.  244 

treatment  in  cases  of  poisoning  by.  98 

use  of,  98 

use  in  poisoning  bv  prussic  aeid,  406 
Chlorodyne,  332 

cases  of  poisoning  by,  349 
Chloroform.  457 

analysis  in  cases  of  poisoning  by,  458 

cases  of  poisoning  by  liquid,  459 

causes  of  death  from  inhalation  of,  458 

fatal  doses,  458 

preparation  of,  457 

propenies  of,  457 

possibility  of  being  administered  for  im- 
proper purposes,  457 

post  mortem  appearances,  458 

symptoms  produced  by  liquid.  458 

symptoms  produced  by  the  vapor  of.  45S 

tests  for  purity  of,  45S 

treatment  of  poison  by,  458 
Choke-damp  of  miners    (see  carbonic  acid), 

478 
Cholera,  action  of  poisons  simulated  by,  73 
Chorion,  the,  657 
Christmas  rose,  357 
Chromium,  168 

compounds  of,  169 

tests  for.  17(1 
Cic"tiices  grow  linear,  5S0 
Cieuta  aquatica,  386 

virosa,  386 

cases  of  poisoning  by.  387 
symptoms  of  poisoning  by,  386 
Cicutin  («e  conia),  388 
Cinchona  barks,  268 
Cinchonaceae,  N  0.,  267 
Cineraria,  spectrum  of,  519 
Cinnabar,  209 
Circulation,  adult,  674 

of  the  loetus.  675 
Circumcision  sometimes  fatal,  1034 
Citric  acid.  425 
Civadic  acid,  322 
Clark".  George,  murder  of,  1017 
Classification  of  poisons,  76 
Clematis  vitalba,  395 
Chneh.  Dr..  death  of.  847 
Climates,  unhealthy,  540 
Clitoris,  enlarged,  592 
Closure  of  foramen  ovale.  680 
Clove-hitch,  the,  839 
Cluster  cherry.  416 
Coal,  amount  of  sulphur  in  different  samples 

of,  495 
Coal-gas,  composition  of.  -187 

experiments  on  animals  with.  4S7 

fatal  proportions  mixed  with  air,  487 

hydrocarbons  in,  487 

post-mortem  appearances,  488 

proportion  of  carbonic  acid  in,  487 
Coal  naphtha,  462 

distinction    between    wood   naphtha 
and,  440 
Cobalt,  171 


Cobalt,  action  on  animals,  171 

tests  f.ir.   171 
Cocculus  Iiidicus.  327 

cases  of  poisoning  bv,  329 
fatal  doses.  328 
fatal  periods.  328 
post-mortem  appearances.  328 
symptoms  produced  by,  32S 
toxicological  analysis,  329 
uses  of,  327 
Cochineal  in  alum,  spectrum  of,  519 
Codeia,  331,  332 
Coffee.  396,  912 
Coffinism.  23-7 

Coke,  quantity  of  sulphur  present  in,  495 
Coke,  Lord,  on  hermaphrodites.  592 
Cold,  death  from  great,  870 

as  a  means  of  murder,  875 
Colchicia.  -326 
Colchicinia,  322 
Colchicin.  322 
Colchicum,  321 

autumnale   {see  colchicum),  321 

cases  of  poisoning  by,  323 

experiments  on  animals,  with,  32-3 

fatal  doses  of.  322 

fatal  periods,  322 

post-mortem  appearances,  322 

symptoms  of  poisoning  by,  322 
Colica  pietonum,   195 
Collapse. -death  by,  555,  1030 
Colocynth,  275 

cases  of  poisoning  with,  2T5 
Colocynthin,  275 

Colored  socks  and  wearing  apparel,  157 
Colored  liqueurs.  157 

Colors,  action  of  nitric  aeid  on  vegetable,  246 
Coloring-matters,  vegetable,  156 
Color-blindness,  55S 
Coma,  death  by,  554 
Combustion,  spontaneous,  889 

in  human  body,  898 
Common  hemlock,  3S7 

salt  as  an  antidote  for  strychnia.  306 
(**e  sodium,  chloride  of),  114) 
Compensation  for  injuries,  1053 
Compositse.  Is.O.,  268 
Compound  poisoning,  496 
Compression  of  brain,  1016 

resembles  drunkenness,   1019 
Conclusions  to  be  drawn  from  analysis,  67 
Concussion  of  brain,  1014 
Conde.  Priti-ce  tie.  suicide  of,  831 
Conductors  and  non  conductors,  S61 
Conein  (see  conia)    388 
Confectionerv.  arsenic  in.  156 

lead  in,  189 
Conia,  388 

analysis  in  cases  of  poisoning  by,  392 

cases  of  poisoning  by,  393 

experiments  on  animals  with,  390 

fatal  doses,  3S9 

post-mortem  appearances  after  poisoning 
by.  390 

relation  between  nicotin  and.  389 

state  of  pupils  in  poisoning  by,  334 

symptoms  of  poisoning  by,  3S9 

tests  for.  391 

treatment  of  poisoning  by,  389 
Conicina  (see  conia),  388 
Coniferae,  N.O.,  269 
Coniic  acid,  3S7 
Conin  (see  conia),  388 
68 
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Conium  maculaturo,  387 
Conium,  387 
Contused  wounds,  953 
Convolutions  ot  brain,  783 
Convolvulaeeas,  N.O.,  272 
Convolvulus,  273 

scaniiniine.-i,  272 
Convulsions,   symptoms  of  poisons  that  pro- 
duce, 62 
Conylia  (sreconia),  388 
Copper,  172 

action  of  acid  solutions  on,  176 

action  of  water  on,   176 

analysis    after   cases   of    poisoning    by, 

181) 
experiments    on    animals  with   salts   of, 

174 
fatal  doses  of.  174 

method  of  proving  its  freedom  from  arse- 
nic, 172 
normal   constituents  of  plants    and  ani- 
mals, ISO 
not  a    natural  constituent  of   body,    68, 

180 
poisonous  effects  produced  by  fusing  zinc 

and,  175 
post  mortem  appearances,  174 
presence  of.  in  distilled  waters,   175 
presence  in  pickles  and  iu  other  articles 

of  food,   175 
presence  in  mineral  waters,  175 
properties   of  copper    and   the  salts   of, 

171 
quantitative  estimation  of,  179 
chronic  poisoning  by  copper  and  salts  of, 

175 
cases  of  chronic  poisoning  by,  181 
symptoms  of  chronic  poisoning  by,  177 
treatment  of  chronic  poisoning.-  177 
symptoms  of  acute  poisoning,  173 
time  of  death  after  poisoning  by,  174 
treatment  in  poisoning  by,    174 
tests  for,  177 
arsenite  of,   155 

cases  of  poisoning  by,  164 
of  tests  for,  157 
acetates  of,   173 
black  oxide  of,  172 
Carbonate  of,   173 
nitrate  of,  173 
red  oxide  of.   172 
sulphate  of,   173 

cases  of  poisoning  by,  180,  181 
inhalation    of    anhydrous    sulphate    of, 

175 
sulphate  of,  presence  of  arsenic  in,  173 
sulphide  of,  1  73 
Copperas,  blue,  173 

white  (see  zinc,  sulphate  of),  222 
green,   182 
Cord  falls  off.  679 
Coriariacese,  N.O.,  273 
Coriaria  myrtifolia,  273 

cases  of  poisoning  by,  273 
ruscifolia,  396 
sarmentosa,  273 
Cork,  uses  of,  8 1 9 
Cornell.  Sarah  M.,  839 
Coroner's  court,  the,  26 
Corpse  candles,  137 
Corpus  luteum,  61 1 
Corpora  lutea,  true  and  false,  613 
Corrosion,  53 


Corrosive  sublimate,  201 
eaters,  202 

cases  of  poisoning  by,  210 
chemical  properties  of,  201 
experiments  on  animals  with,  204 
fatal  (loses,  202 
post  mortem  appearances,  204 
solubility  of,  201 
symptoms  of  poisoning  by,  202 
symptoms     of    arsenical    poisoning 

compared  with  those  of,  202 
tests  for.  2114 
times  of  death,  202 
treatment  of,  202 
Corrosives,  causes  of  death  from,  61 

changes  of  color  produced   in    tissues  by 

differed,  71 
difference  between  the  action  of  irritants 

and,  61 
di.-eases  that  simulate  poisoning  by,  73 
general  symptoms  of,  til 
post-mortem  appearances,  71 
Cotton -fibres  twisted,  499 
Cotton  waste.  898 
Coup  desoleil,  877 
Curtesy,  tenancy  by,  678 
Cowbane,  386 
Caliper  v.  Spencer,  826 
Cream  of  tartar,  ll>9 
Creasol  (see  creasote),  462 
Creasote,  462 

physiological  action  of,  462 
Creeping  sickness,  282 
Ciemation,  899 
Cretini>m.  754 
Crevasse,  depth  of,  994 
Criminal  assaults,  637 
Crisp*,  case  of,  1051 
Cioion,  oil  of,  276 

cases  of  poisoning  with,  277 
Croton  tiglium,  276 
Crotonic  acid,  277 
Crow's  eyes,  299 
Crowfoot,  358 

Cruorin,  various  forms  of,  510 
Crystals  of  bsemin,  526 

hsemoglobin,   525 
Cubic  nitre,   1 14 
Cuckoo-pint,  266 

Cucumis  colocynthis  (see  colocynth),  275 
Cucurbitaceae,  274 
Cumber/on'/,  Duke  of,  1037 
Cupi  ic  sulphate,  173 
Curari,  300 
Curarin,   300 
Cupping,  marks  of,  581 
Cut  throats,  1036,  1044 
Cutcb,  stains  of,  509 
Cnihrey,  case  of  Mrs.,  1028 
Cyanates,  418 
Cyanic  acid,  418 
Cyanide  of  mercury,  210,  416 
potassium,  416 

cases  of  poisoning  by,  422 
of  silver  (see  silver  solution),  416 
Cyanogen,  397 

preparation  of,  397 
physiological  action  of,  398 
chloride  of,  398 
Cyanosis,  681 
Cysticercus,  472 
Cytisin,  291 
Cytisus  laburnum,  291 
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Daffodil,  265 

Dahlia.  396 

Daltonism,  or  color-blindness,  558 

Damages  for  injuries,  1053 

Danes,  skin  of.  50 

Danger  of  burns  depends  greatly  on  size,  8S2 

Date  of  death,  50.  51 

in  the  drowned,  825 
Daubenton's  angle.  784 
Daphne  gnidium.  384 

laureola,  385 

ruezereum.  384 
Dalby's  ca>  urinative,  332 
Darnel.  287 

cases  of  poisoning  by  the,  28S 
Datnria,  372 

strainor.ium  {see.  stramonium),  371 

tatula,   state  of  pupils  in  poisoning  by, 
334 
Davey,  Simpson  v.,  634,  635.  651,  655 
Dovies.  case  of  Mr.  Elirard.  788 
Day,  from  any  one  day  to  another,  615 
Day's  blood  test,  524, "978 
Days  of  sickness,  532 
Dead  bodies  emanations  from,  493 

tongue  (i-c  cenanthe  crocata).  394 
Deadly  nightshade  (see  atropia).  362 
Deaf  dumbness  f  igned,  812 
Death,  modes  of,  553 

signs  of,  35,  51 

sudden,  causes  of,  556,  557 
Decidua,  657 

Deformities  classified.  587 
Definition  of  a  poison,  52 
De  In-  Pommerais    case.  Dr.,  361,  55  2 
Delirium,  symptoms  of  poisons  that  produce, 
62,  75 

tremens,  751 

its  varieties.  756,  757 
opium  in,  336 
Delivery  in  dead,  621 

recent,  in  the  living,  619 
Delphinia,   357- 
Delphinium  staphisagria,  357 

tricorne.  351 
Dementia,  646,  754 
De  Moivre  on  expectation  of  life,  532 
Denna  nut,  390 

Dentition  a  test  of  age,  542-544 
Dentins,  case  of.  1035 
Devergie  on  drowning,  825 
Dmti'tns,  the  consul,  543 
De  Praslm.  Duchess  of,  960 
Diagnosis  of  insanity,  760 
Diameters  of  foetal  head,  656 

of  pelvis,  632.  656 
Diaphragm,  wounds  of,  1062 
Dietary  and  diets,  tables  of,  904,  913 
Digestion,  time  required  for,  930 
Difficulties  likely  to  be  suggested  by  counsel 

if  a  poison  is  discovered,  66 
Diffusibility  of  carbonic  acid,  482 
Digitalin  (tee  digitalis),  359 

experiments  on  animals  with,  359 

properties  of,  359 

state  of  pupils  in  poisoning  by,  334 
Digitalis  (purpurea),  359 

analysis  in  cases  of  poisoning  by,  360 

cases  of  poisoning  by,  361 

fatal  doses,  360 

fatal  periods,  360 

post-mortem  appearances,  360 

symptoms  of  poisoning  by,  359 


Digitalis,  treatment  in  cases  of  poisoning,  360 

Dioscoreacese,  N.  0.,  276 

Dippel,  oil  of.  460 

Discharge  of  firearms,  1007 

Diseases  from  bad  or  insufficient  food,  913 

simulate  rape,  650 
Diseased  meat,  effects  of,  474 

sale  of,  474 
Diseases  that  simulate  action  of  poisons,  73 
Disinfecting   fluid   (Sir  William    Bennetts), 
221 
(Ledoyen's),   187 
Diseases  simulating  pregnancy,  686 

leave  marks,  581 
Dislocations    629,  1035 

from  falls  on  water,  827 
Distance  and  distinct  vision,  558 

at  which  sounds  audible,  558 
Docimasia  circulations  et  pulmonum,  681 
Dose,  action  of  poison  modified  by,  56 

value  to  be  attached  to  evidence  respect- 
ing minimum  doses,  66 
Doses,  how  to  regulate,  636 
Doug/ass  peerage,  726 
D' (Jurrii'S.  JMarqnis.  prizes  given  by,  35 
Doivn.  Dr.  Lungdon,  on  idiots,  753 
Drayton,  i-hootings  at,  1041 
Die.iins,  758 

Drops,  relationship  between  minims  and.  401 
Drowning,  d-ath  by,  695,  817 

postmoitem  appearances,  822 

treatment  of,  8 1 9 
Drugs,  antagoni.-tic,  64 
Drunkards    diseases  of,  913 
Drunkenness,  mistaken  diagnosis  of,  1019 
Dryobalanops  aromatica,  288 
Dusart  and  Fresenius,  method  of  recovering 

phosphorus  in  cases  of  poisoning,  93 
Dupuytren  on  burns,  882 
Duration  of  life,  tables  on,  530,  531,  533 
how  to  calculate,  531 

of  pregnancy,  613,  721 
Dutille,  Armand,  case  of,  582 
Dwarf  elder,  267 
Dwarfs,  of  famous,  546 
Dycf •  tSombrf,  case  of,  797 
Dyed  h;,ir.  500.501 
Dyers'  spirit,  219 
Dying  declarations,  963 
Dynamite,  463,   894,  1044,  1047 


Ecbalium  officinarum,  275 

Ecehymoses,  935 

Edmonds  v.  Prudential,  1534 

Elaterium,  276 

Elaterin,  276 

E/drr,  Rev.  Thos.,  616 

Eliminations  of  poisons,  65,  66 

Emerald  green,  156 

Emetia,  268 

Emetics,  uses  of,  63 

Emetin,  268 

Enamelline,  use  of  arsenic  in,  137 

Enfield  rifles,  982 

Entoloma,  285 

Epilepsy,  true  and  false,  809 

cases  of  masked,  794 

state  of  pupils  in,  335 
Epileptic  mania,  748 
Erasures,  how  detected,  586 
Ergot  of  rye,  281 

experiments  on  animals,  281 
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Ergot  of  rye,  symptoms  produced  by,  282 

Ergotin,  281 

Ergotism,  282,  916 

Erotomania,  6-S8 

Erysipelas,   953,   1034 

Eserin,  293 

state  of  pupils  in  poisoning  by,  334 
Essence  of  MirbtHie  (ste  nitrobenzol),  441 
Esserina.  293 
Essex,  Earl  of,   1038 
Ether,  analysis  in  cases  of  poisoning  by,  461 

preparation  of,  460 

properties  of,  460 

symptoms  produced  by  the  action  of  the 
vapor  of,  461 

tests  for,  461 

nitrous,   461 
Ethyl,  acetate  of,  424 

hydrate  of,  434 
Ethylic  acohol  (see  alcohol),  434 
Euphorbiaceae    N.  0.,  276 
Euphorbia   lathyris,  cases  of  poisoning    by, 
278 

officinarum,  cases  of  poisoning  by,  278 

peplus.  cases  of  poisoning  by,  278 
Evidence,  how  to  give,  27,  28,  972 

requisite  in  cases  of  death  by  poison,  53 
Exaggerations  to  be  avoided,  28 
Excitement,    symptoms  of   poisons  that  pro- 
duce, 62 
Exhumation,    points   to    be    remembered    in 

cases  of,  70 
Exogonium  purga,  272 
Expectation  of  life,  twenty  offices,  531 
Explosions,  1046 
Exposures    indecent,  638 
Extravasated  blood  without  wound,  1019 
Extremities,  injuries  to  the,  1034 
Extremities  of  temperature,  870 
Eye,  change?  in,  a  sign  of  death,  37 

feigned  diseases,  812 


Pace  paint,  bismuth,  167 

.Factories,    escape   of  hydrochloric    acid   gas 

from,  253 
'Facial  angle,  784 
Factory  labor,  effects  of.  545 
Factories,  nuisances  arising  from   sulphuric 

acid,   228 
.False  accusations  of  poisoning,  75 
Farr'%  Dr.  William,  life-table,  530 
Farthest  visible  point,  558 
Feasting,  real  and  pretended,  904 
Fecundity,  721 

Fees  payable  to  medical  witnesses,  29 
Feigned  diseases,  807 
insanity,  769,  770 
Felon->;r.iss,  358 
Fei  mentation,    carbolic    acid    produced    by, 

478 
Ferrari,  Carlo,  854 
Ferric  chloride,  182 
Ferrocyanide  of  potassium,  417 
Ferrous  sulphate  (see-  iron,  sulphate  of),  182 
Fetter-wort,  358 
Fever,  surgical,  850 
Fibres,  distinctions  between  hairs  and,  499 

varieties  of,  497 
Finger  bitten  off,   1046 
F'irearins,  wounds  from.  978 

how  to  examine,  1008 
Fire-damp,  explosions  of,  479 


Fish,  cases  of  poisoning  by,  477 

causes  of  poisonous  action  of,  477 

poisonous,  477 
Fish  v.  Palmer,  677 

Five-finger  root  (fee  cenanthe  crocata).  394 
Fixed  air  (s-e  carbonic  acid),  478 
Flandin,  process  of,  84 
Flash  of  gun  or  pistol,  recognition  by,   559, 

988 
Fleet  Lane  sewer,  492 
Flight  of  bullets,  988 
Flogging,  953,  956 
Flour,  action  of  nitric  acid  on,  247 

action  of  sulphuric  acid  on,  234 
Flower  stains,  508 
Flukes,  473 

disease,  473 
Fluorin,  103 
Fly  powder  (note),  136 

water,   155 
Foetal  head,  diameter,  656 

heart,  675 
Foetus,   development  of    (Beaunis   and   Bou- 
chard), 566 

Mr.  Callender's  measurement  of,  565 

sexual  organs,  589 
Food,  composition  of,  904 

influence  on  action  of  poisons,  59 

must  be  varied,  904 

quantity  required,  908 

remains  of,  detected  by  microscope,  930 

tables,  904-912 

poisonous,  470 

unwholesomeness  of  animals  due  to  their, 
474 
Fool's  parsley,  385 
Foot  and  mouth  disease,   the  milk  of   cows 

suffering  from,  476 
Footsteps,  marks  of,  587 
Foramen  ovale,  675 
Forceps  may  fracture,  697 
Forged  writings,  583,  586 
Fowler's  solution,  155 
Foxglove  (see  digitalis),  359 
Fiaaklin's  expedition,  928 
Fractures  in  newborn,  697 

of  skull,  1020,  1022 

time  required  to  unite,  628 

ununited,  628 
Frostbite,  873 

Fresenius  and  Von  Babo,  process  of,  83 
Fruit  stains,  508 
Fulminates,  895 

Fuming  spirits  of  nitre  (see  nitric  acid),  243 
Fungales,  N.  0.,  281 
Fungi,  active  principles  of  poisonous,  284 

cases   of  poisoning   by  various  forms  of, 
285 

circumstances  modifying    the    action  of 
poisonous,   283 

examination  of  stomach  in  a  case  of  poi- 
soning by  poisonous,  285 

poisonous,   282 

post  mortem  appenrances  after  poisoning 
by  poisonous,  285 

results  of  cooking  on  poisonous,  283 
climate  on  poisonous,  284 
idiosyncrasy  on  poisonous,  284 
season  on  poisonous,  284 
weather  on  poisonous,  284 

symptoms  produced  by  poisonous,  2S3 

treatment  of  poisoning  by,  284 

spores  of,  285 
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Fungi  spores,  resemblance  to  sperrantozoa,  503 

similarity  to  blood  corpuscles,  524 
Fusel  oil  (see  amylie  alcohol),  439 
Fusible  alloy,  167 


Galena,  185,  1S6 

Galipea  cusparia,  299 

Gallic  acid,  action  of  sulphuric  acid  on,  235 

Galvanized  iron,  221 

Gamboge,  287 

Gambogic  acid,  287 

Gangrene,  950 

from  cold,  874 
Gardner  peerage  case,  617 
Garotting,  law  of.  845 
Garcinia  Morella,  287 
Garden  nightshade,  382 
Garon,   384 
Gases,  death  by  poisonous,  854 

generated  after  death,  46 
Gastritis,  action  of  poisons  simulated  by,  73 
Gaubius'  s  formulary,  637 
Gel-eminic  acid,  298 
Gelsemin,  298 

Gelseminum  sempervirens,  298 
Gener.il  paralysis,    749 
Genital  organs,  wounds  of  the,  1032 
German  silver,  214,  221 
Gestation,  protracted,  617 

normal  period  of.  721 
Gestures  and  habits  help  to  identify,  582 
Giants,  of  famous,  546 
Gig-shaft  penetrating  thorax,  1026 
Gibson,  case  of  "daft/'  793 
Gibson'' s  vermin-killer,  302 
Gin-drinker's  liver.  437 
Glanders,  fatal  effects  of,  476 
Glass-making,  use  of  arsenic  in,  137 
Gliss  and  china,  wounds  from,  974 
Glauber's  spirit  of  nitre  (see  nitric  acid),  243 
Glonoin  (see  nitroglycerin),  262,  463 
Gluitony,  918 

Glycerin,  action  of  nitrosulphuric  acid,  262 
Godfrey,  Sir  Edtnundbury,  847 
Godfrey's  cordial.  331 

cases  of  poisoning  by,  348 
Goitre,  754 

Goodere,  Sir  J.  Dinely,  849 
Gold.  181 

action  on  animals,  182 

tests  for,  182 
Goulard's  extract,  187,  188 

eases  of  poisoning  by,  199 
Gout,  generally  hereditary,  579 
Graafim  follicles.  611 
Grain,  oil  of  (see  amylie  alcohol),  439 
Grains  of  paradise.  371 
Graminacese.  N.  0..  287 
Gratiula  officinalis.  395 
Gravity,  centre  of,  577 

force  of,  994 

specific  of  human  body,  etc.,  818 
Grease  stains,  509 
Great  Britain  Life  Office,  536 
Greek  fire,  891 
Green  dresses,  arsenic  in,  156 

hellebore.  326 

tea.  396 

vitriol,    162 
Green,  Mary,  case  of,  973 
Greennere 's  case,  960 
Greenwood,  Amos,  case  of,  650 


Groundnut,  290 

Guaiacum  resin  test  for  blood,  524,  978 

Guelder  rose,  267 

case  of  poisoning  by  the  berries  of 
the,  267 

Guerre,  Martin,  case  of,  582 

Guinea  pepper,  371 

Gunnery,  rules  of,  992 

Gun-cotton,  261,  893 

Gunpowder,  891,  1003 

Guns,  marks  of  defective,  989 

Gunpowder  may  perforate  like  a  bullet,    1004 

Gunshot  wounds.  978,  1043 

Guttiferse   N.  0.,  287 

Guy,  Dr.,  on  the  pulse,  547 

on  sudden  death,  557 
measurement  of  skeletons,  575> 


Habit,  influence  of,  in  action  of  poisons,  57 

H  ibits  help  to  identify,  582 

HadfitJd.  cas-  of,  772,  791 

Haernatin.  510 

Hastnatolloscopy,  527 

Haematomata  aurium,  756 

Haamin  crystals,  526 

Haemoglobin,  510  • 

crystals,  525 
Hair  dyes  and  cosmetics,  18*1-191 

action  of  reagents  on.  501 

bleached  and  dyed,  500 

characteristics  of  human,  499 

circumstances  affecting  the  color  of,    500 

differences    between    male    and    female, 
500 

disinctions    between    hairs    taken   from 
different  parts  of  the  body,  500 

sudden  changes  of  color,  500 

various  sizes  of,  498 
Hairs,  distinctions  between  fibres  and,  499 

in  wounds,  976 

varieties  of,  497 
Hall.  Mary.  730 
Hallucination,  757 
Haloid  elements,  98 
Handwriting,  experts  on,  584 

identity  from.  583 
Hanging,  death  by,  829 

may  fracture  vertebras,  830 

post-mortem  appearances  in,  835 

treatment  of,  833 
Hard  soap,  113 

Hares,  unwholesomeness  of  putrid,  470 
of  those  killed  by  coursing,  474 
due  to  food,  474 
Hartshorn,  oil  of,  460 
Hay  fever.  58 
Head  and  neck,  wounds  of  the,  1013 

how  to  open,  32 
Health,  influences  on  action  of  poison,  58 
Heart,  death  beginning  at  the,  554 

disease  need  not  much  shorten  life,  537 

last  part  to  die,  834 

size  and  weight  of,  34 

stoppage  of,  a  sign  of  death,  36 

sounds  of  healthy,  538 

wounds,  generally  fatal.  1024 
Heat,  death  from  intense,  870 
Hebdoma,  285 

Hebradendron  gambogioides,  287 
Hedge  hyssop,  395 
Height  and  weight  at  different  ages,  544 

increases  range  of  vision,  558 
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Height  of  skeleton,  etc.,  573 

and  weights,  table  of  model,  572 
Hellebore,  American,  326 

of  the  ancients,  358 

black,  357 

green,  326 

stinking,  358 

swamp.  326 

true,  358 

white,  325 
Helleborus  1'ce'idus,  35S 

niger,   357 

cases  of  poisoning  with,  357 

orientalis.  358 

virirlis  (see  veratrum  vlride),  326 
Hemlock  (common),   387 

(five-leaved  water),  394 

(lesser),  385 

(spotted)    3S7 

(water),  386 

analysis  in  cases  of  poisoning  by.  392 

cases  of  poisoning  by,  393 

ohamoters  of,  387 

experiments  on  animals  with,  390 

fatal  doses,  389 

post-mortem  appearances  after  poisoning 
by,  390 

symptoms  of  poisoning  by,  389 

tests  for,  391 

treatment  of  poisoning  by,  389 

water    dropwort  (see  oenantbe   crocata), 
394 
Henbane  (see  hynscyamus),  374 
Herb  mercury,  395 
Heredity.  579.  634 
Heriditary  syphilis,  634 
Heris*on,  666 
Hermaphrodites,  591 

Hernia,  action  of  poisons  simulated  by,  74 
Hernias,  ventral,   1028 

diaphragm  >tic,  1027 
Hibernation,  922 
Hicra  picra,  295 

Hippomane  inancinella  (or  manzanilla),  278 
Hocussins,  eoconlus  indicus  used  for,  327 
Hohmanii,  Catherine,  594 
Holly,  265 

berries,  case  of  poisoning  by,  265 
Holy  hitter,  295 
Homicidal  mania,   793 
Homologies  of  sexual  organs,  589 
H<rrt on.  case  of,  571 
Honey,  unwholesomeness  dependent  on  food, 

474 
Horseradish,  distinction  between  the  root  of 

aconite  and  of.  350 
Hume's  test  for  arsenic,  146 
Hutchinson    Dr  ,  on  respiration,  546 

Mr.  J.,  on  syphilitic  notched  teeth,  634 

on  mnlingering,  807 
Hydatids,  4  73 

of  uterus,  671 
Hyd.  c.  creta,  200 
Hydrate  of  bronial  (see  bromal),  456 

of  chloral  (see  chloral),  454 

of  phenyl  (see  carbolic  acid),  449 
Hydric  nitrate  (see  nitric  acid),  243 

sodic   carbonate,  1  14 
Hydride  of  benzoyl  (see  oil  of  bitter  almonds), 
413 

of  phenyl  (see,  benzol),  441 
Hydrocarbons,  action  of  nitro-sulphuric  acid 
on,  262 


Hydrocarbons,  poisoning  by  the  vapor  of  the 

volatile,  441 
Hydrochloric  acid,  252 

action  on  organic  bodies  of,  255 
analysis  in  cases  of  poisoning  by,  259 
boiling-points  of,  255 
cases  of  poisoning  by,  261 
fatal  doses.  258 
impurities  of,  256 

nuisances  arising  from  escape  of,  253 
preparation  of,  252 
preparation  of  pure,  257 
presence  in  gastric  fluid  of,  259 
presence  of  acid  in  urine  after  poison- 
ing by,  260 
properties  of,  252,  254,  255 
quantitative  estimation  of.  259 
specific  gravity  of  different  strengths 

of,  254 
stains  produced  by,  260 
symptoms  of  poisoning  by,  257 
tests  for,  258 
times  of  death,  258 
Hydrocyanic  acid.   398 

analysis  in  cases  of  poisoning  by,  4 1  0 
anhydrous,  398 

cases  of  poisoning  by,  418.  423 
cause  of  the  shriek  in  poisoning.  404 
circumstances    under  which  a  shriek 

occurs  in  poisoning  by,  404 
circumstances  which  may  render  the 
recovery   of  the  acid  after   death 
impossible,  41  1 
circumstances  under  which  the  acid 
may     be     produced     without     its 
being  the  cause  of  death,  412 
convulsions  in  poisoning  by,  405 
distillation  for,  79 
existence  of  a  shriek  in  poisoning  by, 

404 
experiments  on  animals  with,  401 
fatal  doses  on  anitna's.  401 
fatal  do«es  on  man.  402 
freedom  of   purified  oil  of  bitter  al- 
monds from.  4  14 
how  long  after  death  may  the  acid 

be  discovered,  4  1  3 
importance  to  be  attached  to  the  re- 
action   of    the     contents    of   the 
stomach  after  death,  41  1 
in  oil  of  bitter  almonds,  411 
involuntary  evacuation  of  nine  and 

fasces  in  poisoning  by.  403 
Lissaigne's  copper  test  for,  410 
Liebig's  sulphur  test  for,  41)9 
not  a  cumulative  poison,  4113 
poisonous  action  of  the  vapor  of,  402 
possibility   of    the     performance     of 
voluntary  acts  after  poisoning  by, 
403 
post-mortem  appearances.  406 
Prussian  blue,  test  for.  409 
preparation  of  dilute,  398 
quantitative  estimation  of,  410 
Schonbein's  test  for,  410 
strength  of  different  varieties  of,  399 
symptoms  of  poisoning  by,  499 
tests  for,  407 

time  of  death  in  poisoning  by,  403 
time  when  symptoms  commence   in 

poisoning  animals  by,  403 
time  when   symptoms   commence   in 
poisoning  man  by,  403 
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Hvdroevanic  acid,  treatment  of  poisoning  by, 

408 
Hydrofluoric  acid.  261 

c:ise  of  poisoning  by,  261 
Hyoseyamia,  374 
Hvoscvaoiin,  state  of  pupils  in  poisoning  bv, 

*33l" 
Hyoseyamns,  37-1 

analysis  in  cases  of  poisoning  by,  375 

Bases  of  poisoning  hy.   375 

experiments  on  animals.  375 

post- mortem  appearances.  375 

symptoms  of  poisoning  by,  375 

treatment  of  poisoning  by,  375 

albus.  374 

aureus    374 

niger  [s*e  hyoseyamns),  374 

physaloides.  374 

scopolia.  374 
Hypboloma.  285 
Hypnotism.  759 
Hypochlorites      - 
Hypochlorite  of  soda,  cases  of  poisoning  by, 

99 
Hypochlorous  acid    98 
Hymen,  various  forms  of,  642 

laceration  of.  647 
Hypochondriasis,  745 
Hypospadias  transmitted,  579 
Hypostases.  44 
Hysterical  mania,  747 


Identity,  personal,  560 

from  scars.  578 
Idiocy,   752 
Idiosyncrasy,  influence  on  action  of  poisons, 

Idiosyncrasies,  942 
Igasuria,  301 
Ilex  aquifolium,  265 
Illusions.  757 
Impotence.  595 
Incised  wounds.  934 
Indecent  exposures.  638 
Indecency  often  insanity,  633 
Indian  nut,  279 

poke,  326 

tobacco.  296 
Indigo,  sulphate  of.  263 
Induction  of  premature  labor.  655 
Infamous  conduct  in  professional  men.  627 
Infants,  measurements  of  newborn. 
Infanticide.  "S5 
Infantile  lencorrbcea.  650 
Inflammation.  54 

and  its  sequelae.   933 
Inherited  syphilis,  634 
Inks,  composition  of.  5S5 

sympathetic,  585 
Inoe »,  396 
Inquests.  26 

origin  of.  26 
Insanity,  731.  806 

acts  relating  to,  764 

c  i  uses  of,  737 

varieties  of.  735 
Insect  powder.  Australian  and  Persian.  219 
Iodide  of  potassium,  analysis  after  death  bv, 
102 
cases  of  poisoning  by,  103 
preparation  of,  101 
symptoms  of  poisoning  by.  102 


Iodide  of  potassium,  tests  for.  102 

treatment  of  poisoning  by,  102 
Iodine.  100 

analysis  in  cases  of  poisoning  by,  101 

cases  of  poisoning  by,  ](>2 

chronic  poisoning  by,  100 

fatal  doses.  101 

post-mortem  appearances  after  poisoning 
by.  101 

presence  in  hydrochloric  acid,  257 

presence  in  nitric  ^eid,  244 

sources  of.  100 

stains  of.  248 

symptoms  of   100 

treatment  of  poisoning  by,  101 
Iodisru,  100 
Ipecacuan.  2o7 
Ipecacuanha,  267 

action  on  opium,  336 
Iridium   1S2 
Iron,  182 

analysis  in  cases  of  poisoninz  aft-er  the 
salts  of.  1S4 

in  articles  of  food.  914 

pyrite-    - 

fatal  doses.  183 

chloride  of,   182 

presence  in  nitric  acid.  244 

quantitative  estimation  of,  183 

tests  for  the  salts  of.  183 

treatment  of  poisoning  by  salts  of,  183 

use  of,  as  an  abortive.   182 

symptoms  of  poisoning  hy  salts  of.  182 

cases   of  poisoninz  with  perchloride  of, 
154 

oxi  le  of.  from  gas  works.  2:'S 

sulphate  of.  182 

moulds.  5''9 

stains  of  citrate  of.  509 

stains  of  sulphoevanide  of.  509 
Irritants,  animal,  465 

anomalous  symptom*  produced  by,  61 

causes  of  death  from.  61 

diseases  simulating  poisoning  by.  62 

differences  bt-tween  the  action  of  corro- 
sives and,  61 

poisons,    distinction    between  the  symp- 
toms produced  by  trichina  and,  472 

mechanical,  52 

prst  mortem  appearances  of,   72 

symptoms  of,  61 


J.rob.  Sarah.  923 
Jacob's  rifle,  983 
Jalap.  272 

resin  of.  273 
Jalapic  acid.  273 
Jalapin,   273 
Jamestown  weed.  371 
Jardine  case.  616 
Jasmine,  yellow,   298 
Jatropha  curcas.  279 

cases  of  poisoning  bv.  279 

manihot,  279.  399 

cases  of  poisoning  by,  279 

multifida.  279 

urens.  279 
Jaw.  lower,  changes  of.  at  different  ages 
Jr,y  v.  Gr'sliam  Life  Offi.:- 
Jervia.   326 

Jockeys  gain  weight  from  air.  918 
Juniperus  sabina,  {see  savin),  269 
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Jute,  499 
Juva  tree,  279 


Kelp,    114 

Kernel.*  of  fruits,  hydrocyanic  ncid  in,  3' 

Kidney  beans,  396 

Kidneys,  rupture  of.  1029 

Kiestin  in  pregnancy,  609 

Kinderirood  on  noma,  650 

Kino,  stains  of,  509 

Kirschwasser,  hydrocyanic  acid  in,  399 

Knots  on  funis.  693 

in  suspected  murder.  827 
position  of,  in  hanging,  831 

Knout,  the,   954 

Kreasote  (see  creasote),  462 


Labor,  premature,  655 

Laburnum,  291 

cases  of  poisoning  by,  291 
experiments  on  animals  with,  291 
symptoms  produced  by,  291 

Lac-dye,  spectrum  of.  519 

Lacerated  wounds,  935 

Lactarii.  285 

Lactucarium,  269 

Lactuca  sativa,  2691 
virosa,  269 

Lactucia,  269 

L'ifurt,  case  of,  593 

Lime.,  Harriet,  533,  1048 

Lapis  infern.ilis   (see  silver,  nitrate  of),  216 

Larkspur,  357 

Lateral  hermaphrodism,  593 

Laudanum.  331 

cases  of  poisoning  by,  341,  349 

Laughing  gas  (see,  nitrous  oxide),  489 

Lauracese,  N  0  ,  289 

Laurel  camphor,  289 

water,  cases  of  poisoning  by,  423,  424 

hydrocyanic  acid  in,   399 
roses,  396 

Lead,   184 

action  of  acids  on,  195 

action  of  water  on,  193 

action  on  animals  of  the  salts  of.  188 

analysis  after  cases  of  poisoning  by,  197 

articles  of  food  contaminated  with,  189, 

190 
causes  insanity,  751 
chronic  poisoning  by,  189 
causes  of  chronic  poisoning,  189 
not  a  natural  constituent  of  the  body,  68 
palsy,  192 
post-mortem  appearances  after  poisoning 

by,   195 
presence  in  commercial  tin,  176 
quantitative  estimation  of,  198 
symptoms  of  chronic  poisoning,  191 
treatment  of  chronic  poisoning.  193 
symptoms  of  acute  poisoning  by,  188 
treatment  of  acute  poisoning  by,  189 
tests  for,  196 

to  test  its  presence  in  water,  194 
compounds  of,  185 
acetate  of,  187,  188 

cases  of  poisoning  by,  198 
chemical  properties  of,  187 
fatal  doses,  188 
time  of  death,  188 


Lead,  carbonate  of,  185 

cases  of  poisoning  by  carbonate  of,  199 

chloride  of,   185 

chroma te  of,  169,  186 

iodide   of,  186 

nitrate  of,   187 

oxide  of,  186 

uses  in  glass  and  earthenware  manu- 
facture, 186 
use  as  an  abortive,  186 
use  for  adding  to  sour  wines,  186 
cases  of  poisoning  by,   199 

oxycbloride  of,  186 

cases  of  poisoning  by  red,  199 

iri-lted.  u*e  to  kill,  887 

subacetate  of.  187,   188 

cases     of    poisoning    by    subacetate     of, 
199 

sugar  of  (set-  lead,  acetate  of),  187 

sulphate   of.  186 

sulphide  of,  186 

white  (lead,  carbonate  of),  185 
Leaden  water  pipes.  189,  194 
L'eau   dejavetle,   98 
Le  Cot's  cases.  899 
L^doyn's  disinfecting  fluid,  187 
Leguminosae,  N  0.,  290.  396 
Lemons,  case  of  poisoning  by,  425 

essential  salts  of    (see,  binoxalate  of  pot- 
ash), 4::o 

stains  on  steel,  509 
Legitimacy,  718 
Lesser  hemlock,  385 
Letters  from  lunatics.  741 
Lettuce,   ordinary.  269 

strong-scented.   269 
Leucorrhcei  simulates  rape,  650 
Levant  nut.  327 
Libavins.  spirit  of,  219 
Liebig's  tests  for  hydrocyanic  ncid,  409 
Life  insurance,  principles  of,  529 
Lightning,  death  by,  859 

burns  from.  866 

marks  from    865 

signs  of  death  from.  863 

way  in  which  it  kills,  869 

vagaries  of,  868 
Ligustrum  vu'gare,  329 
Likeness  an  inheritance,   579 

sometimes  not  hereditary,  579 
Liliacese.  NO.,  295 
Lime,    120.   124 

chloride  of,  98 

case  of  poisoning  by.  124 

nuisances    arising   from  manufacture    of 
chloride  of,  98 

tests  for  the  salts  of.   125 

kiln*,  carbonic  acid  produced    by,   478, 
482 
Linese  albicantes,  620 
Linen,  action  of  nitric  acid  on,   247 

action  of  sulphuric  acid  on.  235 

action  of  nitro  sulphuric  acid  on,  262 

fibres,  499.  503 

fibres,  jointed.  499 
Lipowitz,  method  of,  in  cases  of  poisoning  by 

phosphorus,  93 
Liquor  ammonise  (s«e  ammonia,  solution  of), 
115 

amnii,    668 

ferri  perchloridi,  182 

opii  sedativus,  332 
Liquorice,  396 
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Litharge  (see  lend,  oxide  of),  186 

cases  of  poisoning  by,  199 
Lithium.  120 

Lithotomy  may  cause  sterility,  599 
Live  birth,  676 
Liver  fluke,   473 

of  sulphur,  110 

ruptures  of,    1029 
Live?,  how  to  examine,  537,  etc 

what  trades  make  bad,  539 
Livingsta)  e,  Dr.,  5S3 
Lobelf-.ceae,   N.O.,  296 
Lobelia.  296 

infL.ta,  296 

analysis  in  eases  of  poisoning  by,  297 

cases  of  poisoning  by,  298 

fatal  doses.  297 

symptom*  of  poisoning  by,  297 

treatment  of  poisoning  by,  297 
Lobelic  acid,  297 
Lobelin,  297 
Lobelina.  297 
Localization  of  brain  symptoms,  1021 

of  spinal  symptoms,  1022 
Locock's  pulmonic  wafers,  332 

cases  of  poisoning  by.  348 
Locust  nuts,  396 
Loganiaceae,  N.O.,   398 
Logwood  stains,  508 
Loliuru  temulentum,   2S7 
Lords  and  ladies.  266 
Loss  of  weight  in  starvation.  919 
Lucifer  match  disease,  90 

factories,  precautionary  measures  to 
be  adopted,  91 
Lunar  caustic  {see  silver,  nitrate  of),  216 
Lunatics,  how  to  examine,  761 

malapraxis,  637 

responsibility  of.  770 
Lungs,  application  of  poisons  to,  57 

death  beginning  at  the,  555 

foetal,  682 

weight  of  before  and  after  breathing,  682 

wounds  of.  1024,  1025 
Luscombe  v.  Preltyj ikn,  728 
Lypemania,    744 
Lytta  vesicatoiia  (see  cantharides),  466 


Macquir's  neutral  arsenical  salts,  157 
Madder,  red    spectrum  of,  519 

stains.  508 
Magenta  and  blood,   separation  of,  for   spec 

troscopic  reseai  ch,  519 
Magenta,  poi-onous  action  of,  448 
Magistery  of  bismuth,  167 
Mai  worm,  poisonous  action  of,  465 
Majority  and  minority.  570 
Males  and  females,  differences  described,  562, 

563 
Malingering,  75,  807 
Malpraxis,  626 
Mammary  changes,  605 
Maud/ester,  Duchess  of,  796 
Manchineel,  278 
Manganese.    199 

not    a  natural   constituent  of  the    body, 
68 

action  on  animals,  200 

tests  for,   200 
Mania.   740 

Manna,  action  of  nitrosulphuric  acid  on,  262 
Manzunilla,  278 


Marine  acid  (see  hydrochloric  acid),  252 

Marsh  marigold,  269 

Marsh's  test  for  arsenic,  148 

Martini-Henry  rifle,  984 

Massicot,  186 

Matches,  composition  of,  989 

disease  produced  by  lucifer,  90 
Materials  for  analysis,  77 
Maturity,  signs  of.  in  newborn  children,   687 
Mayhem,  or  maiming  1050 
Meadow  narcissus,  265 

saffron.  321 
Measly  pork,  473 
Measurements  at  different  ages,  565,  etc. 

micrometric,  497,  523 
Measures,  conversion  of  foreign  into  English, 
523 

French  and  German,  968 

popular,  233 
Meat,  cases  of  poisoning  by.  476 

characters  of  good.  475 

circumstances  under  which  it  should    be 
condemned,  475 
Mechanical  irritants,  52 

mixture,  action  of  poison  modified  by,  57 
Meconic  acid,  337,  338 
tests  for,  338 
Medical  care  a  necessity,  929 

evidence,  972 
Medico-legal  reports,  700 
Melampodium,  357 
Melancholia.  744 
Melanotic  spots,  73 
Melanthaceae,  N.O.,  319 

Meloe  proscarabseus,  poisonous  action  of,  465 
Melting-points  of  metals.  880 
Membranes  of  foetus,  657 
Menispermaceae,  N.O.,  327 
Menispermumcocculus  (see  cocculus  Indicus), 

327 
Menstrual  blood,  528 

Mephitic   effluvia  given  off  by  burning  char- 
coal, 484 
Mercurial  sbe°pwash,  200 

tremors,  203 
Mereurialis  perennis,  395 
Mercuric  methide,  210 

cases  of  poisoning  by.  214 
Mercurious  chloride   (see  calomel),  208 
Mercury,  200 

ammoniated     (see.    mercury,    ammonious 
chloride  of),  208 

ammonio-chloride  of,  20S 

cases  of  poisoning  by,  212 

analysis  in  cases  of  poisoning  by.  207 

bichloride  of   (see  corrosive    sublimate), 
201 

cases  of  poisoning  by,  210 

chloride  (see  corrosive  sublimate),  201 

chronic  poisoning  by,  203 

compounds  of.  201 

cyanide  of,  210,  416 

cases  of  poisoning  by,  214 

detection  in  saliva.  2117 

detection  in  urine,  207 

melonide  of,  418 

nitrates  of,  210 

cases  of  poisoning  by,  213 

oxide  of  (see  red  precipitate),  209 

oxvmuriate  of  (see  corrosive  sublimate), 
201 

oxysulphate  of  (s»e  turpeth  mineral),  209 

causes  insanity,  751 
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Mercury,  perchloride  of  (see  corrosive  subli- 
mate), 201 

quantitative  estimation  of,  208 

Reinsch  s  test  for,   151 

separation  of  arsenic  from,  207 

sulphide  of  (see  vermilion),  209 
uses  of.  209 

sulphocyanide  of,  210,  418 

cases  of  poisoning  by,  214 

tests  for  salts  of.  204 

use  as  an  abortive,  203 
Mesmerism.   759 
Metallic  salts,  presence  in  hydrochloric  acid, 

256 
Metals,  action  of  sulphuric  acid  on,  234 

of  the  alkalies,  104 
Methaemoglobin,  511 
Methyl  alcohol.  434 
Methylated  spirit,  434.  440 
Methylene,  bichloride  of,  462 

cases  of  poisoning  by  the  vapor  of,  462 
Methylic  alcohol,  preparation  of,  439 
Mezereon.  384 

cases  of  poi-oning  by,  385 
Micrometer  measurements,  498 

scales.  49S.  523 
Microscopic  objects,  magnitude  of,  498 

test  for  blood,  520 
Microspectroscopy,  512 

general  precautions    to  be    observed  in, 
519 
Microspectroscopic  examination  of  a  recent 

bloodstain  on  a  white  fabric,  514 
Milbank  Penitentiary,  915 
Milk,  absorption  of  opium  by,  341 

in  breasts,  620 

unwholesomeness  dependent  on  food,  474 
on  disease  of  cows,  476 
Mineral  acids,  227 

green.  156 

yellow,  186 

poisons.  85 

systematic  analysis  for,  80 
Minium,  187 

Minims,  relationship  between  drops  and,  401 
Minor  signs  of  de  ith.  40 

signs  of  pregnancy,  610 
Minority  and  majority,  570 
Mirbane,  essence  of  (see  nitrobeozol).  441 
Mistletoe  berries,  396 

Mitscherlich,  method  of  recovering  phospho- 
rus in  cases  of  poisoning,  93 
Modes  of  death,  553 
Moles,  nasii,  etc.,  579 
Molybdenum    214 
Monkshood  (sen  aconite),  349 
Monomania    741 
Monsters.  Black-tone  on,  587 
Moore,  Anne,  of  Tutbury,  926 
Morning  sickness,  605 
Mortars,  990 
Morphia.  332 

analysis  in  cases  of  poisoning  by,  339 

cases  of  poisoning  by,  346,  349 

estimation  of,  in  opium,  332 

failure  in  detecting  after  death,  340 

fatal  doses.  335 

fatal  periods.  335 

post-mortem  appearances,  337 

properties  of,  333 

solubility  in  different  liquids,  333 

state  of  pupils  in  poisoning  by,  334 

symptoms  of  poisoning  by,  333 


Morphia,  tests  for,  337 

treatment  of  poisoning  by,  336 

meconate  of,  332 
Morrison's  pills,  295 
Mosaic  gold,  219 
Mother's  marks.  579 
Motion,  laws  of,  992 
Mountain  ash,  415 

berries,  396 
Mucous    membrane,    action   of    hydrochloric 
acid  on,  256 
action  of  sulphuric  acid  on.  235 

membranes,  action  of  nitric  acid  on,  247 
application  of  poisons  to,  57 
Mutter,  case  of.  1045 
Murder  and  suicide  combined,  977 
Mummification,  49 
Mumps,  599 
Munduli,  290 
Munjeet,  spectrum  of,  529 
Muriatic  acid  (see  hydrochloric  acid),  252 
Mu  scar  in,  284 

Muscular  susurrus  of  uterus.  607 
Mushrooms,  poisonous  and  edible,  283 
Mussels,  poisonous,  477 
Mutilation,  1050 
Mutilations,  identity  from.  579 
Mutton,  unwholesome,  470 
Myrtle-leaved  sumach,  273 


Nails,  rate  of  growth,  959 
Napellina,  350 
Naphtha  (coal),  462 

cases  of  poisoning  by,  463 

wood,  439 

(see  methylic  alcohol),  439 
Narceia,  33 1. '332 
Narcein,  action  of  hot  and  cold  sulphuric  acid 

on,  320 
Narcissus  pseudo-narcissus,  265 
Narcotics,   diseases   that   simulate  poisoning 
by,  73 

and    narcotico-acrids,    post-mortem    ap- 
pearances of,  72 
symptoms  of,  62 
Narcotin,  331,  332 

Natural  constituents,  how  far  poisons  are,  67 
Navigators  eat  largely,  911 
Navy,  food  used  in,  911 
Nsevi,  moles,  etc.,  579 
Nepenthe,  332 

cases  of  poisoning  by,  349 
Nerium  oleander,  265 

Nerve-tissue,  application  of  poisons  to,  57 
Nerves,  the  cranial,  781 
Neuralin.  350 
Nickel,  214 

Nicolytia  {sk'  nicotin).  376 
Nieotia  (see  nicotin),  376 
Nicotiana  tabacum  (see  tobacco),  376 
Nicotin,  state  of  pupils  in  poisoning  by,  334 

tests  for,  377 

as  an  antidote  for  strychnia,  305 

cases  of  poisoning  by,  381 

properties  of,  376 

relation  between  coma  and,  389 
Nicotina  (see  nicotin),  376 
Nicotylia  (see  nicotin),  376 
Niderkorii,  on  post-mortem  rigidity,  39 
Nightshade,  black,  382 

garden,  382 

woody,  382 
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Nitrates,  properties  of,  248 
Nitre,  108 
Nitric  acid.  213 

and  nitrous  acids,  fumes  of.  490 
acid,  action  on  vegetable  matters,  246 
action  on  animal  substances,  247 
analysis   in  cases  of  poisoning  by, 

250 
boiling-points  of,   246 
cases  of  poisoning  by,  251 
congeaiing-points  of,  246 
estimation  of,  250 
fatal  doses.  248 
impurities  of.  244 
Liebigs  test  for,  249 
mixtures  of  water  and,  246 
po*t  mortem  appearances,  248 
preparation  of.  243 
properties  of,  246 
purification  of,  244 
specific  gravities  of  solutions  of  dif- 
ferent st lengths  of  2  45 
stains  produced  by,  248,  251 
symptoms  of  poisoning  by,  248 
tests  for,  249 

times  of  death  after  poisoning  by,  248 
varieties  of.  244 
Nitrobenzin  (see  nitrobenzol),  441 
Nitrobenzol,  441.  442 

analysis  in  ca-es  of  poisoning  by,  445 
ca-es  of  poisoning  by,  446 
conclusions   to    be   drawn    from  experi- 
ments on  animals  with,  443 
effects  of  soap  scented  with,  442 
experiments  on  animals,  443 
piist-mortem  appearances,  443 
preparation  of,  441 
relationship    between     anilin    poisoning 

and  poisoning  by,  444 
symptoms  of  poisoning  by,  442 
tests  for,  445 
treatment,  442 
Nitrogen  protoxide  (see  nitrous  oxide),  489 
Nitroglycerin,  262.  463,  894 

analysis  in  cases  of  poisoning  by,  464 
cases  of  poisoning  by,  464 
experiments  on  animals,  463 
preparation  of,  463 

symptoms  of  liquid  and  vaporous,  463 
Nitrohydrochloric  acid,  262 

action  in  various  bodies,  262 
tests,  263 
Nitrosulphuric  acid,  261 

action  in  organic  bodies,  261 
properties  of,  261 
tests  for,  262 
Nitrous  ether,  461 

Nitrous  fumes,  cases  of  poisoning  by,  490 
Nitrous  oxide,  4S9 

effects  of  inhalation  of,  489 
preparation  of,  489 
properties  of.  489 
Noma  mistaken  for  rape,  650 
Non-mercurial  plate  powder,  416 
Nordhausen  sulphuric  acid,  228 
Noriott,  Jane,  1039 
Nose,  slittinsr,  case  of,  1051 
Notes  not  to  be  read,  28 

written,  may  be  produced,  28 
Nuisances  arising  from  manufacture  of  bleach- 
ing powder,  99 
manufacture  of  super- 
phosphate, 103 


Nuisances,  various  trade,  253 

NuU,  Robert,  case  of,  534 

Nux  vomica,  299 

cases  of  poisoning  by.  317 
state  of  pupils  in  poisoning  by,  334 
toxicological  examination  in  cases  of 
poisoning  by  the  seeds  of  the,  299 

Nysien,  on  post-mortem  rigidity,  39 


Objects,  methods  of  measuring,  513 
Obstetric  calendars,  614,  615 
0 -hletic  poison,  856 
(Enanthe  crocata,  394 

post-mortem  appearance*,  394 
symptoms  of  poisoning  by,  394 
treatment  of  poisoning  by,  394 

sofraree,  396 
Oil  of  bitter  almonds,   circumstances  under 
which  produced.  413 
cases  of  poisoning  by,  420,   423 
fatal  doses,  414 
purified,  414 
symptoms,  414 
Oil  of  Dippel,  460 

Oil  of  grain  (see  amylic  alcohol),  439 
Oil  of  hartshorn.  460 
Oil  of  tar  (see  creasote),  462 
Oil  of  turpentine  (see.  turpentine).  464 
Oil  of  vitriol  (see  sulphuric  acid),  227 
Oleaceae.  N.O.,   329 
Operations  leave  marks,  580 

results  of,  635        * 
Opium  (see  morphia),  330 

as  an  antidote  for  strychnia,  305 

eaters,  336 

eating  in  life  insurance.  548 

and  its  preparations,   330 

absorption  by  the  milk,  341 

action  in  children,  335 

analysis  of,  331 

in  cases  of  poisoning  by,  339 

cases  of  poisoning  by,  341 

causes  insanity,  751 

failure  in  detecting  after  death,  340 

fatal  doses,  335 

fatal  periods.  335 

how  far  modified  by  use  of  alcohol,  336 

mistaken  for  effects  of  alcohol,  335 

morphia  present  in,  333 

pharmacopo3i.il  preparations  of,  331 

post  mortem  appearances,  337 

poisoning  simulated    by  urEemic  poison- 
ing, 335 

state  of  pupils  in  poisoning  by,  334,  335 

symptoms  of  poisoning  by,  333 

tests  for,  337 

treatment  of  poisoning  by,  336 
Orange-juice  stains  on  steel,  509 
Ordeal  bean  (see  calabar  bean),  292 
Order  of  signs  of  death,  50,  51 
Orfila's  tables  of  height,  575 
Orpiraent  (see  arsenic,  sulphide  of),  158 
0-mic  acid,  215 
Osmium,  214 
Ossification,  defective,  709  ' 

points  of,  565 
Ovaries,  disease  of,  592 

loss  of,  592 
Orercrowding,  481,  856 
Ovum,  description  of,  657 
Oxalate  of  potash  (binoxalate  of  potashl,  430 
Oxalates  in  urine,  425 
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Oxalates,  tests  for  alkaline,  428 

analysis  in  cases  of  poisoning  by,  429 
ca^es  of  poisoning  by,  430 
fatal  doses.  427 

post-mortem  appearances,  428 
properties  of,  42(5 
Oxalic  acid,  preparation  of,  425 

presence  in  rhubarb.  427 
quantitative  estimation  of,  430 
stains  produced  by,  430 
symptoms  of  poisoning  by.  426 
tests  for,  428 

treatment  of  poisoning  by,  427 
uses  of,  425 
Oxygen,    inhalation    of,    as    a    remedy    for 
strychnia  poisoning,    305 


Pace,  case  of,  1034 

Paederasty,  600 

Pahonin,  poison  of,  396 

Pains,  pretended,  8l4 

Palladium,   215 

Palmated  larkspur,  357 

Papaveraceee.  N  0.,  330 

Papaver  somnifei  uni  (see  opium),  330 

Papaverin,  aciion  of  hot  and   cold  sulphuric 

acid  on,  320 
Paper,  action  of  nitric  acid  on,  247 

action  of  sulphuric  acid  on,  235 

hangings,  arsenic  in.  156 

erasures  in,  586 

pellets  may   kill,  lf)06 
Papier   moure.   157 
Paraffin  moulds  of  bootmarks,  587 

oil,  463,  S88,  890 

case  of  poisoning  by,  463 
Paraplegia,  598 
Paralysis,   general,  749 

true  and  false,  809 
Parchmentation  (see  wounds,  etc.),  32 
Paregoric.  331,   348 
Parents,  share  of  male  and  female,  in  heredity, 

579 
Parsnip  (wild)    396 
Pasque  flower,  357 
Patagonian  missionaries,  928 
Pate,  case  of,- 792 
Patent  yellow,  186 
Pauper  lunatics,  765 
Pattir,  poisoned   by  digitalis,  361,  552 
Peachnut  kernels,  essence  of    (see  o\\  of  bitter 
almonds),  413 

oil  (sex  oil  of  bitter  almonds),  413 
Peach  plants.  415 
Peavock,  Rrg.  v.,  631 

Pearl  white  (see  bismuth,  nitrate  of),  167 
Pearlash,   104,  108 
Pearson's  solution,  157 
Pedicularis  palustris,  395 
Pellagra,  916 
Pelvis,  diameters  of,  564,  632 

female,  organs  of,  645 

male  and  female,  562 
Penalty  for  not  attending  summons.  29 
Penetration  need  not  be  complete,  640 
Pennyroyal.  665 
Pepper,  black,  371 

case  of  poisoning  by,  371 
Percussion  caps,  895 

Perforation,  causes  of,  other  than   by  corro- 
sive poisons,  72 
Peritoneum,  reflexions  of,  706 


Persian  insect  powder,  291 
Personal  identity,  560 
Petroleum,  463 

burns  from,  888 

case  of  poisoning  by,  463 
Pharaoh's  serpents.  210,  418 
Pheasants,    unwholesomeness    due     to    food. 

474 
Phellandrium  aquaticum,  394 

cases  of  poisoning  by,  394 
Phenic  acid  (see  carbolic  acid),  449 
Phenol  (st-c  carbolic  acid).  449 
Phenyl,  hydride  of  (see  benzol),  441 

hydrate  of  (see  carbolic   acid),  449 
Phenylamin  (see  anilin).  447 
Phosphoretted  hydrogen,   490 
Phosphorus,  allot  ropie  forms  of,  85 

action  of  diff-rent   gises  and  vapors  on, 
checking  the  luminosity  of.  86 

analysis  in  cases  of  poisoning  by,  92 

burns  arising  from,  86 

cases  of  poisoning  by,  95 

chronic  poisoning  by.  90 

circumstances  affecting  its   oxidation  in 
air.  85 

fatal  doses,  88 

physiological  action  of.  89 

post-mortem  appearances  after  poisoning 
by,  89 

properties  of,  87 

quantities   normally   found    in    different 
animal  solids  and  fluids,  95 

solubility  of,  87 

symptoms  produced    by  poisonous    doses 
of.  87 

tests  for,  91 

treatment  of  cases  of  poisoning  by,  88 

times  of  death,  88 
Physic  nut.  279 
Physical  basis  of  insanity.  776 

condition,  action  of  poison  modified  by, 
56 
Physostigma  venenosum    (see  calabar  bean), 

292 
Physostigmia,  293 
Physostigmin,  293 

state  of  pupils  in  poisoning  by,  334 
Pic/iegni,  General,  848 
Pierotoxin,  328 
Pinekitrd,  Regiua  v.,  846 
Pinkroot,   397 
Piperin,    action  of  hot   and     cold   sulphuric 

acid  on.  320 
Placenta,  the,  658 
Plate  powders,  non-mercurial,  417 
Platinum,  216 

tests  for,  216 
Ploucquet's  test,  682 
Plumbum  corneum,  186 
Pneumatosis  of  retinal  veins,  38 
Poison  and  violence  combined,  967 
Poison,  ivy,   265 

oak,  265 

of  sausages,  471 

sumach,  265 
Poisoned  wounds,  936 

Poisoning  cases,  systematic  chemical  analysis 
in,  76 

compound,  496 

general  symptoms  of,  fil 

treatment  of  cases  of,   63 

symptoms  of,  produced  by  unwholesome 
foods,  60 
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Poisonous  fish,  477 
foods,  470 

fungi  (see.  fungi,  poisonous),  282 
gases,  death  by,  854 
Poisons,  absorption  of,  66 
action  of,  53,  66 

of  dead  and  living  tissue  on  poisons, 

341 
modified  by  dose,  56 

by  physical  state,  56 
by  the  part  to  which    it  is  ap- 
plied, 57 
animal,  465 
causes  of  failure  in  detecting  poisons   by 

analy'sis,  68 
chemical  combination,  57 
circumstances  leading  to  the  suspicion  of 

the  administration  of,   59 
classification  of,  76 
dtfinition  of,  52 

diseases  simulating  action  of,  62,  73 
elimination  of,  by  the  excretions,  65 
evidence  to  be  derived  from   the  absence 

of  poisons  on  analysis,  68 
how  far  natural  constituents  of  the  body, 

67 
in  infanticide,  698 
influence  of  habit  on,  57 
idiosyncrasy  on,  58 
food  on  action  of,  69 
health  on,  58 
sleep  on  action  of,  59 
local  action  of,   53 

malicious  introduction  of,  into  body,  68 
mechanical  mixture,  57 
methods  by  which  they  may  get  out    of 

the  body,  66 
remote  action  of,  54 
variation  in  symptoms  of,  68 
various  methods  of  administration,  52 
Policies,  disputed,  list  of,  548,  553 
Points  of  ossification,  568 
Polydactylism,  579 
Pomacese.  N.O.,  396 
Poppies,  syrup  of,  332 
Poppleu-ell  Reg.  v.,   631 
Pork,  poi.-onous  action  of,  470 

measly,  473 
Portland  sage,  266 
Portsmouth,  Earl  of.  790 
Post-mortem  examination,  30 
rigidity,   38 
staining,  44 

examinations  in  cases  of  poisoning,  70 
Potash,  104,  108 
tests  for,  106 

quantitative  estimation  of,  108 
acid  oxalate  of  (binoxalate  of  potash),  430 
arsenite  of,   155 

cases  of  poisoning  by,  164 
bichiomate  (see  dichromate),  170 

cases  of  poisoning  by,  112 
binarsenate  of,  157 
binoxalate  of  (we  binoxalate  of  potash), 

110,  430 
bisulphate  of,   109 

cases  of  poisoning  by,  162 
bitartrate  of,    109 
carbonate  of,  108 

cases  of  poisoning  by,  111 
dichromate  of,  cases  of  poisoning  by,  170 
chronic  poisoning  by,  169 
symptoms  of  poisoning  by,  169 


Potash,    dichromate  of,   poisoning  by,  treat- 
ment, 169 
uses,  169 

analysis  after  poisoning  by,   170 
experiments  on  animals,   169 
post-mortem  appearances,   169 
hydriodate  of   (see  iodide  of  potassium), 

101 
nitrate  of,  108 

cases  of  poisoning  by,   1 1 1 
Potassa  fusa  (see  potassium  hydrate),  104 
Potassic  carbonate,  109 

nitrate,  108 
Potassio-antimonious  tartrate,  109 
Potassium,  104 
alum,  110 
bromide  of,  99 
cyanide  of,  416,  422,  424 
ferroeyanide  of,  416 
hydrate,  104 

analysis  in   cases  of  poisoning  by, 

107 
cases  of  poisoning  by,  110 
fatal  doses,  105 
(gravity    of    solutions    of    different 

strengths),  104 
impurities  of,  105 

postmortem  appearances  after  poi- 
soning by,  105 
symptoms  of  poisoning  by,  105 
tests  for,  106 
time   of  death  after   poisoning    by, 

105 
treatment  of  poisoning  by,  105 
iodide  of  (see  iodide  of  potassium),  101 
sulphide  of.  1 10 
sulphocyanide  of,  416 
tests  for,  417 
Potato,  382 

spirit  (see  amylic  alcohol),  439 
Pregnancy,  extrauterine,  619 
cautions  as  to,  603 
medico-legal  relations  of,  603 
previous,  654 
risks  of,  547 
signs  of,  604 
tubal.  619 
cases  of  early,  632 
Premature  children,  616 

labor,  655 
Premiums,  additional,  how  to  calculate,  553 
Presumption  of  death,  533 
Privet,  329 

cases  of  poisoning  by,  330 
Professional  secrets,  28 
Projectiles,  978,  993 
Prolapse  of  uterus,  592 

ovaries,  592 
Proof  spirit,  424 
Proofs  of  respiration,  703 
Proportions  of  human  figure,  576 
Prunus  laurocerasus  (see.  cherry  laurel),  415 

padus,  416 
Prussian  blue,  test  for  hydrocyanic  acid,  409 
Prussic  acid  (see  hydrocyanic  acid),  398 

as  an  antidote  for  strychnia,  305 
Pudenda,  the  female,  described,  641 
Puerperal  mania,  741 
Pull  of  trigger,  981 

Pulse,  above  100  generally  indicates  disease, 
547 
at  different  ages,  table  of  the,  547 
Punctured  wounds,  934 
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Pupils,  changes  in  the  state  of,  under  the  ac- 
tion oi  diffeient  poisons,  334 

circumstances  influencing  state  of,  334 

contraction  of,  334 

dilatation  of,  334 
Purging  nuts,  276 
Purple  foxglove  (see  digitalis),  359 
Putrefaction,  how  far  hastened  by  the  action 
of  poisons,  71 

changes,  oider  of.  44,  46 

before  birth,  704 
Putridity,  unwholesouieness   of  food   due  to, 

470 
Putty  powder.  219 
Pyrogallic  acid,   433 

Pyroxylic  spirit  (see  methylic  alcohol),  439 
Pyrophori,  889 


Quantities,  necessity  for  estimation  of,  66,  67 
"Quietness,"   332 
Quinine,  268 

experiments  on  animals  with.  268 
Quinoidin,  sulphate  of,  268 
Quotations  must  be  verified,  28 


Rabbit  pie,  poisonous  action  of  a,  471 
Ranunculac>  ae,  N.  0.,  349 

state   of  (Upils  in   poisoning   by    plants 
belonging  to  the  order,  334 
Ranunculus  >>ciis,  358 

flammula,  358 
Rape,  039 

in  sleep,  651 

sometimes  fatal,  649 
Rat  pastes.  87,  137 
Ratsbane  {see  aisenious  acid),  137 
Ruynur,  murder  of,   1045 
Realgar,  158 
Recognition  by  flash  of  pistol,  etc..  559 

at  it  distance,  558 
Red  arsenic.  158 

lead.  187,  209 

pail  t,  stains  of,  509 

phosphorus,  85 

ptecipitate,   209 

cases  of  poisoning  by,  212 

Saunders  stains,  508 
Register,  medical  men  should,  626 
Reg  v.  Cluderny,  53 
Rtinseh's  test  lor  arsenic,  151 

mercu'y,  152 
Religion  and  insanity,  738 
Reports  of  poisoning  cases,  suggestions  as  to 

drawing  up,  75 
Responsibility  of  criminals,  770 
Respiration,  cessation  of,  a  sign  of  death,  37 

amount  of  air  necessary  for,  481 

carbonic  acid  produced  by,  478 

effects  of  on  the  infant,  682,  703 

poisons  affecting  organs  of,  54 
Results  of  analysis,  evidence  arising  from,  65 
Revolvers,  985 
Rhatany,  stains  of,  509 
Rheumatoid  arthritis,  570 
Rhodium,  182 
Rhus  radicans,   265 

toxicodendron,  265 

vernix,  265 
Riclut,  measurerr  ents  of  uterus,  625 
Ricinus  communis,  279 
Rifles,  various  forms,  980 


Right  and  left-handedness,  976 

Rigidity,  post-mortem,  38 

Ri smim' s  green,  171 

"  Rijjor  mortis,  "  40 

Risks  in  signing  lunacy  certificates,  768,  806 

Risus  sardonicus,  62 

Rocliellesalt.    109 

Rockets.  979 

Roei/ever's  corollaries,  610 

Roman  vitriol  (see  copper,  sulphate  of),   173 

Rope.  ;i  long,  required  for  hanging,  829 

Rosacea*    N.  0.,  415 

Rose  s  phosphorus,  85 

Ro.-in,  -164 

Ross,  Elizabeth,  580 

Rowan  tree,  396 

Rupture  of  uterus,  631 

li*er,  spleen,  kidneys,  etc.,    1029 
Rubidium.  120 
Rue,  358  664 

Ciises  of  poisoning  by,  358,  669 
Rupture  of  viscera,  action   of  poisons  simu- 
lated by,  74 
Rust  spot's,  509 
Rutac  as.  N.  0.,  358 
Rutii  graveolens,  358 


Sabadillia,  326 

Sabadtlla,  or  cevadella,  319 

Sal  ammoniac,  1 18 

Sal  de  duobus,  109 

Sal   polycbrest,  109 

Sal    prunelle,   108 

Sal    volatile,    1  17 

Sale  of  diseased  meat,  474 

Salicin,  action  of  sulphuric  acid  on,  235 

hot  and  cold  sulphuric  acid  on,  320 
Salivation,  causes  of,  203 

mercurial,  203 
Saltpetre,  108 

Salts  of  sorrel  (see  binoxalate  of  potash),  430 
Sambucus  edulus,  267 

nigra,  267 
Sandar.icha,  158 
Sanguinaiia  stains,  508 
Santonin,  similarity  to  strychnia,  301 
Satcina  botulina,  471 
Sausage  poison,  471 

theories  to  account  for,  471 
Savin,  269,  665,  669 

cases  of  poisoning  by,  270 

experiments  on  animals.  269 

fatal  doses,  270 

oil  of,  270 

post-mortem  appearances,  270 

symptoms  of  poisoning  by,  270 

toxicological  analysis,  270 
Scalds,  878 
Scammonin,  272 
Scammony,   272 
Scarlet  runner  beans,  396 
Scars,  identity  from,  578 
Seheele's  green  (see  copper,  arsenate  of),  155 

test  for  arsenic,  146 
Srhonbein  s  test  for  hydrocyanic  acid,  410 
Srh rotter' s  phosphorus,  S5 
Schweinfurt  green,  156 
Scillitin,  296 
Scotch  soda,  113 
Scottish   Widows'  Life  Office,   experience   of, 

537 
Scrophulariacese,  N.  0.,  359 
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Scurvy,  sea,  914 

Secale  cornutum  (see  ergot  of  rye),  281 

Secondary  symptoms,  634 

Secrets,  professional.  28 

Seeds  of  nux  vomica.  299 

Selenuretted  hydrogen,  491 

Self-inflicted  injuries,  11152 

S-///5,  ibe  valet,  1037 

Seminul  stains,  501 

Lassaigne"s  test  for,  501 
microscopic  examination  of,  502 
tests  lor,  50  I 
Serous  membranes,  application  of  poisons  to, 

57 
Sesamoid  bones,  568 
Sewer  g.-.ses,  492 

cases  of  poi-oning  by,  494 
Sewers,  cesspools,  emptying  of.  492 

compo.-iiion  of  the  air  of  the  city,  493 
Sex,  determination  of.  561 
Sexual  organs  compared,  589 
Shaking  palsy,  203 
Sheep,  man  hanged  by  a,  832 
wa>h,  arsenical,    137 
washes,  mercurial,  200 
Shock-,  poisons  that  kill  by,  62 
Shock  to  spinal  cord,  811 
Sickness,  morning,  605 
Signs  of  death,  35-51 
<S.  Ignatius'  hean,  301 
Silicon,  leirafluoride  of,  103 
Silk.  499 
Silver,  216 

compounds  of,  216 

cyanide  of  [fee.  silver  solution),  416 

tests  for  cyanide  of,  407 

nitrate  of,  216 

analysis  in   cases  of  poisoning   by, 

218 
cases  of  poisoning  by.  218 
experiments  on  animals,  216 
post  moi tern  appearances,  217 
quantitative  analysis,  217 
syinptums.  216 
tests,  217' 
treatment,  217 
solution,  composition  of,  416 
analysis  of,  416 
cases  of  poisoning  by,  423 
symptoms  produced  by,  417 
Simps'm  and  wife  v.  Duvey,  633,  635 
Simpson's  rat  pa^te,  137 
Sium  latifoliuin,  396 
Skeletons,  lengths  of.  512 
Skin,  application  of  poison  to,  57 
Skin,  human,  de.-cribed,  958 
Skojitsi,  a  Russian  sect,  1034 
Skull  of  foetus.  656.  705 

measurements  of,  578.  656,  687 
varieties  of,  577 
Sleep,  influence  on  action  of  poisons.  59 

symptoms  produced  by  poisons  that  pro- 
duce, 62 
Small  shot,  penetration  of,  1001 
Smalts,  171 
Smelling  salts,  117 
Smoking  tobacco,  379 
Smothering,  853 
Snails,  unwboiesomeness  dependent  on  food, 

474' 
Soap,  effects  of.  scented  with  nitrobenzol,  442 
hard.  113 
lees,  113 


Soap,  soft,  104 
Socotrine  aloes,  295 
Soda,   114 

caibonate  of,  114 

cases  of  poisoning  by,  114 
arsenite  of.  155 

cases  of  poisoning  by.  164 
bicaibunate  of,  114 
Sodic  carbonate  (see  soda,  carbonate  of),  114 
Sodium,  112 

chloride  of,  114 

cases  of  poisoning  by,  115 
hydrate,  112 

cases  of  poisoning  by,   115 
gravities    of  solutions    of    different 

strengths,  1 13 
tests  for,  113 
hypochlorite  of,  98 
nitrate  of,  1 14 
stannate  of,  219 
sulphide  of,  114 
Sodomy,  600 
S..ft  soap,  104 
Solanaceae.   N.  0..  362 

state   of  pupils   in  poisoning  by   plants 
belonging  to  the  order,  334 
Solania  (si-e  solanin),  3S3 
Solanidin,  383 
Solanin,   383 

action  of  hot  and  cold  sulphuric  acid  on, 

3211 
cases  of  poisoning  by,  384 
experiiuents  on  animals  with,  383 
post-mortem  appearances,  383 
propei  ties  of,  383 
tests  for,  383 

treatment  in  cases  of  poisoning  by,  383 
Solanum  dulcamara  (see  solanin),  382 
cases  of  poisoning  by,  3S4 
nigrum  (•?*«  solanin),  382 

cases  of  poisoning  by.  384 
tuberosum  (s-e  solanin),  382 
cases  of  poisoning  by,  3S4 
Solubility  of  poisons,  effect  on  commencement 

of  symptoms,  61 
Solution  of  ammonia  (see  ammonia,  solution 

of).  115 
Solutive  water  (see  nitric  acid),  243 
Sorbus  acicuparia,  415 

Sorrel,  salts  of  (see  binoxalate  of  potash) ,  430 
Sound,  velocity  of,  560 
Sovereign  life  office.  536 
Spanish  fly  (see  cantharides),  466 
Spectra  of  bio  >d,  5  1  1 
Spectrum  analysis,  apparatus  for,  512 
Spectroscopic  test,  history  of,  509 

for  blood,  509 
Spermatozoa.  502 

bodies    with    which   they    may   be    con- 
founded, 503 
human,  502 
of  other  animals,  503 
power  of  resisting  putrefaction,  503 
Sphacelus,  950 

Spiders,  poisonous  action  of,  465 
Spinal  cord,  poisons  affecting  the,  54 
Spirits  of  hartshorn  (see  ammonia,  solution  of), 

115 
Spirits  of  salt  (see  hydrochloric  acid),  252 

of  turpentine  (see  turpentine),  464 
Spleen,  ruptures  of,   1 029 
Spontaneous  combustion,  889 
Spotted  hemlock,  387 


1080 


INDEX. 


Spurge  laurel,  385 

Spurgeworts,  278 

Spuned  rye  (see  ergot  of  rye),  281 

Squilla  maritiuia,  296 

Squill,  296 

eases  of  poisoning  by,  296 
Squirting  cucumber,  275 
Staggers,  473,  474 
Stagyer  weed,  357 
Stains,   501,  508 

blood,  504 

of  bromine,  iodine,  and  nitric  acid,  248 

produced  by  hydrochloric  acid,  260 

produced  by  oxalic  acid,  430 

seminal  (see  seminal  stains),  501 

of  sulphuric  acid,  240 
Starch-corpuscles,    similarity    to    blood  cor- 
puscles. 524 

action  of  nitric  acid  on,  247 

action  of  nitro-sulphuric  acid  on,  262 

action  of  sulphuric  acid  on,  234 
Starvation,  death  by,  904 

cases  of,  923 

treatment  of,  929 
Stavesacre,  357 
Sterility,  575,  600 

Stibiated  tartar   (see  antimony,  potassio  tar- 
trate of),  126 
Stillbirth,  causes  of,  691 
Stinking  hellebore,  358 
Stomach,  self  digestion  of,  35 

wounds  of.   1030 
Stomachs  of  infants,  684 
Stout,  case  of  Mrs.,   826 
Strabismus,  true  and  false,  813 
Strangulation,  694,  841 

treatment  of,  844 

post-mortem  appearances,  843 
Strength  of  textile  fabrics,  845 
Stomach,  examination  of,  78 

pump,  when  and  bow  to  be  used.  63 
Stramonium,   analysis  in  cases  of  poisoning 
by,  372 

cases  of  poisoning  by,  373 

characters  of  plant,  371 

experiments  on  animals  with,  372 

posi-mortem  appearances,  372 

state  of  pupils  in  poisoning  by,  334 

symptoms  of  poisoning  by,  372 

treatment  of  poisoning  by,  372 
Strontia,  120 
Strontium,  120,  124 

nitrate  of.  124 

tests  for,  1 24 
Strophanus  hispidus,  396 
Strychnia,  301 

analysis  of  stomach  after  poisoning  by, 
309 

cases  of  poisoning  by,  312 

chemical  properties  of,  302 

color  tests  for.  306 

commencement  of  symptoms  in  poisoning 
by,  303 

failure  in  its  detection  after  death,  311 

fatal  doses,  304 

impurities  of,  302 

Marshall  Hall's  test  on  frogs  for,  307 

poisoning   through   the    medium    of   the 
milk,  304 

post  mortem  appearances,  304 

solubility  in  different  liquids,  302 

symptoms  of,  301 

tests  for,  206 


Strychnia,  tetanus  arising  from,  74 
times  of  death,  304 
treatment  of  poisoning  by,  305 
Strychnine,   state  of  pupils  in  poisoning  by, 
334,  335 
symptoms  of,  303 
state  of  pupils  in,  334 
Strychnos  colubrina,  301 
ignatia,  301 
nux  vomica,  299,  301 
tieute.  267.  301 
toxifera,  301 
Sugar,  acid  of  (see  oxalic  acid),  425 
action  of  nitric  acid  on,  246 
action  of  nitro  sulphuric  acid  on.  261 
action  of  sulphuric  acid  on,  234 
of  lead,  187 
Sulphindigotic  acid,  263 
Sulpbocyanic  acid,  417 
Sulphocyanide  of  mercury,  418 

potassium,  417 
Sulphur,  liver  of,   110 

quantity  present  indifferent  samples  of 

coal,  495 
dioxide,  495 

tests  for  hydrocyanic  acid,  409 
Sulphuretted   hydrogen,  491 

analysis  in   cases  of   poisoning   by, 

494 
cases  of  poisoning  by,  494 
circumstances  under  which  it  is  pro- 
duced, 491 
experiments  on  animals,  492 
fatal  doses.  492 
post-mortem  appearances,  493 
properties  of,  491 
symptoms,   491 
■tests  for,  494 
treatment  of,  493 
Sulphuric  acid,  227 

aetion  on  certain  alkaloids,  320 
action  of  metal  on,  234 
affinity  for  water,  233 
analysis  after  poisoning  by,  239 
arsenic  in,  230 

analysis  of  stains  in  wood  and  cloth- 
ing, 240 
boiling-points  of,  233 
cases  of  poisoning  by,  241 
chemical   properties  of,  233 
factories,  228 
fatal  doses,  236 

heat     and     condensation     resulting 
from  admixture  of  water  and,  234 
impurities  of.  229 
means  of  distinguishing  free   from 

combined,  238 
methods  of  purifying,  231 
nuisances   arising  from  preparation 

of,   228 
physical  properties  of,  231 
post  mortem  appearances  after  poi- 
soning by,  236 
preparation  of,  227 
presence  in  hydrochloric  acid,  257 
presence  in  nitric  acid,  244 
quantitative  estimates  of,  241 
quantity  present  in  urine,  240 
strength  of  various  solutions  of,  232 
symptoms  of  poisoning  by.  236 
tests  for,  237 
time  of  death.  236 
treatment  of  poisoning  by,  236 
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Sulphuric  acid,  varieties  of,  231 
Sulphurous  acid,  495 

experiments  on  animals  with,  495 
poisonous  effects  of,  495 
presence  in  sulphuric  acid,  229 
tests  for,  496 
uses  of,  495 
Superphosphate,  manufacture  of,  103 
Suspected  poisoning,  method  to  be  pursued 

in  a  case  of,  63,  69 
Sudden  death,  556 
Suffocation,  death  by.  693,  850 
post-mortem  signs  of,  852 
treatment  of,  852 
Survivorship,  534 
Summons  to  inquest,  26 
superior  courts,  28 
Superior  courts,  the,  28 
Superfoetation,  718 
Supposititious  children,  725 
Suydam.  Levi,  594 
Swamp  hellebore,  326 
Sweet  almond,  413 

spirits  of  nitre,  461 
Su-eeine,  case  of,  651 
Syncope,  death  by,  555 
Syphilis  from  accoucheur,  633 

incubation  of,  633 
Syrup  of  poppies,  332 


Tamus  communis,  276 

Tannic  acid,  action  of  sulphuric  acid  on,  235 
Tannin  as  an  antidote  for  strychnia,  305 
Tansy,  397 

oil  of,  397 
Tapeworms,  473 
Tapioca,  279,  399 
Tar,  oil  of  (see  creasote),  462 

case  of  poisoning  by,  462 
Tardie-u  on  hanging,  831 

on  suffocation,  853 
Tartar,  cream  of,  109 

emetic    (see    antimony,  potassio-tartrate 
of),  109,  126 
Tartaric  acid,  433 

Tartarized  antimony  (see  antimony,  potassio- 
tartrate  of),  126 
Tartrate  of  antimony  and  potash   (see  anti- 
mony, potassio-tartrate  of),  126 
Tasteless  ague  drop,  155 
Tattooing,  marks  of,  580 
Taxus  baccata,  271 

Taylor,  Dr.,  measurements  of  skeletons,  577 
Taenia  echinococcus,  473 

solium,  473 

mediocanellata,  473 
Teeth,  a  test  of  age,  543 

syphilitic,  634 

temporary  and  permanent,  542 
Teichmann ' s  test,  526 
Telegraph  wire  cuts  a  head  off,  1043 
Temperature  falls  after  death,  38 

sometimes  rises  after  death,  38 
Tenancy  by  ctir/esy,  592,  678 
Terebenthene  (see  turpentine),  464 
Tertiary  symptoms,  634 
Testes,  absence  of,  593 

non-descent  of,  593 
Tetanus,  distinction  between  idiopathic   tet- 
anus and  that  from  the  effects  of  strych- 
nia, 74 
Tetra-methyl  of  ammonium,  116 

69 


Thallium,  218 
Thames  mystery,  1049 
T/tenard's  phosphorus,  85 
Thorax,  organs  of,  672 
Thorn  apple,  371 
Thornton,  Abraham,  654 
Throat,  suicidal  wounds  of,  1023 
Thurtell  and  Hunt,  1049 
Tbymeleacese,  N.O.,  384 
Ticunas,  300 
Tichborne  trial,  580 
Tin,  218 

analysis  in  cases  of  poisoning  by  salts  of, 
220 

cases  of  poisoning  by  chloride  of,  220 
"compounds  of,  219 

experiments  on  animals  with  salt  of.  219 

tests  for  salts  of,  219 

prepare  liquor,  219 
Tissues,  action  different  in  poisons,  341 
Titanium,  220 

Toad,  poisonous  action  of,  465 
Tobacco,  376 

pipe,  deaths  from,  1020 

action  of  manufacture  on  workpeople,  380 

analysis  in  cases  of  poisoning  by,  380 

experiments  on  animals  with,  377 

fatal  doses,  379 

fatal  periods,  386 

post-mortem  appearances,  379 

smoking,  379 

state  of  pupils  in  poisoning  by,  334 

symptoms  of  poisoning  by,  378 

treatment  of  poisoning  by,  379 
Tolerance  of  drugs,  58 
Tolu  plant,  396 
Toot  plant,  273 

poison,  396 
Torpedoes,  980 

Torture,  unwholesomeness  of  the  flesh  of  ani- 
mals killed  by,  474 
Toxic  insanity,  751 
Toivnley,  Victor,  774 
Traction  borne  by  child's  neck,  633 
Trades,  those  which  shorten  life,  539 
Trances,  759 
Traumatic  delirium,  950 

fever,  950 

modes,  1035 
Trematoda,  473 
Trichina  spiralis,  471 
Trichinous  disease,  471 

fatal  cases  of,  472 
simulating  irritant  poisoning,  472 
Trichomonas  vaginae,  503 
True  hellebore,  358 
Tungsten,  220 
Turner  s  yellow,  186 
Turpentine,  oil  of  (see  turpentine),  464 

spirits  of  (see  turpentine),  464 

action  in  phosphorus  poisoning,  89 

cases  of  poisoning  by,  464 

fatal  doses,  464 

preparation  of,  464 

properties,  464 

physiological  action,  464 
Turpeth,  mineral,  209 

cases  of  poisoning  by,  213 
Turps  (see.  turpentine),  464 

Ulcers,  distinction  between  those  from  disease 
and  those  produced  by  the  action  of  poi- 
sons, 73 
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Uuibelliferce,  N.O.,  385 

state  of  pupils  in  poisoning  by  plants  be- 
longing to  the  order.  334 
Umbrella,  fatal  injury  from,  1020 
Unwholesome  food,  470,  914 
Unnatural  crimes,  600 
Unprofessional  conduct,  627 
Unsoundness  of  mind,  731 
Upas  antiar,  266 

tree,  396 

tieute,  267,  300 

cases  of  poisoning  by,  318 
Uraomic  poisoning  simulating  opium  poison- 
ing, 335 
Uranium,  220 
Urari,  300 
Urine,  characters  of  healthy,  538 

oxalates  in,  425 

presence  of  hydrochloric  acid  in,  259 

sulphuric  acid  in,  240 
Uterus  and  ovaries,  644 

vagina,  changes  in,  607 

rupture  of,  631 

size  and  weight  of,  622 

wound  of  the  gravid,  1033 
Uterine  sound,  666 


Vaccination,  fees  for,  541 

laws  on,  541 

protects  against  small-pox,  541 
Vagina  violet  in  pregnancy,  608 
Valerie  acid,  439 
Vanilla,  396 
Vapor  of  hydrocyanic  acid,  poisonous  action 

of,  402 
Vapors,   their  power  of    checking  the  lumi- 
nosity of  phosphorus,  86 
Varec,  114 

Veal,  unwholesome,  470 
Vegetable  acids,  424 

bodies,  action   of  hydrochloric  acid  on, 
255 

coloring  matter,  156 

poisons,  list  of,  263 
Veratrin  (see  veratria),  320 
Veratria,  320-326 

cases  of  poisoning  by,  321 

experiments  on  animals  with,  321 

properties  of,  320 

reactions  of,  320 

treatment  in  cases  of  poisoning  by,  321 
Veratrum  album   (see  white  hellebore).  320, 
325 

viride,  320,  326 

cases  of  poisoning  with,  327 
Veratroidia,  326 
Veratria,   action  of  hot    and  cold  sulphuric 

acid  on,  320 
Verdigris  (natural  and  artificial),  173 
Vermilion  (see  mercury,  sulphide  of),  209 

cases  of  poisoning  by,  212 

fades  faster  than  lampblack,  581 
Vermin-killers,  137,  302 
Viburnum  opulus,  267 
Violation,  signs  of,  647 
Violence  and  poison  combined,  967 
Virginity,  what  constitutes,  641 
Virgin's  bower,  395 
Viridia,  326 

Viscera,  weights  and  sizes,  34 
Vision,  limits  of  distinct,  557 

acuteness  of,  559 


Vital  capacity  of  lungs,  546 
Vitriol  (see  sulphuric  acid),  227 
oil  of  (see  sulphuric  acid),  227 
spirit  or  essence  of  (see  sulphuric  acid), 

227 
of  copper  (see  copper,  sulphate  of),  173 
Volatile  poisons,   recovery  of,   from  the  con- 
tents of  the  stomach,  78 
Voluntary  acts,  how  far  possible  after  poison- 
ing by  hydrocyanic  acid,  403 
Vomiting,  methods  of  effecting,  63 


Wafers,  arsenic  in,  156 
Wager  of  battle,  654 
Wainwright,  case  of.  564,  1048 
Wallis,  Reg.  v.,  665' 
Walsh,  Caroline,  580 
Washing  soda,  113 
Wasps,  stings  of,  465 
Water,  action  on  copper,  176 

action  of,  on  lead.   193 

heat  and  condensation  resulting  from  ad- 
mixture of  sulphuric  acid  and,  234 

dropwort  (see  oenanthe  crocata),  394 

hemlock,  386 

impurities  of,  858 
Wattle  gum,  396 
Watson  v.  England,  533 
Watson  and  wife,  1045 
Wax  casts  of  bootmarks,  etc.,  587 
Weapons,  973 
IV,  in  ,  murder  of,  1049 
Webster,  Professor,  case  of,  580 
Weight,  summary  of  facts  on,  545 
Weights  of  infants,  546 

of  brain,  779 

of  viscera  in  adults,  34 

of  viscera  in  newborn,  690 
Weighing  machine,  use  of,  926 
Well,  to  find  depth  of,  994 
Welsh,  Caroline,  580 
Welsh  fasting  girl,  923 
Wetnurse  may  give  syphilis,  633 
Wheat,  arsenic  in,  137 
White  arsenic  (see  arsenious  acid),  137 

bryony,  274 

copperas  (see  zinc,  sulphate  of),  222 

hellebore,  325 

cases  of  poisoning  with,  326 

lead,  185 

tests  for  purity  of,  1S5 

precipitate  (see  mercury,  ammonia),  208 

vitriol  (see  zinc,  sulphate  of),  222 
Whitechnpel  tragedy,  1048 
Whitworth's  ride,  983 
Wild  cucumber,  275 

parsnip,  396 

vine,  274 
Wind-flower,  357 
Winslow's  soothing  syrup,  332 

cases  of  poisoning  by,  348 
Witherite,  121 
Wicklow  peerage,  730 
Wills,  capacity  to  make,  785 

the  making  of,  785 
Willich'  s  formula  for  expectation  of  life,  531 
Windham,  case  of,  790 
Wind-force,  table  of,  985 
Wire,  death  from  a  telegraph,  1043 
Wiseman,  case  of,  601 
Wolffian  bodies,  589-591 
Wolfsbane  (see  aconite),  349 
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"Womb  (see  uterus),  644 
Wood,  action  of  nitric  acid  on,  247 
of  sulphuric  acid  on,  234 

stains  of  sulphuric  acid  on,  240 

naphtha  (see  methylic  alcohol),  439 

distinction     between    coal    naphtha 
and,  440 

spirit  (see  inethylic  alcohol),  439 

tar.  action    of   nitro-sulphuric   acid    on, 
262 
Woody  nightshade  (see  solanin),  383 
Wool,  499 

action  of  nitric  acid  on,  247 

cloth,  action  of  sulphuric  acid  on,  235 
Woollen  fibres,  499 
Woorali,  300 
Woorara  poison,  399 

physiological  action  of,  300 

state  of  pupils  in  poisoning  by,  334 

supposed  composition  of,  300 
Wormian  bones,  568 
Worm  lozenges,  208 
Wormwoods,  268 

Wormwood,  case  of  poisoning  by  oil  of,  268 
Wounds  and  mechanical  injuries,  931 

after  death,  957 

applications  of  poisons  to,  57 

complications  of,  943 

inflicted  in  life,  947 

of  special  regions,  ]013 

relative  danger  of,  936 

shape  and  direction  of.  969,  970 

table  of  characters,  961 

time  of  infliction,  933 

varieties  of,  934 

what  are  mortal,  937 


Yellow  arsenic  (see  arsenic,  sulphide  of),  158 
jasmine,  298 

case  of  poisoning  with,  298 
Yew,  271 

tree  tea.  271 

cases  of  poisoning  by,  271 


Zaffre.  171 
Zinc,  220 

acetate  of,  222 

analysis  in  cases  of  poisoning  by,  224 

and  copper,   poisonous   effects  produced 
by  fusing,  175 

carbonate  of,  221 

chloride  of,   221-224 

cases  of  poisoning  by,  224 

compounds  of,  221 

cooking  utensils,  221 

experiments  on  animals  with  salts  of,  223 

fatal  time  after  poisoning  by  salts  of,  223 

inhalation  of  the  fumes  of,  221 

oxide  of,  221 

post-mortem  appearances,  223 

quantitative  estimation  of,  224 

symptoms  of  poisoning  by  salts  of,  222 

tests  for,  223 

treatment  of  poisoning,  223 

sulphate  of,  222 

cases  of  poisoning  by,  226 

sulphide  of,   222 

white,  222 
Zoosperms  (see  spermatozoa; ,  502 

microscopic  appearance  of,  502 
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be  completed  in  about  Forty-two  Monthly  Parts.  With  Colored  Illustrations  (natural 
size).     Large  8vo.     Price,  $2.00  each.     Thirty-Five  Parts  Now  Ready. 

***  This  work  will  serve  especially  as  an  illustrated  Botanical  Guide  to  the  British,  United  States,  and 
Indian  Pharmacopoeias  ;  it  will  also  include  other  species  employed,  or  in  common  use  though  not  official. 
Some  others  which  afford  food  substances,  of  value  chiefly  to  invalids,  have  also  been  added. 

Each  Plate  will  be  accompanied  by  letter-press  comprehending  a  full  description  of  the  plant  in  plain 
scientific  language,  its  nomenclature,  geographical  distribution,  etc.,  as  well  as  an  account  of  its  properties 
and  uses,  with  full  references  to  previous  descriptions  and  figures  and  to  more  special  treatises. 

HEATH'S  OPERATIVE  SURGERY. 

A  Course  of  Operative  Surgery,  consisting  of  a  Series  of  Plates,  each  plate  containing 
Numerous  Figures,  Drawn  from  Nature  by  the  celebrated  Anatomical  Artist,  M. 
Leveille,  of  Paris,  Engraved  on  Steel,  and  Colored  by  Hand,  under  his  immediate 
superintendence,  with  Descriptive  Text  of  Each  Operation.  By  Christopher 
Heath,  F.R.C.S.,  Surgeon  to  University  College  Hospital,  and  Holme  Professor  of 
Clinical  Surgery  in  University  College,  London.  Complete  in  Five  Quarto  Parts, 
each  containing  Four  Large  Plates,  and  Numerous  Figures.  Price  per  Part,  $2.50, 
or  bound  in  one  volume,  cloth,  $14.00. 

The  author  has  embodied  in  this  work  the  experience  gained  by  him  during  twenty 
years'of  Surgical  Teaching.  It  comprises  all  the  operations  that  are  required  in  Ordinary 
Surgical  Practice.  He  has  selected  for  illustration  and  description  those  methods  which 
appear  to  give  the  best  results  in  practice,  referring  to  the  errors  likely  to  occur  and  the 
best  methods  of  avoiding  them. 


GODLEE'S  ATLAS  OF  HUMAN  ANATOMY. 

An  Atlas  of  Human  Anatomy,  illustrating  most  of  the  ordinary  Dissections  and  many  not 
usually  practised  by  the  Student.  Accompanied  by  References  and  an  Explanatory 
Text.  By  Rickman  John  Godlee,  M.S.,  F.R.C.S.,  Fellow  of  University  College; 
Assistant-Surgeon  to  University  College  Hospital,  and  Senior  Demonstrator  of  Anat- 
omy in  University  College.  To  be  completed  in  Twelve  or  Thirteen  Bi-Monthly 
Parts,  Large  Folio  Size.  Containing  Four  Plates,  Two  Figures  to  each  Plate,  Colored, 
and  Twenty-four  Octavo  Pages  of  Letter-press,  forming,  when  complete,  a  large  Folio 
Volume  of  Plates,  with  References,  and  an  Octavo  Volume  of  Letter-press.  ,  Parts 
I.  to  V.  Now  Ready.     Price  of  each  Part,  $2.50. 

The  object  of  the  author  in  this  Series  of  Plates  is  to  supply  a  full  illustration  of  the 
Anatomy  of  the  Human  Body  in  a  form  sufficiently  portable  to  be  easy  of  reference,  and, 
by  illustrating  Dissections  not  usually  seen  in  the  dissecting-room,  to  enable  the  student  to 
understand  the  mutual  relations  of  parts,  which,  by  following  the  ordinary  course  of  in- 
struction, he  is  apt  to  regard  as  separate  and  independent.  And,  also,  by  making  the  Dis- 
sections follow  one  after  another,  in  as  many  places  as  possible,  to  enable  the  Student  to 
work  out  for  himself  the  steps  by  which  particular  organs  and  regions  may  be  exposed. 

BRAUNE'S  ATLAS  OF  TOPOGRAPHICAL  ANATOMY. 

Containing  Thirty-Four  Full  Page  Photo-Lithographic  Plates,  after  Plane  Sections  of  Frozen 
Bodies,  and  Forty-Six  large  Wood  Engravings.  The  Photo-Lithographic  Plates  have 
Marginal  References,  and  each  Plate  is  accompanied  with  Full  Explanatory  Text. 
By  WlLHELM  Braune,  Professor  of  Anatomy  in  the  University  of  Leipsic.  Trans- 
lated by  Edward  Bellamy,  F.R.C.S.,  Senior  Assistant-Surgeon  to,  and  Lecturer  on 
Anatomy  and  Teacher  of  Operative  Surgery  at,  the  Charing  Cross  Hospital.  Forming 
a  large  Imperial  Octavo  volume.  Price,  bound  in  cloth,  $12.00  ;  half  morocco,  gilt 
head,  $14.00. 

SAVAGE'S  FEMALE  PELVIC  ORGANS. 

The  Surgery,  Surgical  Pathology,  and  Surgical  Anatomy  of  the  Female  Pelvic  Organs. 
In  a  Series  of  Elegantly-Colored  Plates  and  Diagrams  taken  from  Nature ;  with  Com- 
mentaries, Notes,  and  Cases.  By  Henry  Savage,  M.D.,  one  of  the  Consulting  Med- 
ical Officers  of  the  Samaritan  Hospital  for  Women.  Third  Edition,  revised  and 
greatly  extended.  With  an  additional  Plate,  Thirty -Six  Engravings,  and  Special  Illus- 
trations of  the  Operations  on  Vesico-vaginal  Fistula,  Ovariotomy,  and  Perineal  Opera- 
tions.    A  large  4to  volume.     Price,  $14.00. 

IN   PREPARATION. 

LANCEREAUX'S  ATLAS  OF  PATHOLOGICAL  ANATOMY. 

Sixty-Four  Colored  Plates,  Drawn  from  Nature.     With  Explanatory  Text,  etc. 


SPECIMEN  PARTS  or  Numbers  of  the  Serials  will  be  mailed,  postage  paid,  upon 
receipt  of  the  retail  price. 

GOOD  CANVASSING  AGENTS  are  wanted  to  obtain  Subscribers  to  these 
and  other  important  Works  in  course  of  publication. 


LINDSAY  &  BLAKISTON,  Publishers, 

No.  2S  South  Sixth  Street, 

PHILADELPHIA, 


THE  STUDENT'S  GUIDE  SERIES. 


Under  this  general  title  the  publishers  are  issuing  a  New  Series  of  Medi- 
cal Text-Books,  or  Hand-Books  for  Practitioners,  Moderate  in  Size  and 
Price,  and  comprising  a  Series  of  Treatises  on  the  Elementary  and  Practi- 
cal Branches  of  Medicine.  Each  one  complete  in  itself.  Prepared  by  Men 
of  Established  Reputation.  Containing  a  Condensed  Summary  of  the 
Existing  State  of  the  Science  adapted  to  the  wants  of  all  classes  of  Medical 
Men. 

NOW   READY. 

1.  TJie  Student's   Guide  to  the  Practice  of  Midwifery.     By  D. 

Lloyd  Roberts,  M.  D.,  Vice-President  of  the  Obstetrical  Society  of  London, 
Physician  to  St.  Mary's  Hospital,  Manchester.     With  95  Engravings.     Price,  $2.00 

2.  The  Student's   Guide  to  Human  Osteology.     By  William  War- 

wick Wagstaffe,  F.  R.  C.  S.,  Assistant-Surgeon  to,  and  Lecturer  on  Anatomy 
at  St.  Thomas's  Hospital.  With  23  full-page  Colored  Plates,  and  66  En- 
gravings   3-oo 

3.  The  Student's  Guide  to  Dental  Anatomy  and  Surgery.     By 

Henry  E.  Sewill,  M.  R.  C.  S.  Eng.,  L.  D.  S.,  Dental  Surgeon  to  the  West 
London  Hospital.     With  77  Engravings 1.50 

4.  The  Complete  Hand-Booh  of  Obstetric  Surgery,  or,  Short  Rules  of 

Practice  in  Every  Emergency,  from  the  Simplest  to  the  most  Formidable  Oper- 
ations in  the  Practice  of  Surgery.  By  Charles  Clay,  M.  D.,  Fellow  of  the 
London  Obstetrical  Society,  etc.     With  101  Illustrations 2.00 

3.  Surgical  Emergencies.  A  Manual  Containing  Concise  Descriptions  of 
Various  Accidents  and  Emergencies,  with  Directions  for  their  Immediate 
Treatment.  By  W.  P.  Swain,  M.  D.,  Surgeon  to  the  Royal  Albert  Hospital, 
etc.     With  82  Wood  Engravings 2.00 

0.  A  Manual  of  Minor  Surgery  and  Bandaging ,  for  the  Use  of 

House  Surgeons,  Dressers,  and  Junior  Practitioners.  By  Christopher 
Heath,  F.  R.  C.  S.,  Surgeon  to  University  College  Hospital,  etc.  With  a 
Formulae  and  86  Illustrations 2.O0 

7»  A  Hand-Book  on  the  Diseases  and  Injuries  of  the  Ear.    By 

W.  B.  Dalby,   F.  R.  C.  S.,   Aural   Surgeon  to  St.  George's  Hospital.     With 

21  Illustrations.... 1. 50 

8.  The  Student's  Hand-Boole  of  the  Practice  of  Medicine.    With 

Microscopic  and  other  Illustrations.  By  Prof.  Charteris,  of  Glasgow  Uni- 
versity    2.00 

9.  Practical    Gynaecology.     A   Hand-book  for  Students  and  Practitioners. 

With  Illustrations.     By   Heywood  Smith,  M.D.,  Physician  to  the  Hospital 

for  Women,  etc 2.00 

IN   PREPARATION. 

The  Student's  Guide  to  the  Diseases  of  the  Eye.  By  Henry  Power, 
F.R.C.S.,  M.B.,  Lond.,  Senior  Ophthalmic  Surgeon  to  St.  Bartholomew's  Hos- 
pital.    With  Engravings. 

The  Student's  Guide  to  Medical  Chemistry.  By  Albert  J.  Bernays, 
Ph.  D.,  Lecturer  on  Chemistry  at  St.  Thomas's  Hospital.     With  Engravings. 

LINDSAY  &  BLAKISTON,  Publishers, 

25  South  Sixth  Street,  Philadelphia. 
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LINDSAY  &  BLAKISTON,  Philadelphia. 
AITKEN  (william),  M.D., 

Professor  of  Pathology  in  the  Army  Medical  School,  &c, 

THE  SCIENCE  AND  PRACTICE  OF  MEDICINE.  THIRD 
American,  from  the  Sixth  London  Edition.  Thoroughly  Revised, 
Remodelled,  many  portions  Rewritten,  with  Additions  almost  equal  to 
a  Third  Volume,  and  numerous  additional  Illustrations,  without  any 
increase  in  bulk  or  price.  Containing  a  Colored  Map  showing  the 
Geographical  Distribution  of  Disease  over  the  Globe,  a  Lithographic 
Plate,  and  nearly  200  Illustrations  on  Wood. 

Two  volumes,  royal  octavo,  bound  in  cloth,  price,     .         .         $12.00 
"  "  "  "  leather,  .         .  14.00 

For  eighteen  months  Dr.  Aitken  has  been  engaged  in  again  carefully  revising  this  Great 
Work,  and  adding  to  it  many  valuable  additions  and  improvements,  amounting  in  the  ag- 
gregate almost  to  a  volume  of  new  matter,  included  in  which  will  be  found  the  adoption  and 
incorporation  in  the  text  of  the  "  New  Nomenclature  of  the  Royal  College  of  Physicians  of 
London; "  to  which  are  added  the  Definitions  and  the  Foreign  Equivalents  for  their  English 
names ;  the  New  Classification  of  Disease' as  adopted  by  the  E,oyal  College  of  Physicians,  &c. 

The  American  editor,  Meredith  Clymer,  M.  D.,  has  also  added  to  it  many 
valuable  articles,  with  special  reference  to  the  wants  of  the  American'  Prac- 
titioner. 

The  work  is  now,  by  almost  universal  consent,  both  in  England  and  the  United  States, 
acknowledged  to  be  in  advance  of  all  other  works  on  Tlie  Science  and  Practice  of  Medicine. 
It  is  a  most  thorough  and  complete  Text-book  for  students  of  medicine,  following  such  a 
systematic  arrangement  as  will  give  them  a  consistent  view  of  the- main  facts,  doctrines,  and 
practice  of  medicine,  in  accordance  with  accurate  physiological  and  pathological  principles 
and  the  present  state  of  science.  For  the  practitioner  it  will  be  found  equally  acceptable  as 
a -work  of  reference. 

ALLINGHAM  (william),  F.  R.  C.  S., 

Surgeon  to  St.  Mark's  Hospital  for  Fistula,  &c. 

FISTULA,  HAEMORRHOIDS,  PAINFUL  ULCER,  STRICT- 
URE,  PROLAPSUS,  and  other  Diseases  of  the  Rectum,  their  Diagnosis 
and  Treatment.  Third  Edition,  Revised  and  Enlarged  by  the  Author. 
Price      ........... 

This  book  has  been  well  received  by  the  Profession ;  the  first  edition  sold  rap- 
idly;  the  present  one  has  been  revised  by  the  author,  and  some  additions -made 
chiefly  as  to  the  mode  of  treatment. 

The  Medical  Press  and  Circular,  speaking  of  it,  says :  "  No  book  on  this  special  subject 
ean  at  all  approach  Mr.  Allingham's  in  precision,  clearness,  and  practical  good  sense." 

The  London  Lancet :  "  As  a  practical  guide  to  the  treatment  of  affections  of  the  lower 
bowel,  this  book  is  worthy  of  all  commendation." 

Tlie  Edinburgh  Monthly :  "  We  cordially  recommend  it  as  well  deserving  the  careful  study 
of  Physicians  and  Surgeons." 
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ATTHILL  (lombe),  M.  D., 

Fellow  and  Examiner  in  Midwifery,  King  and  Queen's  College  of  Physicians,  Dublin. 

CLINICAL  LECTURES  ON  DISEASES  PECULIAR  TO  WO- 
MEN. Second  Edition,  Revised  and  Enlarged,  with  Six  Lithographic 
Plates  and  other  Illustrations  on  Wood.    Price         .         .         .      $2.00 

The  value  and  popularity  of  this  book  is  proved  by  the  rapid  sale  of  the  first  edition, 
which  was  exhausted  in  less  than  a  year  from  the  time  of  its  publication.  It  appears  to 
possess  three  great  merits  :  First,  It  treats  of  the  diseases  very  common  to  females.  Second, 
It  treats  of  them  in  a  thoroughly  clinical  and  practical  manner.  Third,  It  is  concise,  orig- 
inal, and  illustrated  by  numerous  cases  from  the  author's  own  experience.  His  style  is  clear 
and  the  volume  is  the  result  of  the  author's  large  and  accurate  clinical  observation  recorded 
in  a  remarkable,  perspicuous,  and  terse  manner,  and  is  conspicuous  for  the  best  qualities  of 
a  practical  guide  to  the  student  and  practitioner.  —  British  Medical  Journal, 

ADAMS  (william),  F.R.  C.S., 

Surgeon  to  the  Royal  Orthopedic  and  Great  Northern  Hospitals. 

CLUB-FOOT:  ITS  CAUSES,  PATHOLOGY,  AND  TREAT- 
MENT. Being  the  Jacksonian  Prize  Essay  of  the  Royal  College  of 
Surgeons.  A  New  Revised  and  Enlarged  Edition,  with  106  Illustrations 
engraved  on  Wood,  and  Six  Lithographic  Plates.  A  large  Octavo 
Volume.     Price     .         .         .         .         .         .         .         .  $5.00 


ADAMS  (robert),  M.D., 

Regius  Professor  of  Surgery  in  the  University  of  Dublin,  &c,  &.C. 

RHEUMATIC  GOUT,  or  CHRONIC  RHEUMATIC  ARTHRI- 
TIS OF  ALL  THE  JOINTS.  The  Second  Edition.  Illustrated  by 
numerous  Woodcuts,  and-  a  quarto  Atlas  of  Plates.  2  Volumes. 
Price $8.50 

ALTHAUS  (julius),  M.D., 

Physician  to  the  Infirmary  of  Epilepsy  and  Paralysis. 

A  TREATISE  ON  MEDICAL  ELECTRICITY,  Theoretical  and 
Practical,  and  its  Use  in  the  Treatment  of  Paralysis,  Neuralgia,  and  other 
Diseases.  Third  Edition,  Enlarged  and  Revised,  with  One  Hundred 
and  Forty-six  Illustrations.     In  one  volume  octavo.     Price       .     $6.00 

In  this  work  both  the  scientific  and  practical  aspects  of  the  subject  are  ably,  concisely,  and 
thoroughly  treated.  It  is  much  the  best  work  treating  of  the  remedial  effects  of  electricity 
in  the  English  language. — New  York  Medical  Record. 

ARNOTT  (henry),  F.R.C.S. 
CANCER :  its  Varieties,  their  Histology  and  Diagnosis.     With  Five 
Lithographic  Plates  and  Twenty-two  Wood  Engravings.     Price     $2.25 

AGNEW  (d.  hayes),  M.D., 

Professor  of  Surgery  in  the  University  of  Pennsylvania. 

THE  LACERATIONS  OF  THE  FEMALE  PERINEUM,  AND 
VESICO-VAGINAL  FISTULA,  their  History  and  Treatment,  with 
numerous  Illustrations.     Octavo.     Price  .         .         .         .      $1.50 

Prof.  Agnew  has  been  a  most  indefatigable  laborer  in  this  department,  and  his  work  stands 
deservedly  high  in  the  estimation  of  the  profession.  It  is  well  illustrated,  and  full  descrip- 
tions of  the  operations  and  instruments  employed  are  given.  —  Canada  Lancet. 


ACTON  (william),  M.R.C.S.,  etc. 

THE  FUNCTIONS  AND  DISORDERS  OF  THE  REPRODUC- 
TIVE ORGANS.  In  Childhood,  Youth,  Adult  Age,  and  Advanced 
Life,  considered  in  their  Physiological,  Social,  and  Moral  Relations. 
Fourth  American  from  the  Fifth  London  Edition.  Carefully  revised  by 
the  Author,  with  additions.     .......      $2.50 

Mr.  Acton  has  done  good  service  to  society  by  grappling  manfully  with  sexual  vice,  and 
we  trust  that  others,  whose  position  as  men  of  science  and  teachers  enable  them  to  speak 
with  authority,  will  assist  in  combating  and  arresting  the  evils  which  it  entails.  The  spirit 
which  pervades  his  book  is  one  which  does  credit  equally  to  the  head  aud  to  the  heart  of  the 
author.  —  British  and  Foreign  Medico-  Chirurgical  Review. 

SAME  AUTHOR. 
PROSTITUTION:  Considered  in  its  Moral,  Social,  and  Sanitary  As- 
pects.    Second  Edition,  Enlarged.     Price      .... 

ANSTIE  (francis  e.),  M.D., 

Lecturer  on  Materia  Medica  and  Therapeutics,  etc. 

STIMULANTS  AND  NARCOTICS.  Their  Mutual  Relations,  with 
Special  Researches  on  the  Action  of  Alcohol,  Ether,  and  Chloroform 
on  the  Vital  Organism.     Octavo.  .....     $3.00 

ANDERSON   (m'call),  M.D., 

Professor  of  Clinical  Medicine  in  the  University  of  Glasgow,  &c. 

ECZEMA.  The  Pathology  and  Treatment  of  the  various  Eczema- 
tous  Affections  or  Eruptions  of  the  Skin.  The  Third  Revised  and  En- 
larged Edition.     Octavo.     Price        ......     $2.75 

BUZZARD'S  CLINICAL  ASPECTS  OF  SYPHILITIC  NER- 
VOUS AFFECTIONS.     i2mo.     Cloth.     Price     .         .         .     $1.75 

BASHAM'S  AIDS  TO  THE  DIAGNOSIS  OF  DISEASES  OF 
THE  KIDNEYS.     Sixty  Illustrations     .         .        •.         .         .     $2.00 

BASHAM  ON  DROPSY,  AND  ITS  CONNECTION  WITH 
DISEASES  OF  THE  KIDNEYS,  HEART,  LUNGS,  AND  LIVER. 

With  Sixteen  Plates.     Third  Edition.     Octavo        .         .         .     $5.00 

BARTH  AND  ROGER'S  MANUAL  OF  AUSCULTATION 
AND  PERCUSSION.     From  the  Sixth  French  Edition  .      $1.00 

BRADLEY'S  MANUAL  OF  COMPARATIVE  ANATOMY 
AND  PHYSIOLOGY.     Sixty  Illustrations.     Third  Edition    .      $2.00 

BERN  AY'S  (albert  j.),  Ph.  D. 

Professor  of  Chemistry  at  St.  Thomas's  Hospital. 

NOTES  FOR  STUDENTS  IN  CHEMISTRY.  Compiled  from 
Fowne's  and  other  Manuals.     The  Sixth  Edition.     Cloth        .     $1.25 

BY  SAME  AUTHOR. 

THE    STUDENT'S     GUIDE    TO     MEDICAL .  CHEMISTRY. 

With  Illustrations.     Preparing. 
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BEALE  (Lionels.),  M.D. 

DISEASE  GERMS:  AND  ON  THE  TREATMENT  OF  DIS- 
EASES CAUSED  BY  THEM. 

Part      I.— SUPPOSED  NATURE  OF  DISEASE  GERMS. 
Pakt    II.  — REAL  NATURE  OF  DISEASE  GERMS. 
Part  III.— THE  DESTRUCTION  OF  DISEASE  GERMS. 

Second  Edition,  much  enlarged,  with  Twenty-eight  full-page  Plates, 
containing  117  Illustrations,  many  of  them  colored.  Demy  Octavo. 
Price     ...........     $4.00 

This  new  edition,  besides  including  the  contents  revised  and  enlarged  of  the  two  former 
editions  published  by  Dr.  Beale  on  Disease  Germs,  has  an  entirely  new  part  added  on  "The 
Destruction  of  Disease  Germs." 

SAME  AUTHOR. 

BIOPLASM.  A  Contribution  to  the  Physiology  of  Life,  or  an  Intro- 
duction to  the  Study  of  Physiology  and  Medicine,  for  Students.  With 
Numerous  Illustrations.     Price        ......     $3.00 

This  volume  is  intended  as  a  Text-Book  for  Students  of  Physiology,  explaining  the  nature 
of  some  of  the  most  important  changes  which  are  characteristic  of  and  peculiar  to  living 
beings. 

PROTOPLASM,  OR  MATTER  AND  LIFE.  Third  Edition,  very 
much  Enlarged.  Nearly  350  pages.  Sixteen  Colored  Plates.  One 
volume.     Price      .........      $4.00 

Part  I.  DISSENTIENT.      Part  II.  DEMONSTRATIVE.     Part  III.  SUGGESTIVE. 

HOW  TO  WORK  WITH  THE  MICROSCOPE.  Fourth  Edition, 
containing  400  Illustrations,  many  of  them  colored.   Octavo.   Price 

This  work  is  a  complete  manual  of  microscopical  manipulation,  and  contains  a  full  descrip- 
tion of  many  new  processes  of  investigation,  with  directions  for  examining  objects  under  the 
highest  powers,  and  for  taking  photpgraphfe  of  microscopic  objects. 

ON  KIDNEY  DISEASES,  URINARY  DEPOSITS,  AND  CAL- 
CULOUS DISORDERS.  Including  the  Symptoms,  Diagnosis,  and 
Treatment  of  Urinary  Diseases.  With  full  Directions  for  the  Chemical 
and  Microscopical  Analysis  of  the  Urine  in  Health  and  Disease.  The 
Third  Edition.  Seventy  Plates,  415  figures,,  copied  from  Nature. 
Octavo.     Price    *.         .         .         .         .         .         .         .  $10.00 

THE  USE  OF  THE  MICROSCOPE  IN  PRACTICAL  MEDI- 
CINE. For  Students  and  Practitioners,  with  full  directions  for  exam- 
ining the  various  secretions,  &c,  in  the  Microscope.  Fourth  Edition. 
500  Illustrations.     Octavo.       Much  enlarged.     Price       .         .     $8.00 

BLOXAM  (c.  l.),  . 

Professor  of  Chemistry  in  King's  College,  London. 

CHEMISTRY,  INORGANIC  AND  ORGANIC.  With  Experi- 
ments and  a  Comparison  of  Equivalent  and  Molecular  Formulas.  With 
276  Engravings  on  Wood.  Second  Edition,  carefully  revised.  Octavo. 
Price,  in  cloth,  $4.00;  leather,       ......     $5.00 

SAME  AUTHOR. 
LABORATORY    TEACHING;     OR    PROGRESSIVE    EXER- 
CISES   IN    PRACTICAL    CHEMISTRY.      Third   Edition.      With 
Eighty-nine  Engravings.     Crown  Octavo.     Price    .         .         .     $2.00 


BENNETT  (j.  henry),  M.  D. 

NUTRITION  IN  HEALTH  AND  DISEASE.  A  Contribution  to 
Hygiene  and  to  Clinical  Medicine.  Third  Edition,  Revised  and  En- 
larged.    Octavo.      Cloth.     Price $2.50. 

BIRCH '(s.b.),  M.D., 

Member  of  the  Royal  College  of  Physicians,  &c. 

CONSTIPATED  BOWELS ;  the  Various  Causes  and  the  Different 
Means  of  Cure.     Third  Edition.     Price  .         .         .         .     $1.00 

BUCKNILL(john  charles),  M.D.,  &  TUKE  (daniel  h.),M.D. 

A  MANUAL  OF  PSYCHOLOGICAL  MEDICINE:  containing  the 
Lunacy  Laws,  the  Nosology,  (Etiology,  Statistics,  Description,  Diagno- 
sis, Pathology  (including  Morbid  Histology),  and  Treatment  of  Insanity. 
Fourth  Edition,  much  enlarged,  with  Ten  Lithographic  Plates,  and  nu- 
merous other  Illustrations.     Octavo.     Preparing. 

This  edition  will  contain  a  number  of  pages  of  additional  matter,  and,  in  consequence  of 
recent  advances  in  Psychological  Medicine,  several  chapters  will  be  rewritten,  bringing  the 
Classification,  Pathology,  and  Treatment  of  Insanity  up  to  the  present  time. 

BROWNE  (j.  h.  balfour),  Esq. 

MEDICAL  JURISPRUDENCE  OF  INSANITY.  Second  Edition, 
very  much  Enlarged.  With  References  to  the  Scotch  and  American 
Decisions,  etc.,  etc.     Octavo.     Price      .         .         .         .         .     $5.00 

BIDDLE  "(johnb.),  M.  D., 

Professor  of  Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical  College,  Philadelphia,  &c. 

MATERIA  MEDICA,  FOR  THE  USE  OF  STUDENTS.     With 

Illustrations.      Eighth  Edition,  Revised  and  Enlarged.     Price     $4.00 

This  new  and  thoroughly  revised  edition  of  Professor  Biddle's  work  has  incorporated  in 
it  all  the  improvements  as  adopted  by  the  New  United  States  Pharmacopoeia  just  issued.  It 
is  designed  to  present  the  leading  facts  and  principles  usually  comprised  under  this  head  as 
set  forth  by  the  standard  authorities,  and  to  fill  a  vacuum  which  seems  to  exist  in  the  want 
of  an  elementary  work  on  the  subject.  The  larger  works  usually  recommended  as  text-books 
in  our  Medical  schools  are  too  voluminous  for  convenient  use.  This  will  be  found  to  contain, 
in  a  condensed  form,  all  that  is  most  valuable,  and  will  supply  students  with  a  reliable  guide 
to  the  course*  of  lectures  on  Materia  Medica  as  delivered  at  the  various  Medical  schools  in 
the  United  States. 

BALFOUrTgTw.),  M.D., 

Physician  to  the  Royal  Infirmary,  Edinburgh ;  tecturer  on  Clinical  Medicine,  &c, 

CLINICAL  LECTURES  ON  DISEASES  OF  THE  HEART  AND 
AORTA.     With  Illustrations.     Octavo.     Price       .         .         .     $4.00 

BYFORD  (wTh!)7a.M.,  M.D., 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Chicago  Medical  College,  &c, 

PRACTICE  OF  MEDICINE  AND  SURGERY.  Applied  to  the 
Diseases  and  Accidents  incident  to  Women.  Second  Edition,  Revised 
and  Enlarged.     Octavo.     Price 

SAME  AUTHOR. 

ON  THE  CHRONIC  INFLAMMATION  AND  DISPLACEMENT 

OF  THE  UNIMPREGNATED  UTERUS.     A  New,  Enlarged,  and 

Thoroughly  Revised  Edition,  with  Numerous  Illustrations.   8vo.    $2.50 

Dr.  Byford  writes  the  exact  present  state  of  medical  knowledge  on  the  subjects  presented; 

and  does  this  so  clearly,  so  concisely,  so  truthfully,  and  so  completely,  that  his  book  on  the 

uterus  will  always  meet  the  approval  of  the  profession,  and  be  everywhere  regarded  as  a 

popular  standard  work.  — Buffalo  Medical  and  Surgical  Journal. 
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BLACK   (d.  Campbell),  M.  D., 

L.  R.  C,  S.  Edinburgh,  Member  of  the  General  Council  of  the  University  of  Glasgow,  &c,  &c. 

THE  FUNCTIONAL  DISEASES  OF  THE  RENAL,  URINARY, 
and  Reproductive  Organs,  with  a  General  View  of  Urinary  Pathology. 


Price 


The  style  of  the  author  is  clear,  easy,  and  agreeable,  .  .  .  his  work  is  a  valuable  contri- 
bution to  medical  science,  aud  beinjr  penned  in  that  disposition  of  unprejudiced  philosophical 
inquiry  which  should  always  guide  a  true  physician,  admirably  embodies  the  spirit  of  its 
opeuing  quotation  from  Professor  Huxley.  —  Philada.  Med.  Times. 

BY  SAME  AUTHOR. 
LECTURES   ON   BRIGHT'S    DISEASE  OF  THE  KIDNEYS. 

Delivered  at  the  Royal  Infirmary  of  Glasgow.  With  20  Illustrations, 
engraved  on  Wood.     One  volume,  octavo,  in  Cloth.     Price     .     $1.50 

BENTLEY  and  TRIMEN'S 

MEDICINAL  PLANTS.  A  New  Illustrated  Work,  now  Publish- 
ing in  Monthly  Parts.  Thirty-five  Parts  now  ready.  Eight  Colored 
Plates  in  each  Part.     Price,  each,   ......      $2.00 

This  work  includes  full  botanical  descriptions,  and  an  account  of  the  properties  and  uses 
of  the  principal  plants  employed  in  medicine,  especial  attention  being  paid  to  those  which 
are  officinal  in  the  British  and  United  States  Pharmacopoeias.  The  plants  which  supply 
food  and  substances  required  by  the  sick  and  convalescent  will  be  also  included.  Each  spe- 
cies will  be  illustrated  by  a  colored  plate  drawn  from  nature. 

BEASLEY  (henry). 

THE     BOOK    OF     PRESCRIPTIONS.       Containing   over   3000 

Prescriptions,  collected  from  the  Practice  of  the  most  Eminent  Physi- 
cians and  Surgeons — English,  French,  and  American  ;  comprising  also 
a  Compendious  History  of  the  Materia  Medica,  Lists  of  the  Doses  of  all 
Officinal  and  Established  Preparations,  and  an  Index  of  Diseases  and 
their  Remedies.     Fifth  Edition,  Revised  and  Enlarged.     Price     £2.50 

BY  SAME  AUTHOR. 

THE  POCKET  FORMULARY:  A  Synopsis  of  the  British  and 
Foreign  Pharmacopoeias.     Tenth  Revised  Edition.     Price-     .      $2.50 

THE  DRUGGIST'S  GENERAL  RECEIPT  BOOK  and  VETERI- 
NARY FORMULARY.     Eighth  Edition.     Just  Ready.     Price,  $2.50 

BRANSTON   (thomasf.). 
HAND-BOOK  OF  PRACTICAL  RECEIPTS.     For  the  Chemist, 

Druggist,  &c. ;  with  a  Glossary  of  Medical  and  Chemical  Terms.     $1.50 

BRAUNE— BELLAMY. 

AN  ATLAS  OF  TOPOGRAPHICAL  ANATOMY.  After  Plane 
Sections  of  Frozen  Bodies,  containing  Thirty-four  Full-page  Photo- 
graphic Plates  and  numerous  other  Illustrations  on  Wood.  By  Wilhelm 
Braune,  Professor  of  Anatomy  in  the  University  of  Leipzig.  Trans- 
lated and  Edited  by  Edward  Bellamy,  F.  R.  C.  S. ,  Senior  Assistant  Sur- 
geon to,  and  Lecturer  on  Anatomy  and  Teacher  of  Operative  Surgery 
at,  the  Charing  Cross  Hospital,  London.  A  large  quarto  volume. 
Price  in  cloth,  $12.00  ;  half  morocco,    .  $14.00 
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COHEN  (i.  solis),  M.D. 

Lecturer  on  Laryngoscopy  and  Diseases  of  the  Throat  and  Chest  in  Jefferson  Medical  College, 

ON  INHALATION.     ITS  THERAPEUTICS  AND  PRACTICE. 

Including  a  Description  of  the  Apparatus  employed,  &c.     With  Cases 
and  Illustrations.      A  New  Enlarged  Edition.     Price        .         .     $2.75 

SAME  AUTHOR. 
CROUP.     In  its  Relations  to  Tracheotomy.     Price         .         .    $1.00 

CARSON  (joseph),  M.D., 

Professor  of  Materia  Medica  and  Pharmacy  in  the  University, 

A  HISTORY  OF   THE    MEDICAL  DEPARTMENT   OF  THE 

UNIVERSITY  OF  PENNSYLVANIA,   from  its  Foundation  in  1765: 
with  Sketches  of  Deceased  Professors,  &c.       .         .         .  $2.00 

CHARTERIsTmathew)^  M.  D., 

Member  of  Hospital  Staff  and  Professor  in  University  of  Glasgow, 

STUDENTS'  HAND-BOOK  OF   THE    PRACTICE  OF  MEDI- 
CINE.    With  Microscopic  and  other  Illustrations.     Price         .      $2.00 

This  book  forms  one  volume  of  the  Students'  Guide  Series,  or  Text-Books,  now  in  course 
of  publication. 

CARPENTER  (w.  b.),  M.D.,  F.R.S. 
THE   MICROSCOPE   AND    ITS    REVELATIONS.      The    Fifth 

London  Edition,  Revised  and  Enlarged,  with  more  than  500  Illustra- 
tions.   .         .         .         .         .         .         .         .        .         .  $5-5° 

CORR  (l.  h.),  M.D. 

OBSTETRIC    CATECHISM,  or  Obstetrics   reduced  to  Questions 
and  Answers.     With  Numerous  Illustrations.     Price         ..         .     $2.25 

CHAVASSE  (p.  henry),  F.R.C.S., 

Author  of  Advice  to  a  Wife,  Advice  to  a  Mother,  &c. 

APHORISMS  ON   THE    MENTAL    CULTURE  AND  TRAIN- 
ING OF  A  CHILD,  and  on  various  other  subjects  relating  to  Health 
and  Happiness.     Addressed  to  Parents.     Price         .         .         .     $1.00 
Dr.  Chavasse's  works  have  been  very  favorably  received  and  had  a  large  circulation,  the 
value  of  his  advice  to  WIVES  and  MOTHERS  having  thus  been  very  generally  recognized. 
This  book  is  a  sequel  or  companion  to  them,  and  it  will  be  found  both  valuable  and  important 
to  all  who  have  the  care  of  families,  and  who  want  to  bring  up  their  children  to  become  useful 
men  and  women.     It  is  full  of  fresh  thoughts  and  graceful  illustrations. 

CLARKE  (w.fairlie),  M.D., 

Assistant  Surgeon  to  Charing  Cross  Hospital, 

CLARKE'S   TREATISE  ON  DISEASES   OF  THE  TONGUE. 

With  Lithographic  and  Wood-cut  Illustrations.     Octavo.     Price  $5.00 
It  contains  The  Anatomy  and  Physiology  of  the  Tongue,  Importance  of  its  Minute  Exam- 
ination, Its  Congenital  Defects,  Atrophy,  Hypertrophy,  Parasitic  Diseases,  Inflammation, 
Syphilis  and  its  effects,  Various  Tumors  to  which  it  is  subject,  Accidents,  Injuries,  &c,  &c. 

COOPER  (s.). 

A  DICTIONARY  OF  PRACTICAL  SURGERY  AND  ENCY- 
CLOPAEDIA OF  SURGICAL  SCIENCE.  New  Edition,  brought 
down  to  the  present  time.  By  Samuel  A.  Lane,  F.R.C.S.,  assisted  by 
other  eminent  Surgeons.    In  two  vols.,  of  over  1000  pages  each.    $15.00 


CLAY  (CHARLES),  M.  D. 

Fellow  of  the  London  Obstetrical  Society,  &.c. 

THE  COMPLETE  HAND-BOOK  OF  OBSTETRIC  SURGERY, 

or,  Short  Rules  of  Practice  in  Every  Emergency,  from  the  Simplest  to 
the  most  Formidable  Operations  in  the  Practice  of  Surgery.  First 
American  from  the  Third  London  Edition.  With  numerous  Illustra- 
tions.    In  one  volume.  $2.00 

CHAMBERS  (thomas  k.),  M.  D., 

LECTURES,  CHIEFLY  CLINICAL.  Illustrative  of  a  Restorative 
System  of  Medicine. 

CORMACK  (sir  john  ros!)7k.  B.,  F.  R.  S.  E.,  M.  D. 

Edinburgh  and  Paris,  Fellow  Royal  College  of  Physicians,  Physician  to  the  Hertford  British  Hospital,  Paris,  &c. 

CLINICAL  STUDIES,  Illustrated  by  Cases  observed  in  Hospital  and 
Private  Practice.    With  Illustrative  Plates.    2  Volumes.    Octavo.      $5.00 

COBBOLD  (t.  spencer),  M.D.,  F.R.S. 
WORMS:  a  Series  of  Lectures  delivered  at  the  Middlesex  Hospital 
on  Practical  Helminthology.     Post  Octavo.     ....     $2.00 

CLEAVELAND  (c.  h.),  M.D., 

Member  of  the  American  Medical  Association,  &c. 

A  PRONOUNCING  MEDICAL  LEXICON.    Containing  the  Cor- 
rect Pronunciation  and  Definition  of  Terms  used  in  Medicine  and  the 
Collateral  Sciences.     Improved  Edition,  Cloth,     $1.00;  Tucks,    $1.25 
This  work  is  not  only  a  Lexicon  of  all  the" words  in  common  use  in  Medicine,  but  it  is 
also  a  Pronouncing  Dictionary,  a  feature  of  great  value  to  Medical  Students.     To  the  Dis- 
penser it  will  prove  an  excellent  aid,  and  also  to  the  Pharmaceutical  Student.     It  has  received 
strong  commendation  both  from  the  Medical  Press  and  from  the  profession. 

COLES  (OAKLEY),  D.D.S. 

Dental  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat,  &c. 

A  MANUAL  OF  DENTAL  MECHANICS.  Containing  much 
information  of  a  Practical  Nature  for  Practitioners  and  Students. 

INCLUDING 

The  Preparation  of  the  Mouth  for  Artificial  Teeth,  on  Taking  Impressions,  Various 
Modes  of  Applying  Heat  in  the  Laboratory,  Casting  in  Plaster  of  Paris  and  Metal, 
Precious  Metals  used  in  Dentistry,  Making  Gold  Plates,  Various  Forms  of  Porcelain 
used  in  Mechanical  Dentistry,  Pivot  Teeth,  Choosing  and  Adjusting  Mineral  Teeth,  the 
Vulcanite  Base,  the  Celluloid  Base,  Treatment  of  Deformities  of  the  Mouth,  Receipts 
for  Making  Gold  Plate  and  Solder,  etc.,  etc. 
With  140  Illustrations.     Price         .         .         .         .         .         .     $2.00 

SAME  AUTHOR. 
ON  DEFORMITIES  OF  THE  MOUTH,  CONGENITAL  AND 
ACQUIRED,  with  their  Mechanical  Treatment.     Second  Edition,  Re- 
vised and  Enlarged.     With  Illustrations.     Price,     .         .         .     $2.50 

CURLING  (t.b.),  F.R.S. 

Consulting  Surgeon  to  London  Hospital,  &>c, 

OBSERVATIONS  ON  DISEASES  OF  THE  RECTUM.  With 
Illustrations.  Fourth  Edition,  Revised  and  Enlarged.  Octavo.  Cloth. 
Price .     $2.75 
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CLARK  (f.  le  gros),  F.  R.  S., 

Senior  Surgeon  to  St,  Thomas's  Hospital, 

OUTLINES  OF  SURGERY  AND  SURGICAL   PATHOLOGY, 

including  the  Diagnosis  and  Treatment  of  Obscure  and  Urgent  Cases, 
and  the  Surgical  Anatomy  of  some  Important  Structures  and  Regions. 
Assisted  by  W.  W.  Wagstaffe,  F.  R.  C.  S.,  Resident  Assistant-Surgeon 
of,  and  Joint  Lecturer  on  Anatomy  at,  St.  Thomas's  Hospital.  Second 
Edition,  Revised  and  Enlarged.      Price  .         .         .         .      $3.00 

COTTLE  (e.  wyndham),  M.  A.,  F.  R.  C.  S.,  &c. 

THE  HAIR  IN  HEALTH  AND  DISEASE.  Partly  from  Notes 
by  the  late  George  Nayler,  F.  R.  C.  S.,  Surgeon  to  the  Hospital  for 
Diseases  of  the  Skin,  &c.     i8mo.     Cloth.     Price        .         .         $°-75 

COOLEY  (a.  j.). 

CYCLOPAEDIA  OF  PRACTICAL  RECEIPTS.  Containing  Pro- 
cesses and  Collateral  Information  in  the  Arts,  Manufactures,  Profes- 
sions, and  Trades,  including  Medicine,  Pharmacy,  and  Domestic 
Economy;  designed  as  a  General  Book  of  Reference  for  the  Manufac- 
turer, Tradesman,  Amateur,  and  Heads  of  Families.  The  Fifth  Edi- 
tion, Revised  and  partly  Rewritten  by  Richard  V.  Tuson,  F.  C.S.,  &c. 
Over  1000  royal-octavo  pages,  double  columns.  With  Illustrations. 
Price  ...........      $10.00 

Every  part  of  this  edition  has  been  subjected  to  a  thorough  and  complete  revision  by  the 
editor,  assisted  by  other  scientific  gentlemen.  In  the  chemical  portion  of  the  book,  every 
subject  of  practical  importance  has  been  retained,  corrected,  and  added  to;  to  the  name  of 
every  substance  of  established  composition  a  formula  has  been  attached ;  while  to  the  Phar- 
maceutist its  value  has  been  greatly  increased  by  the  additions  which  have  been  made  from 
the  British,  Indian,  and  United  States  Pharmacoposias. 

CAZEAUX  (p.),  M.  D., 

Adjunct  Professor  of  the  Faculty  of  Medicine,  Paris,  etCi 
A  THEORETICAL  AND  PRACTICAL  TREATISE  ON  MIDWIFERY, 
including  the  Diseases  of  Pregnancy  and  Parturition.     Translated  from 
the  Seventh  French  Edition,  Revised,  Greatly  Enlarged,  and  Improved, 
by  S.  Tarnier,  Clinical  Chief  of  the  Lying-In  Hospital,  Paris,  etc., 
with  numerous  Lithographic  and  other  Illustrations.     Price,  in  Cloth, 
$6.00;   in  Leather         .'.......      $7-oo 

M.  Cazeaux's  Great  Work  on  Obstetrics  has  become  classical  in  its  character,  and  almost 
an  Encyclopaedia  in  its  fulness.  Written  expressly  for  the  use  of  students  of  medicine,  its 
teachings  are  plain  and  explicit,  presenting  a  condensed  summary  of  the  leading  principles 
established  by  the  masters  of  the  obstetric  art,  aild  such  clear,  practical  directions  for  the 
management  of  the  pregnant,  parturient,  and  puerperal  states,  as  have  been  sanctioned  by 
the  most  authoritative  practitioners,  and  confirmed  by  the  author's  own  experience. 

DOBELL  (horace),  M.  D., 

Senior  Physician  to  the  Hospital. 

WINTER  COUGH  (CATARRH,  BRONCHITIS,  EMPHYSEMA, 
ASTHMA).  Lectures  Delivered  at  the  Royal  Hospital  for  Diseases  of  the 
Chest.  The  Third  Enlarged  Edition,  with  Colored  Plates.  Octavo. 
Price $3.00 

DOMVILLE  (edward  j.),  M.  D. 

A  MANUAL  FOR  HOSPITAL  NURSES  and  Others  engaged  in 
Attending  the  Sick.     i2mo.     Price #1.00 
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DIXON  (james),  F.R.C.S. 

Surgeon  to  the  Royal  London  Ophthalmic  Hospital,  &c. 

A  GUIDE  TO  THE  PRACTICAL  STUDY  OF  DISEASES  OF 
THE  EYE,  with  an  Outline  of  their  Medical  and  Operative  Treatment, 
with  Test  Types  and  Illustrations.  Third  Edition,  thoroughly  Revised, 
and  a  great  portion  Rewritten.     Price $2.00 

Mr.  Dixon's  book  is  essentially  a  practical  one,  written  by  an  observant  author,  who  brings 
to  his  special  subject  a  sound  knowledge  of  general  Medicine  and  Surgery. — Dublin  Quarterly. 

DILLNBERGER  (dr.  emil). 

A  HANDY-BOOK  OF  THE  TREATMENT  OF  WOMEN  AND 
CHILDREN'S  DISEASES,  according  to  the  Vienna  Medical  School. 
Part  I.  The  Diseases  of  Women.  Part  II.  The  Diseases  of  Children. 
Translated  from  the  Second  German  Edition,  by  P.  Nicol,  M.  D. 
Price $i-5o 

Many  practitioners  will  be  glad  to  possess  this  little  manual,  which  gives  a  large  mass 
of  practical  hints  011  the  treatment  of  diseases  which  probably  make  up  the  larger  half  of 
every-day  practice.  The  translation  is  well  made,  and  explanations  of  reference  to  German 
medicinal  preparations  are  given  with  proper  fulness.  —  The  Practitioner. 

DUNGLISON  (richard  j.),  M.  D. 

THE  PRACTITIONER'S  REFERENCE  BOOK.  Containing 
Therapeutic  and  Practical  Hints,  Dietetic  Rules  and  Precepts,  and 
other  General  Information  Useful  to  the  Physician,  Pharmacist,  and 
Student.     Octavo.     Cloth.      Price $3- 50 

DUCHENNE  (dr.  g.  b.). 

LOCALIZED  ELECTRIZATION  AND  ITS  APPLICATION 
TO  PATHOLOGY  AND  THERAPEUTICS.  Translated  by  Her- 
bert Tibbits,  M.D.     With  Ninety-two  Illustrations.     Price     .     $3.00 

Duchenne's  great  work  is  not  only  a  well-nigh  exhaustive  treatise  on  the  medical  uses  of 
Electricity,  but  it  is  also  an  elaborate  exposition  of  the.  different  diseases  in  which  Electric- 
ity has  proved  to  be  of  value  as  a  therapeutic  and  diagnostic  agent. 

Part  II.,  illustrated  by  chromo-bthographs  and  numerous  wood-cuts,  is  preparing. 

DURKEE  (silas),  •M.D., 

Fellow  of  the  Massachusetts  Medical  Society,  &c. 

GONORRHOEA   AND    SYPHILIS.     The  Sixth  Edition,  Revised 

and  Enlarged,  with  Portraits  and  Eight  Colored  Illustrations.     Octavo. 

Price $3.50 

Dr.  Durkee's  work  impresses  the  reader  in  favor  of  the  author  by  its  general  tone,  the 
thorough  honesty  everywhere  evinced,  the  skill  with  which  the  book  is  arranged,  the  man- 
ner in  which  the  facts  are  cited,  the  clever  way  in  which  the  author's  experience  is  brought 
in,  the  lucidity  of  the  reasoning,  and  the  care' with  which  the  therapeutics  of  venereal  com- 
plaints are  treated. —  Lancet. 

DRUITT  (robert),  F.R.C.S. 

THE  SURGEON'S  VADE-MECUM.  A  Manual  of  Modern  Sur- 
gery. The  Eleventh  Revised  and  Enlarged  Edition,  with  369  Illus- 
trations.     Price     .         .         .         .         .         *  .         .  $S-°o 
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DALBY  (w.  b.),  F.  R.  C.S., 

Aural  Surgeon  to  St.  George's  Hospital. 

LECTURES  ON  THE  DISEASES  AND  INJURIES  OF  THE 
EAR.  Delivered  at  St.  George's  Hospital.  With  Illustrations. 
Price      .         .         .         .         .         .         .         .         .         .         .     $1.50 

We  cordially  recommend  this  admirable  volume  by  Mr.  Dalby  as  a  trustworthy  guide  in 
the  treatment  of  the  affections  of  the  ear.  The  book  is  moderate  in  price,  beautifully  illus- 
trated by  wood-cuts,  and  got  up  in  the  best  style.  —  Glasgoiv  Medical  Journal. 

DAY  (WILLIAM  henry),  M.  D., 

Physician  to  the  Samaritan  Hospital  for  Women  and  Children,  &c. 

HEADACHES,  THEIR  NATURE,  CAUSES,  AND  TREAT- 
MENT.    Second  Edition.      121110.     Cloth.     Price  .         .     $2.00 

DUNGLISON  (robley),  M.  D., 

Late  Professor  of  Institutes  of  Medicine,  &c,  in  the  Jefferson  Medical  College, 
A  HISTORY  OF  MEDICINE,  from  the  Earliest  Ages  to  the  Com- 
mencement of  the  Nineteenth  Century.     Edited  by  his  son,  Richard 

J.  DUNGLISON,  M.  D $2-50 

ELLIS    (EDWARD),   M.  D., 

Physician  to  the  Victoria  Hospital  for  Sick  Children,  &c, 

A  PRACTICAL  MANUAL  OF  THE  DISEASES  OF  CHIL- 
DREN, with  a  Formulary.  Third  Enlarged  Edition,  Revised  and 
Improved.     One  volume.    .         .         .         .         .         .         .         $2.50 

The  AUTHOR,  in  issuing  this  new  edition  of  his  book,  says :  "I  have  very  carefully  revised 
each  chapter,  adding  several  new  sections,  and  making  considerable  additions  where  the 
subjects  seemed  to  require  fuller  treatment,  without,  however,  sacrificing  conciseness  or 
unduly  increasing  the  bulk  of  the  volume." 

ELAM  (charles),  M.D.,  F.R.C.P. 

ON  CEREBRIA  AND  OTHER  DISEASES  OF  THE  BRAIN. 
Octavo. #2.50 

FOTHERGILL  (j.  milner),  M.  D. 

THE  HEART  AND  ITS  DISEASES,  AND  THEIR  TREAT- 
MENT.    With  Illustrations.     Octavo.     Second  Edition  Preparing. 

FOX  (CORNELIUS  B.),  M.  D. 

SANITARY  EXAMINATIONS  of  Water,  Air,  and  Food.  94  En- 
gravings.    8vo.     Price $4.00 

FOX  (tilbury),  M.  D.,  F.  R.  C.  P." 

Physician  to  the  Department  for  Skin  Diseases  in  University  College  Hospital. 

ATLAS  OF  SKIN  DISEASES.  Consisting  of  a  Series  of  Colored 
Illustrations,  in  Monthly  Parts,  together  with  Descriptive  Text  and 
Notes  upon  Treatment ;  each  Part  containing  Four  Plates,  reproduced  by 
Chromo-Lithography  from  the  work  of  Willan  &  Bateman,  or  taken  from 
Original  Sources.  Now  Complete  in  18  Parts.  Price,  per  Part,  $2.00  ; 
or  in  one  large  Folio  volume,  bound  in  cloth.     Price     .         .     $30.00 
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FENNER  (c.  s.),  M.  D.,  &c. 

VISION:  ITS  OPTICAL  DEFECTS,  and  the  Adaptation  of  Spec- 
tacles ;  embracing  Physical  Optics,  Physiological  Optics,  Errors  of  Re- 
fraction and  Defects  of  Accommodation,  or  Optical  Defects  of  the  Eye. 
With  74  Illustrations:  Selections  from  the  Test  Types  of  Jaeger  and 
Snellen,  etc.     Octavo.     Price         ......     $3.50 

FOSTER   (BALTHAZAR),  M.  D., 

Professor  of  Medicine  in  Queen's  College. 

LECTURES  AND  ESSAYS  ON  CLINICAL  MEDICINE.  Re- 
vised and  Enlarged  by  the  Author.  With  Engravings.  Octavo. 
Price ....'.     $3.00 

FRANKLAND  (e.),  M.  D.,  F.  R.  S.,  &c. 

HOW   TO   TEACH    CHEMISTRY,   being  the  substance    of  Six 

Lectures  to  Science  Teachers.     Reported,  with  the  Author's  sanction, 
by  G.  George  Chaloner,  F.  C.  S.,  &c.     With  Illustrations         .     $1.25 

FEN  WICK  (samuel),  M.D.,  F.R.C.P. 

THE  MORBID  STATES  OF  THE  STOMACH  AND  DUO- 
DENUM, AND  THEIR  RELATIONS  TO  THE  DISEASES  OF 
OTHER  ORGANS.      With  Ten  Plates $5.00 

FLINT  (austin),  M.D., 

Professor  of  the  Principles  and  Practice  of  Medicine,  &c,  Bellevue  Hospital  College,  New  York, 

CLINICAL  REPORTS  ON  CONTINUED  FEVER.  Based  on 
an  Analysis  of  One  Hundred  and  Sixty-four  Cases,  with  Remarks  on 
the  Management  of  Continued  Fever;  the  Identity  of  Typhus  and 
Typhoid  Fever;  Diagnosis,  &c,  &c.     Octavo.     Price    .         .     $2.00 

GANT    (FREDERICK  J.),  F.  R.  C.  S., 
Assisted  by  Drs.  Morrell,  Mackenzie,  Barnes,  Erasmus  Wilson,  and  other  Specialists. 

THE    SCIENCE    AND    PRACTICE    OF    SURGERY.     Second 

Edition.    1700  Pages.    1000  Illustrations.    2  Vols.     Price,  cloth, 

sheep, 

DISEASES  OF  THE  BLADDER,  PROSTATE  GLAND',  AND 
URETHRA,  including  a  Practical  View  of  Urinary  Diseases,  Deposits, 
and  Calculi.  Fourth  Edition,  Revised  and  Enlarged.  With  New  Il- 
lustrations.    Now  Ready.     Price    ......     $3.50 

GODLEE  (r.  j.),  M.  D., 

Assistant-Surgeon  University  College  Hospital! 

AN  ATLAS  OF  HUMAN  ANATOMY.  Illustrating  the  Anatomy 
of  the  Human  Body,  in  a  Series  of  Dissections.  Accompanied  by 
References  and  an  Explanatory  Text.  To  be  completed  in  Twelve  or 
Thirteen  Bi-monthly  Parts,  Folio  Size,  each  Part  containing  Four  large 
Colored  Plates,  or  Eight  Figures.  Five  Parts  Now  Ready.  Price  per 
Part       .         .         .         .         .  .         ...         .         .         .     $2.50 
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GROSS  (SAMUEL  D.),  M.  D., 
Professor  of  Surgery  in  the  Jefferson  Medical  College,  Philadelphia,  etc. 

AMERICAN  MEDICAL  BIOGRAPHY  OF  THE  NINETEENTH 
CENTURY.  With  a  Portrait  of  Benjamin  Rush,  M.D.    Octavo.    $3.50 

GREENHOW  (e.  headlam),  M.  D., 

Fellow  of  the  Royal  College  of  Physicians,  etc. 

ON  CHRONIC  BRONCHITIS,  Especially  as  Connected  with  Gout, 
Emphysema,  and  Diseases  of  the  Heart.     Price      .         .         .     $1.50 

BY  SAME  AUTHOR. 

ADDISON'S  DISEASE.  Being  the  Cronian  Lectures  for  1875. 
Delivered  before  the  Royal  College  of  Physicians.  Revised,  and  Illus- 
trated by  numerous  Cases  and  5  full-page  Colored  Engravings.  One 
volume,  octavo.     Price  .         *.         .         ...         .         .  $3-°° 

HARLEY  (george),  M.  D.,  F.  R.  C.  P., 

Physician  to  University  College  Hospital. 

THE  URINE  AND  ITS  DERANGEMENTS:  With  the  Applica- 
tion of  Physiological  Chemistry  to  the  Diagnosis  and  Treatment  of 
Constitutional  as  well  as  Local  Diseases.  New  Revised  and  Enlarged 
Edition  preparing.      With  Engravings. 

We  have  here  a  valuable  addition  to  the  library  of  the  practising  physician; 
not  only  for  the  information  which  it  contains,  but  also  for  the  suggestive  way  in  which 
many  of  the  subjects  are  treated,  as  well  as  for  the  fact  that  it  contains  the  ideas  of  one  who 
thoroughly  believes  in  the  future  capabilities  of  Therapeutics  based  on  Physiological  facta, 
and  in  the  important  service  to  be  rendered  by  Chemistry  to  Physiological  investigation. 

American  Journal  of  the  Medical  Science. 

HEATH   (Christopher),  F.R.C.S., 

Surgeon  to  University  College  Hospital  and  Holme  Professor  of  Clinical  Surgery  in  University  Coflege. 

OPERATIVE  SURGERY.  Elegantly  Illustrated  by  20  Large  Col- 
ored Plates,  Imperial  Quarto  Size,  each  Plate  containing  several  Fig- 
ures, drawn  from  Nature  by  M.  LeveiHe",  of  Paris,  and  Colored  by  hand 
under  his  direction.  Complete  in  Five  Quarterly  Parts.  Price,  per  Part, 
$2.50;  or  in  one  volume,  handsomely  bound  in  cloth.     Price     $14.00 

HEWITT  (graily),  M.  D., 

Physician  to  the  British  Lying-in  Hospital,  and  Lecturer  on  Diseases  of  Women  and  Children,  &c, 

THE   DIAGNOSIS,    PATHOLOGY,   AND    TREATMENT   OF 

DISEASES    OF   WOMEN,  including   the    Diagnosis  of  Pregnancy. 

Founded  on  a  Course  of  Lectures  delivered  at  St.   Mary's  Hospital 

Medical  School.     The  Third  Edition,  Revised   and   Enlarged,  with 

.      new  Illustrations.     Octavo.     Price  in  Cloth         .         .'        .         $4.00 

"         Leather    '.         .  .  5.00 

This  new  edition  of  Dr.  Hewitt's  book  has  been  so  much  modified,  that  it  may  be  considered 
eubstantially  a  new  book ;  very  much  of  the  matter  has  been  entirely  rewritten,  and  the  whole 
work  has  been  rearranged  in  such  a  manner  as  to  present  a  most  decided  improvement  over 
previous  editions.  _  Dr.  Hewitt  is  -threading  clinical  teacher  on  Diseases  of  Women  in  London, 
and  the  characteristic  attention  paid  to  Diagnosis  by  him  has  given  his  work  great  popularity 
there.  It  may  unquestionably  be  considered  the  most  valuable  guide  to  correct  Diagnosis  to 
be  found  in  the  English  lan£uaare.  „ 
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HILLIER  (thomas),  M.D., 

Physician  to  the  Hospital  for  Sick  Children,  Sic. 

A  CLINICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN. 
Octavo.     Price      .........     $2.00 

We  have  said  enough  to  indicate  and  illustrate  the  excellence  of  Dr.  Hillier's  volume.  It 
is  eminently  the  kind  of  hook  needed  by  all  medical  men  who  wish  to  cultivate  clinical 
accuracy  and  sound  practice.  —  London  Lancet. 

HOLDEN  (luther),  F.R.C.S. 
HUMAN    OSTEOLOGY,    comprising  a  Description  of  the  Bones 
with   Delineations    of  the   Attachments   of  the    Muscles,    &c.     With 
numerous  Illustrations.     Fifth  Edition,  carefully  Revised.    Price,  $6.00 

HOLDEN'S  MANUAL  OF  DISSECTIONS  OF  THE  HUMAN 
BODY.     Fourth  London  Edition.     With  Illustrations.     Price 

LANDMARKS,  MEDICAL  AND  SURGICAL.  Second  Edition, 
Revised  and  Enlarged.     Price     .         .         .         .         .         .         $1.00 

HARRIS  (chapin  a.),  M.  D.,  D.  D.  S. 

Late  President  of  and  Professor  of  the  Principles  and  Practice  of  Dental  Surgery  in  the  Baltimore  College,  &c. 

THE  PRINCIPLES  AND  PRACTICE  OF  DENTISTRY.  Tenth 
Revised  Edition.  In  great  part  rewritten,  rearranged,  and  with  many- 
new  and  important  Illustrations.  Including — -1.  Dental  Anatomy  and 
Physiology.  2.  Dental  Pathology  and  Therapeutics.  3.  Dental  Sur- 
gery. 4.  Dental  Mechanics.  Edited  by  P.  H.  Austen,  M.D.,  Pro- 
fessor of  Dental  Science  and  Mechanism  in  the  Baltimore  College  of 
Dental  Surgery.  With  nearly  400  Illustrations,  including  many  new 
ones  made  especially  for  this  edition.  Royal  octavo.  Price,  in  cloth, 
$6.50;   in  leather  ........     $7.50 

This  new  edition  of  Dr.  Harris's  work  has  heen  thoroughly  revised  in  all  its  parts  —  more 
so  than  any  previous  edition.  So  great  have  been  the  advances  in  many  branches  of  dentistry, 
that  it  was  found  necessary  to  rewrite  the  articles  or  subjects,  and  this  has  been  done  in  the 
most  efficient  manner  by  Professor  Austen,  for  many  years  an  associate  and  friend  of  Dr. 
Harris,  assisted  by  Professor  Gorgas  and  Thomas  S.  Latimer,  M.  D.  The  publishers  feel 
assured  that  it  will-now  be  found  the  most  complete  text-book  for  the  student  and  guide  for 
the  practitioner  in  the  English  language. 

SAME  AUTHOR.' 
A  DICTIONARY  OF  MEDICAL  TERMINOLOGY,  DENTAL 
SURGERY,  AND  THE  COLLATERAL  SCIENCES.  Fourth  Edition, 
Carefully  Revised  and  Enlarged,  by  Ferdinand  J.  S.  Gorgas,  M.  D., 
D.D.S.,  Professor  of  Dental  Surgery  in  the  Baltimore  College,  &c,  &c. 
Royal  octavo.     Price,  in  cloth,  $6.50;  in  leather  .         .         $7-5° 

The  many  advances  in  Dental  Science  rendered  it  necessary  that  this  edition  should  be 
thoroughly  revised,  which  has  been  done  in  the  most  satisfactory  manner  by  Professor  Gorgas, 
Dr.  Harris's  successor  in  the  Baltimore  Dental  College,  he  having  added  nearly  three  thou- 
sand new  words,  besides  making  many  additions  and  corrections.  The  doses  of  the  more 
prominent  medicinal  agents  have  also  been  added,  and  in  every  way  the  book  has  been  greatly 
improved,  and  its  value  enhanced  as  a  work  of  reference. 

HABERSHON  (s.  o.),  M.  D.,  F.  R.  C.  R, 

Senior  Physician,  Guy's  Hospital. 

ON  DISEASES  OF  THE  ABDOMEN,  STOMACH,  and  Other 
Parts  of  the  Alimentary  Canal.     Third  Edition.     8vo.     In  Press. 
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HARDWICH  AND  DAWSON. 

HARDWICH'S  MANUAL  OF  PHOTOGRAPHIC  CHEMISTRY. 

With  Engravings.     Eighth  Edition.     Edited  and  Rearranged  by  G. 

Dawson,  Lecturer  on  Photography,  &c,  &c.     i2mo.       .         .     $2.00 

The  object  of  the  Editor  has  been  to  give  practical  instruction  in  this  fascinating  art,  and 
to  lead  the  novice  from  first  principles  to  the  higher  branches,  impressing  him  with  the  value 
of  care  and  exactness  in  every  operation. 

HEADLAND  (f.  w.),  M.  D., 

,  Fellow  of  the  Royal  College  of  Physicians,  &c,  &c. 

ON  THE  ACTION  OF  MEDICINES  IN  THE  SYSTEM.  Sixth 
American  from  the  Fourth  London  Edition.  Revised  and  Enlarged. 
Octavo.     Price      .........     $3.00 

Dr.  Headland's  work  gives  the  only  scientific  and  satisfactory  view  of  the  action  of  medi- 
cine; and  this  not  in  the  way  of  idle  speculation,  but  by  demonstration  and  experiments, 
and  inferences  almost  as  indisputable  as  demonstrations.  It  is  truly  a  great  scientific  work 
in  a  small  compass,  and  deserves  to  be  the  hand-book  of  every  lover  of  the  Profession.  It 
has  received  the  approbation  of  the  Medical  Press,  both  in  this  country  and  in  Europe,  and 
is  pronounced  by  them  to  be  the  most  original  and  practically  useful  work  that  has  been 
issued  for  many  years. 

HOFF  (o.),  M.  D. 

ON  HEMATURIA  as  a  Symptom  of  Diseases  of  the  Genito-Uri- 
nary  Organs.     Illustrated.      121110.     Cloth.     ....     $0.75 

HEATH  (Christopher),  F.R.C.S., 

Surgeon  to  University  College  Hospital,  die. 

INJURIES  AND  DISEASES  OF  THE  JAWS.     The  Jacksonian 

Prize  Essay  of  the  Royal  College  of  Surgeons  of  England,  1867.     Sec- 
ond Edition,  Revised,  with  over   150  Illustrations.     Octavo.      Price, 

#5.00 

SAME  AUTHOR. 
A  MANUAL  OF  MINOR  SURGERY  AND  BANDAGING,  for 

the  Use  of  House  Surgeons,  Dressers,  and  Junior  Practitioners.     With 
a  Formulas  and  Numerous  Illustrations.      161110.        Price  .     $2.00 

HAYDEN  (thomas),  M.  D., 

Fellow  of  the  King  and  Queen's  College  of  Physicians,  &c,  &c. 

THE  DISEASES  OF  THE  HEART  AND  AORTA.  With  81 
Illustrations.   In  two  volumes,  Octavo,  of  over  1200  pages.  Price,     ^6.00 

HUFELAND  (c.  w.),  M.D. 
THE  ART  OF  PROLONGING  LIFE.     Edited  by  Erasmus  Wil- 
son, M.  D.,  F.  R.S.,  &c.     i2mo.     Cloth.       .         .      '.         .     $1.00 

HAY  (thomas),  M.  D., 

HISTORY  OF  A  CASE  OF  RECURRING  SARCOMATOUS 
TUMOUR  OF  THE  ORBIT  IN  A  CHILD.  With  Three  Full  Page 
Illustrations,  representing  the  Tumour  in  its  Various  Stages.  Price,  $0.50 
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HEWSON  (addinell,)  M.  D. 

Attending  Surgeon  Pennsylvania  Hospital,  &c. 

EARTH    AS    A    TOPICAL    APPLICATION    IN    SURGERY. 

Being  a  full  Exposition  of  its  use  in  all  the  Cases  requiring  Topical 
Applications  admitted  in  the  Surgical  Wards  of  the  Pennsylvania  Hospi- 
tal during  a  period  of  Six  Months.     With  Illustrations.     Price  $2.50 

HUTCHINSON  (Jonathan),  F.  R.  C.  S. 

Senior  Surgeon  to  the  London  Hospital. 

ILLUSTRATIONS  OF  CLINICAL  SURGERY.  Consisting  of 
Plates,  Photographs,  Wood-cuts,  Diagrams,  etc.,  Illustrating  Surgical 
Diseases,  Symptoms  and  Accidents,  also  Operations  and  other  Methods 
of  Treatment.  With  Descriptive  Letter-press.  10  Parts  Bound,  com- 
plete in  itself.  Price,  $25.00.  Parts  1 1  and  1 2  now  ready.  Price,  $2.50 
Prospectuses  furnished  upon  application. 


HODGE  (hughl.),  M.  D. 

Emeritus  Professor  in  the  University  of  Pennsylvania. 

HODGE     ON     FOETICIDE,    OR     CRIMINAL     ABORTION. 
Fourth  Edition.     Price,  in  paper,  30  cents;  in  cloth,  .  $0-50 

HODGE'S  (h.  lenox)  NOTE-BOOK  FOR  CASES  OF  OVARIAN 
TUMORS.     With  Diagrams,  etc.     Price,  .         .         .         .  $0.50 

HOLDEN  (edgar),  A.  M.,  M.  D., 

Of  Newark,  New  Jersey. 
CONTAINING  THREE  HUNDRED  ILLUSTRATIONS. 
THE  SPHYGMOGRAPH.  Its  Physiological  and  Pathological  In- 
dications. The  Essay  to  which  was  awarded  the  Stevens  Triennial 
Prize  in  the  College  of  Physicians  and  Surgeons  in  New  York,  April, 
1873.  Illustrated  by  Three  Hundred  Engravings  on  Wood.  One  vol- 
ume octavo.     Price.       ........     $2.00 

HOOD  (p.),  M.D. 

A  TREATISE  ON  GOUT,  RHEUMATISM,  AND  THE  ALLIED 
AFFECTIONS.     Crown  octavo.  #4.25 

JONES  (h.  macnaughton),  M.  D.,  M.  Ch. 

A  PRACTICAL  TREATISE  ON  AURAL  SURGERY.  Illus- 
trated.    i2tiio.     Price  .         .         .         .         .         .         .         .     $1.50 

JONES  (T.  WHARTON),  F.R.S. 
DEFECTS  OF  SIGHT  AND  HEARING.    Their  Nature,  Causes, 
Prevention,  &c.     Second  Edition.     Price        .         .         .  $°-5° 

JONES,  SIEVEKING,  and  PAYNE. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.  By  C.  Hand- 
field  Jones,  M.  D.,  F.  R.  S.,  Physician  to  St.  Mary's  Hospital;  and 
Edward  H.  Sieveking,  M.D.,  F.R.C.P.,  Physician  to  St. Mary's  Hos- 
pital. A  New  and  Enlarged  Edition.  Edited  by  J.  F.  Payne,  M.B., 
F.R.C.P.,  Assistant  Physician  and  Lecturer  on  Morbid  Anatomy  at  St. 
Thomas's  Hospital.     With  Numerous  Illustrations.  .         .     $6.00 
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JAMES  (prosser),  M.  D.,  M.  R.  C.  P., 

Physician  to  Throat  Hospital. 
SORE  THROAT  :  Its  Nature, Varieties,  and  Treatment,  and  its  Con- 
nection with  other  Diseases.    Third  Edition.     Colored  Plates.     121110. 
Price $2.00 

KIRBY  (e.  a.),  M.  D.,  M.  R.  C.  S.  Engl, 

Late  Physician  to  the  City  Dispensary. 

ON  THE  ADMINISTRATION  AND  VALUE  OF  PHOSPHO- 
RUS, as  a  Remedy  for  Loss  of  Nerve  Power,  Neuralgia,  Hysteria,  etc. 
With  Formulae  for  Combinations  with  Iron,  etc.    Price     .         .     $1.00 

LAWSON  (george),  F.R.C.S., 

Surgeon  to  the  Royal  London  Ophthalmic  Hospital. 

DISEASES  AND  INJURIES  OF  THE  EYE,  THEIR  MEDICAL 
AND  SURGICAL  TREATMENT.  Containing  a  Formulary,  Test 
Types,  and  Numerous  Illustrations.      Price       .         .         .         .      $2.00 

This  Manual  is  admirably  clear  and  eminently  practical.  The  reader  feels  that  he  "is  in 
the  hands  of  a  teacher  who  has  a  right  to  speak  with  authority,  and  who,  if  he  may  he  said 
to  be  positive,  is  so  from  the  fulness  of  knowledge  and  experience,  and  who,  while  well  ac- 
quainted with  the  writings  and  labors  of  other  authorities  on  the  matters  he  treats  of,  has 
himself  practically  worked  out  what  he  teaches.  —  London  Medical  Times  and  Gazette. 

LEBER  &  ROTTENSTEIN  (drs.). 

DENTAL  CARIES  AND  ITS  CAUSES.  An  Investigation  into 
the  Influence  of  Fungi  in  the  destruction  of  the  Teeth,  translated  by 
Thomas  H.  Chandler,  D.M.D.,  Professor  of  Mechanical  Dentistry  in 
the  Dental  School  of  Harvard  University.  With  Illustrations.  Octavo, 
Price     ...........      $1.25 

This  work  is  now  considered  the  best  and  most  elaborate  work  on  Dental  Caries.  It  is 
everywhere  quoted  and  relied  upon  as  authority  by  the  profession,  who  have  seen  it  in  the 
original,  and  by  authors  writing  on  the  subject. 

LEGG  (j.  wickham),  M.  D. 

Member  of  the  Royal  College  of  Physicians,  &c. 

A  GUIDE  TO   THE  EXAMINATION  OF  THE  URINE.     For 

the  Practitioner  and  Student.  Fourth  Edition.  i6mo.  Cloth.  Price,  $0.75 

Dr.  Legg's  little  manual  has  met  with  remarkable  success;  the  speedy  exhaustion  of  t*o 
editions  has  enabled  the  author  to  make  certain  emendations  which  add  greatly  to  its  value. 
It  can  confidently  be  commended  to  the  student  as  a  safe  and  reliable  guide. 

LEARED  (arthur),  M.D.,  F.R.C.P. 

IMPERFECT  DIGESTION:  ITS  CAUSES  AND  TREATMENT. 

The  Sixth  Edition,  Revised  and  Enlarged.       .         .         .         .     $1.75 

KOLLMEYER  (a.  h.),  A.  M.,  M.  D. 

Professor  of  Materia  Medica  and  Therapeutics,  Montreal  College. 

CHEMIA  COARTATA ;  or,  The  Key  to  Modern  Chemistry.  With 
Numerous  Tables,  Tests,  &c,  &c.     Price,        .'        .'        .'        .     $2.25 


LIVEING  (edward),  M.  D. 

ON    MEGRIM,    SICK-HEADACHE,    AND    SOME    ALLIED 
DISORDERS.     With  Colored  Plate.     Octavo         .         .         .     $6.00 
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LEWIN    (DR.  GEORGE). 

Professor  at  the  Fr.-Wilh.  University,  and  Surgeon-in-Chief  of  the  Syphilitic  Wards  and  Skin  Diseases  of 

the  Charity  Hospital,  Berlin. 

THE  TREATMENT  OF  SYPHILIS  by  Subcutaneous  Sublimate 
Injections.    With  a  Lithographic  Plate  illustrating  the  Mode  and  Proper 
Place  of  administering  the  Injections,  and  of  the  Syringe  used  for  the 
purpose.     Translated  by  Carl  Prcegler,  M.D.,  late  Surgeon  in  the 
Prussian  Service,  and  E.  H.  Gale,  M.D.,  late  Surgeon  in  the  United 
States  Army.     Price       ........      $1.50 

The  great  number  of  cases  treated,  some  fourteen  hundred,  within  a  period  of  four  years, 
in  the  wards  of  the  Charity  Hospital,  Berlin,  only  twenty  of  which  were  returned  on 
account  of  Syphilitic  relapses,  certainly  entitles  the  method  of  treatment  advocated  by  this 
distinguished  syphilographer  to  the  attention  of  all  physicians  under  whose  notice  syphilitic 
cases  come. 

LIZARS  (john),  M.  D. 

Late  Professor  of  Surgery  in  the  Royal  College  of  Surgeons,  Edinburgh. 

THE  USE  AND  ABUSE  OF  TOBACCO.  From  the  Eighth 
Edinburgh  Edition.      i2mo.     Price,  in  flexible  cloth,  .         $0.50 

This  little  work  contains  a  History  of  the  introduction  of  Tobacco,  its  general  characteris- 
tics ;■  practical  observations  upon  its  effects  on  the  system;  the  opinion  of  celebrated  profes- 
sional men  in  regard  to  it,  together  with  cases  illustrating  its  deleterious  influence,  &c,  &c. 

MACNAMARA  (a). 

Surgeon  to  the  Ophthalmic  Hospital,  and  Professor  of  Ophthalmic  Medicine  in  the  Medical  College,  Calcutta, 

MANUAL   OF  THE   DISEASES   OF  THE  EYE.     The      Third 
Edition,   carefully   Revised;  with  Additions,  and  numerous    Colored 
Plates,  Diagrams  of  the   Eye,  many  Illustrations  on  Wood,.  Snellen's 
Test  Types,  &c,  &c.     Price  ......      $4.00 

"  This  work  when  first  published  took  its  place  in  medical  literature  as  the  most  complete, 
condensed,  and  well-arranged  manual  on  ophthalmic  surgery  in  the  English  language. 
Arranged  especially  for  medical  students,  it  became,  however,  the  work  of  reference  for  the 
busy  practitioner,  who  could  obtain  nearly  all  that  was  best  worth  knowing  on  this  subject, 
tersely  stated,  and  easily  found  by  the  aid  of  the  excellent  marginal  notes  ou  the  contents 
of  the  paragraphs."  —  Philadelphia  Medical  Times. 

MACKENZIE  (morell),  M.  D. 

Physician  to  the  Hospital  for  Diseases  of  the  Throat,  London,  &c. 

GROWTHS  IN  THE  LARYNX.  Their  History,  Causes,  Symp- 
toms, Diagnosis,  Pathology,  Prognosis,  and  Treatment.  With  Reports 
and  Analysis  of  One  Hundred  Consecutive  Cases  treated  by  the  Author  ; 
and  a  Tabular  Statement  of  every  published  case  treated  since  the  in- 
vention of  the  Laryngoscope.  With  numerous  Colored  and  other 
Illustrations.     Octavo.     Price         .         .         .         .         .  $2-5° 

Dr.  Mackenzie's  position  has  given  him  great  advantages  and  a  large  experience  in  the 

treatment  of  Diseases  of  the  Throat,  and  for  many  years  he  has  been  regarded  as  a  leading 

authority  in  this  department  of  Surgery.     The  Illustrations  have  been  prepared  with  great 

Gare  and  expense. 

OTHER   WORKS    BY  THE   SAME   AUTHOR. 

A  TREATISE  ON  DISEASES  OF  THE  THROAT  AND  NOSE. 
American  Edition.     Edited  by  Dr.  Brandeis.     Preparing. 

PHARMACOPOEIA  OF   THE   HOSPITAL   for   Diseases  of  the 
Throat;  with  One  Hundred  and  Fifty  Formulae  for  Gargles,  &c,  &c. 
Price     .         .         .         .         .         .         .         .         .         .         .     $1.25 
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MEIGS  and  PEPPER. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHIL- 
DREN. By  J.  Forsyth  Meigs,  M.D.,  Fellow  of  the  College  of  Physi- 
cians of  Philadelphia,  &c,  &c,  and  William  Pepper,  M.D.,  Physician 
to  the  Philadelphia  Hospital,  &c.  Sixth  Edition,  thoroughly  Revised 
and  greatly  Enlarged,  forming  a  Royal  Octavo  Volume  of  over  iooo 
pages.     Price,  bound  in  cloth,  $6.00;  leather  .         .         .     $7.00 

It  is  the  most  complete  work  on  the  subject  in  our  language.  It  contains  at  once  the  re- 
sults of  personal,  and  the  experience  of  others.  Its  quotations  from  the  most  recent  author- 
ities, at  home  and  abroad,  are  ample,  and  we  think  the  authors  deserve  congratulations  for 
having  produced  a  book  unecpialled  for  the  use  of  the  student  and  indispensable  as  a  work 
of  reference  Tor  the  practitioner.  —  American  Medical  Journal. 

MEARS  (j.  ewing),  M.  D., 

Jefferson  Medical  College, 

PRACTICAL  SURGERY  :  Including  Bandaging,  Amputation,  etc., 
etc.    Profusely  Illustrated.    For  the  use  of  Students.    Ready  in  October. 

MENDENHALL  (george),  M.D., 

Professor  of  Obstetrics  in  the  Medical  College  of  Ohio,  &c, 

MEDICAL  STUDENT'S  VADE  MECUM.  A  Compendium  of 
Anatomy,  Physiology,  Chemistry,  the  Practice  of  Medicine,  Surgery, 
Obstetrics,  Diseases  of  the  Skin,  Materia  Medica,  Pharmacy,  Poisons, 
&c,  &c.  Eleventh  Edition,  Revised  and  Enlarged,  with  224  Illustra- 
tions.    In  cloth-    .         .         .         .         .         .         .         .  $2.00 

MAXSON  (edwin  r.),  M.D., 

Formerly  Lecturer  on  the  Practice  of  Medicine  in  the  Geneva  Medical  College,  &c. 

THE  PRACTICE  OF  MEDICINE #3.00 

MARSHALL  (john),  F.R.S., 

Professor  of  Surgery,  University  College,  London. 

PHYSIOLOGICAL  DIAGRAMS.  Life-size,  and  Beautifully  Col- 
ored. An  Entirely  New  Edition,  Revised  and  Improved,  illustrating 
the  whole  Human  Body,  each  Map  printed  on  a  single  sheet  of  paper, 
seven  feet  long  and  three  feet  nine  inches  broad. 

No.  1.  The  Skeleton  and  Ligaments. 

No.  2.  The  Muscles,  Joints,  and  Animal  Me 
chanics. 

No.  3.  The  Viscera  in  Position.  —  The  Struc 
ture  of  the  Lungs. 

No.  4.  The  Organs  of  Circulation. 

No.  5.  The  Lymphatics  or  Absorbents. 

No.  6.  The  Digestive  Organs. 

Price  of  the  Set,  Eleven  Maps,  in  Sheets,     .....  $50.00 
"             "                   "                  "          handsomely  Mounted  on 

Canvas,  with  Rollers,  and  varnished,     .....  $80.00 

An  Explanatory  Key  to  the  Diagram.     Price         .         .         .         .  $0.50 

MADDEN  (t.  m.),  M.  D. 

Author  of  "  Climatology  and  the  Use  of  Mineral  Waters." 

THE  HEALTH  RESORTS  OF  EUROPE  AND  AFRICA  for  the 

Treatment  of  Chronic  Diseases.  A  Hand -Book  the  result  of  the 
Author's  own  Observations  during  several  years  of  Health-Travel  in 
many  Lands,  containing,  also,  the  substance  of  the  Author's  former 
Work  on  Climatology  and  the  Use  of  Mineral  Waters.  Octavo. 
Price     .         .         .         .         .         .         .         .         .         .         .     $2.50 


No.    7.  The  Brain  and  Nerves. 

No.    8.  The  Organs  of  the  Senses  and  Organs 

of  the  Voice.    Plate  1. 
No.    9.  The  Organs  of  the  Senses.    Plate  2. 
No.  10.  The   Microscopic    Structure  of  the 

Textures.    Plate  1. 
No.  11.  The    Microscopic    Structure  of  the 

Textures.    Plate  2. 
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MAUNDER  (c.  f.),  F.  R.  C.  S. 

Surgeon  to  the  London  Hospital  j  formerly  Demonstrator  of  Anatomy  at  Guy's  Hospital. 

OPERATIVE  SURGERY.  Second  Edition,  with  One  Hundred 
and  Sixty-four  Engravings  on  Wood.     Price         .         .         .         $2.50 

BY  SAME  AUTHOR. 

SURGERY  OF  THE  ARTERIES,  including  Aneurisms,  Wounds, 
Haemorrhages,  Twenty-seven  Cases  of  Ligatures,  Antiseptic,  etc.  With 
18  Illustrations.     Price  ........      $1.50 

MAYNE  (r.  g.),  M.  D.,  and  MAYNE  (j.),  M.  D. 
MEDICAL    VOCABULARY:    An    Explanation    of   all    Names, 
Synonyms,  Terms,  and  Phrases  used   in   Medicine   and   the  Relative 
Branches  of  Medical  Science.    4th  Edition.    450  pages.     Price,  $3.00 

MAYS  (thomas  j.),  M.  D. 

ON  THE  THERAPEUTIC  FORCES.  An  Effort  to  Consider  the 
Action  of  Medicines  in  the  Light  of  the  Doctrine  of  Conservation  of 
Force.     i2mo.     Cloth.     Price       .         ...         .         .         .     $1.25 

MARTIN  (johnh.). 

Author  of  Microscopic  Objects,  &c. 

A  MANUAL  OF  MICROSCOPIC  MOUNTING.  With  Notes  on 
the  Collection  and  Examination  of  Objects,  and  upwards  of  One  Hun- 
dred Illustrations  on  Stone  and  Wood,  drawn  by  the  Author. 
Price     .         .         .         .,-..         .         .         .         .         .         .     g^.oo 


MEADOWS  (alfred),  M.D. 

Physician  to  the  Hospital  for  women,  and  to  the  General  Lying-in  Hospital,  &c 

MANUAL  OF  MIDWIFERY.  A  New  Text-Book.  Including  the 
Signs  and  Symptoms  of  Pregnancy,  Obstetric  Operations,  Diseases  of 
the  Puerperal  State,  &c,  &c.  Second  American  from  the  Third  Lon- 
don Edition.     Revised  and  Enlarged.     With  145  Illustrations.      $3.00 

This  book  is  especially  valuable  to  the  Student  as  containing  in  a  condensed  form  a  large 
amount  of  valuable  information  on  the  subject  which  it  treats.  It  is  also  clear  and  methodi- 
cal in  its  arrangement,  and  therefore  useful  as  a  work  of  reference  for  the  practitioner.  The 
Illustrations  are  numerous  and  well  executed. 

MILLER  (james),  F.  R.  C.  S. 

Professor  of  Surgery  University  of  Edinburgh. 

ALCOHOL,  ITS  PLACE  AND  POWER.     From  the  Nineteenth 

Glasgow  Edition.      121110.      Cloth  flexible.     Price   .         .         .     $0.50 

This  work  was  prepared  by  Professor  Miller  at  the  special  request  of  the  Scottish  Temper- 
ance League,  who  were  anxious  to  have  a  work  of  high  authority,  presenting  the  medical 
view  of  the  subject  that  could  be  freely  disseminated  among  all  classes. 

MILLER  and  LIZARS. 

ALCOHOL:  Its  Place  and  Power.  By  James  Miller,  F.R.S.E.,  late 
Professor  of  Surgery  in  the  University  of  Edinburgh,  &c. — THE  USE 
AND  ABUSE  OF  TOBACCO.  By  John  Lizars,  late  Professor  to  the 
Royal  College  of  Surgeons.,  &c.  The  Two  Essays  in  One  Volume. 
i2mo.  gi.oo 
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MARSDEN    (ALEXANDER),  M.D. 

A  NEW  AND  SUCCESSFUL  MODE  OF  TREATING  CERTAIN 
FORMS  OF  CANCER.     Second  Edition,  Colored  Plates.       .     $3.50 

MACDONALD  (j.  d.),  M.  D., 

Deputy  Inspector-General  of  Hospitals,  Assistant  Professor  of  Hygiene,  Army  Medical  School,  &c, 

A  GUIDE  TO  THE  MICROSCOPICAL  EXAMINATION  OF 
DRINKING  WATER.  With  Twenty  Full-page  Lithographic  Plates, 
References,  Tables,  etc.,  etc.     Octavo.     Price         .         .         .     $3.00 

NORRIS    (GEORGE  w.),   M.  D., 

Late  Surgeon  to  the  Pennsylvania  Hospital,  &c, 

CONTRIBUTIONS  TO  PRACTICAL  SURGERY,  including 
numerous  Clinical  Histories,  Drawn  from  a  Hospital  Service  of  Thirty 
Years.     In  one  Volume,  Octavo.     Price  ....     $4.00 

OTT  (isaac),  M.  D., 

Late  Demonstrator  of  Experimental  Physiology  in  the  University  of  Pennsylvania. 

THE  ACTION  OF  MEDICINES.  With  Twenty-two  Illustrations. 
Octavo.      Cloth.     Price       .......  $2.00 

OGSTON     (FRANCIS    AND    FRANCIS,    JR.),    M.D. 
Professor  of  Medical  Jurisprudence,  and  Assistant  Professor  in  the  University  of  Aberde&n, 

LECTURES  ON  MEDICAL  JURISPRUDENCE.  With  Copper- 
plate Illustrations.     Octavo.     Cloth  .         .         .         .         .    $6.00 

PHYSICIAN'S  VISITING  LIST,  PUBLISHED  ANNUALLY. 

SIZES    AND    PRICES. 

For  25  Patients  weekly.  Tucks,  pockets,  and  pencil,  .  .  .  $1.00 
50       "  "  "  "  "  ...        1.25 

7o  ...  I00 

IOO  "  "  "  "  "...  2.00 

KO  "  "    2  VOls     I  -Tal1-   t0  JUIle  l.      ' "  2    <0 

50  ^01S-   [July  to  Dec.}  *  *  "        2"5° 

a  a  if  Ian.  to  lune )         ,. 

2vols-  j  July  to  Dec.}  '         '         '       3-°° 

INTERLEAVED    EDITION. 

For  25  Patients  weekly,  interleaved,  tucks,  pockets,  &c,  .  .  1.25 
50        "  "  "  "  «*;-■«  .        „         1.50 

5°   "      '■•  ».—.{g£'fe}  "    "    •  •    •   3.00 

This  Visiting  List  has  now  been  published  Twenty-seven  Year?,  and  has  met  with  such  uni- 
form and  hearty  approval  from  the  Profession,  that  the  demand  for  it  has  steadily  increased 
from  year  to  year. 

POWER,  HOLMES,  ANSTIE,  and  BARNES. 
REPORTS  ON  THE  PROGRESS  OF  MEDICINE  AND  SUR- 
GERY, PHYSIOLOGY,  OPHTHALMIC  MEDICINE,  MID- 
WIFERY, DISEASES  OF  WOMEN  AND  CHILDREN,  MATERIA 
MEDICA,  &c.  Edited  for  the  Sydenham  Society  of  London.  Octavo. 
Price     .         .         .         .         ,         .         .         .         .         .         .52.00 
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PARKES  (EDWARD  A.),  M.  D., 

Professor  of  Military  Hygiene  in  the  Army  Medical  School,  &.C. 

A  MANUAL  OF  PRACTICAL  HYGIENE.  The  Fifth  Revised 
and  Enlarged  Edition,  for  Medical  Officers  of  the  Army,  Civil  Medical 
Officers,  Boards  of  Health,  &c,  &c.  With  many  Illustrations.  One 
Volume  Octavo.     Price  .......     $6.00 

This  work,  previously  unrivalled  as  a  text-book  for  medical  officers  of  the  army,  is  now 
equally  unrivalled  as  a  text-book  for  civil  medical  officers.  The  first  book  treats  in  succes- 
sive chapters  of  water,  air,  ventilation,  examination  of  air,  food,  quality,  choice,  and  cooking 
of  food,  beverages,  and  condiments ;  soil,  habitations,  removal  of  excreta,  warming  of  houses, 
exercise,  clothing,  climate,  meteorology,  individual  hygienic  management,  disposal  of  the 
dead,  the  prevention  of  some  common  diseases,  disinfection,  and  statistics.  The  second 
book  is  devoted  to  the  service  of  the  soldier,  but  is  hardly  less  instructive  to  the  civil  officer 
of  health.  It  is,  in  short,  a  comprehensive  and  trustworthy  text-book  of  hygiene  for  the 
scientific  or  general  reader. —  London  Lancet. 

POWER  (henry),  M.  B.,  F.  R  .C.  S., 

Senior  Ophthalmic  Surgeon  to  St,  Bartholomew's  Hospital. 

THE  STUDENT'S  GUIDE  TO  THE  DISEASES  OF  THE  EYE. 

With  Engravings.     Preparing. 

PENNSYLVANIA  HOSPITAL  REPORTS. 

EDITED  BY  A  COMMITTEE  OF  THE  HOSPITAL  STAFF. 
J.  M.  Da  Costa,  M.  D.,  and  William  Hunt,  M.  D.  Vols.  1  and  2  ;  each 
volume  containing  upwards  of  Twenty  Original  Articles,  by  former 
and  present  Members  of  the  Staff,  now  eminent  in  the  Profession,  with 
Lithographic  and  other  Illustrations.     Price  per  volume  .     $2.00 

The  first  Reports  were  so  favorably  received,  on  both  sides  of  the  Atlantic,  that  it  is  hardly 
necessary  to  speak  for  them  the  universal  welcome  of  which  they  are  deserving.  The  papers 
are  all  valuable  contributions  to  the  literature  of  medicine,  reflecting  great  credit  upon  their 
authors.  The  work  is  one  of  which  the  Pennsylvania  Hospital  may  well  be  proud.  It  will 
do  much  towards  elevating  the  profession  of  this  country. —  American  Journal  of  Obstetrics. 

PAGET  (james),  F.R.S., 

Surgeon  to  St.  Bartholomew's  Hospital,  &c. 

SURGICAL  PATHOLOGY.     Lectures  delivered  at  the  Royal  Col- 
lege of  Surgeons  of  England.     Third  London  Edition,  Edited   and 
Revised  by  William  Turner,   M.  D.     With  Numerous    Illustrations. 
Price,  in  cloth,  $7.50;  in  leather  ......     $8.50 

A  new  and  revised  edition  of  Mr.  Paget's  Classical  Lectures  needs  no  introduction  to  our 
readers.  Commendation  would  be  as  superfluous  as  criticism  out  of  place.  Every  page  bears 
evidence  that  this  edition  has  been  "  carefully  revised." — American  Medical  Journal. 

PEREIRA  (Jonathan),  M.  D.,  F.  R.  S.,  &c. 

PHYSICIAN'S  PRESCRIPTION  BOOK.  Containing  Lists  of 
Terms,  Phrases,  Contractions,  and  Abbreviations  used  in  Prescriptions, 
with  Explanatory  Notes,  the  Grammatical  Constructions  of  Prescrip- 
tions, Rules  for  the  Pronunciation  of  Pharmaceutical  Terms,  a  Proso- 
diacal  Vocabulary  of  the  Names  of  Drugs,  &c,  and  a  Series  of  Abbre- 
viated Prescriptions  illustrating  the  use  of  the  preceding  terms,  &c. ;  to 
which  is  added  a  Key,  containing  the  Prescriptions  in  an  unabbreviated 
Form,  with  a  Literal  Translation,  intended  for  the  use  of  Medical  and 
Pharmaceutical  Students.  From  the  Fifteenth  London  Edition.  Price, 
in  cloth,  *  1. 00;  in  leather,  with  Tucks  and  Pocket,  .         .     $1.25 
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PARSONS  (charles),  M.  D., 

Honorary  Surgeon  to  the  Dover  Convalescent  Homes,  die,  &c. 

SEA-AIR  AND  SEA-BATHING.  Their  Influence  on  Health  a 
Practical  Guide  for  the  Use  of  Visitors  at  the  Seaside.     i8mo.     $0.60 

PARKER  (langston),  F.  R.  C.  S.  L. 

THE  MODERN  TREATMENT  OF    SYPHILITIC  DISEASES. 

Containing  the  Treatment  of  Constitutional  and  Confirmed  Syphilis, 
with  numerous  Cases,  Formulas, &c.,&c.   Fifth  Edition, Enlarged.    $4.25 

PRINCE  (david),  M.D. 

PLASTIC  AND  ORTHOPEDIC  SURGERY.  Containing  1.  A 
Report  on  the  Condition  of,  and  Advances  made  in,  Plastic  and  Ortho- 
pedic Surgery  up  to  the  Year  187 1.  2.  A  New  Classification  and  Brief 
Exposition  of  Plastic  Surgery.  With  numerous  Illustrations.  3.  Ortho- 
pedics: A  Systematic  Work  upon  the  Prevention  and  Cure  of  Deformities. 
With  numerous  Illustrations.     Octavo.      Price  ...         .     $4.50 

This  is  a  good  book  upon  an  important  practical  subject ;  carefully  written  and  abun- 
dantly illustrated.  It  goes  over  the  whole  ground  of  deformities — from  cleft-palate  and 
club-foot  to  spinal  curvatures  and  ununited  fractures.  It  appears,  moreover,  to  be  an  original 
book.  —  Medical  and  Surgical  Reporter. 

SAME  AUTHOR. 
GALVANO-THERAPEUTICS.     A  Revised  reprint  of  A  Report 
made  to  the  Illinois  State  Medical  Society.     With  Illustrations.     Price, 

$1-25 

PIESSE  (g.  w.  septimus), 

Analytical  Chemist. 

WHOLE  ART  OF  PERFUMERY.     And  the  Methods  of  Obtaining 

the  Odors  of  Plants.;  the  Manufacture  of  Perfumes  for  the  Handkerchief, 
Scented  Powders,  Odorous  Vinegars,  Dentifrices,  Pomatums,  Cosmet- 
ics, Perfumed  Soaps,  &c. ;  the  Preparation  of  Artificial  Fruit  Essences, 
&c.  Second  American  from  the  Third  London  Edition.  With  Illus- 
trations. .......... 

.     PIGGOTT  (a.  snowden),  M.  D„ 

Practical  Chemist. 

COPPER  MINING  AND  COPPER  ORE.  Containing  a  full  Descrip- 
tion of  some  of  the  Principal  Copper  Mines  of  the  United  States,  the  Art 
of  Mining,  the  Mode  of  Preparing  the  Ore  for  Market,  &c,  &c.     $1.00 

PAVY  (f.w.),M.  D.,  F.  R.S. 

DIABETES.  Researches  on  its  Nature  and  Treatment.  Third  Re- 
vised Edition.     Octavo  .         .         .         . 

PHYSICIAN'S  PRESCRIPTION  BLANKS,  with  a  Margin  for 
Duplicates,  Notes,  Cases,  &c,  &c.     Price,  per  package, 

Price,  per  dozen     . 
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RINDFLEISCH   (dr.  edward). 

Professor  of  Pathological  Anatomy,  University  of  Bonn. 

TEXT-BOOK  OF  PATHOLOGICAL  HISTOLOGY.     An  Intro 

duction  to  the  Study  of  Pathological  Anatomy.  Translated  from  the 
German,  by  Wm.  C.  Kloman,  M.D.,  assisted  by  F.  T.  Miles,  M.D., 
Professor  of  Anatomy,  University  of  Maryland,  &c.,  &c.  Containing 
Two  Hundred  and  Eight  elaborately  executed  Microscopical  Illustra- 
tions. Octavo.  Price,  bound  in  Cloth,  .  .  .  $5-oo 
"          "           Leather,      .         .         .         .6.00 

This  is  now  confessedly  the  leading  book,  and  the  only  complete  one  on  the  subject  in 
the  English  language.  The  London  Lancet  says  of  it :  "  Rindfleisch's  work  forms  a  mine 
which  no  pathological  writer  or  student  can  afford  to  neglect,  who  desires  to  interpret  aright 
pathological  structural  changes,  and  his  book  is  consequently  well  kuown  to  readers  of  Ger- 
man medical  literature.  What  makes  it  especially  valuable  is  the  fact  that  it  was  originated, 
as  its  author  himself  tells  us,  more  at  the  microscope  than  at  the  writing-table.  Altogether 
the  book  is  the  result  of  honest  hard  labor.  It  is  admirably  &u.  well  as  profusely  illustrated, 
furnished  with  a  capital  Index,  and  got  up  in  a  way  that  is  worthy  of  what  must  continue 
to  be  the  standard  book  of  the  kind." 

ROBERTS    (FREDERICK  T.).,  M.  D.,  B.  Sc. 

Assistant  Physician  and  Teacher  of  Clinical  Medicine  in  the  University  College  Hospital ;  Assistant  Physician 
Brompton  Consumption  Hospital,  &c. 

A  HAND-BOOK   OF   THE  THEORY   AND   PRACTICE   OF 
MEDICINE.     Second  Edition,  Revised  and  Enlarged.     Cloth,  $5.00 

Leather,     6.00 

This  work  lias  been  prepared  mainly  for  the  use  of  Students,  and  its  object  is  to 
present  in  as  condensed  a  form  as  the  present  extent  of  Medical  Literature  will  permit, 
arid  in  one  volume,  such  information  with  regard  to  the  Principles  and  Practice  of 
Medicine,  as  shall  be  sufficient  not  only  to  enable  them  to  prepare  for  the  various 
examinations  which  they  may  have  to  undergo,  but  also  to  guide  them  in  acquiring 
that  Clinical  Knowledge  which  can  alone  properly  fit  them  for  assuming  the  active 
duties  of  their  profession.  The  work  is  also  adapted  to  the  wants  of  very  many 
members  of  the  profession  who  are  already  busily  engaged  in  general  Practice,  and 
consequently  have  but  little  leisure  and  few  opportunities  for  the  perusal  of  the  larger 
works  on  Practice  or  of  the  various  special  monographs. 


REYNOLDS  (j.  russell),  M.  D.,  F.  R.  S., 

Lecturer  on  the  Principles  and  Practice  of  Medicine,  University  College,  London! 

LECTURES   ON   THE  CLINICAL  USES  OF  ELECTRICITY. 

Delivered  at  University  College  Hospital.     Second  Edition,  Revised 
and  Enlarged.     Price jgi.oo 


RYAN    (MICHAEL),  M.  D. 

Member  of  the  Royal  College  of  Physicians, 

PHILOSOPHY  OF  MARRIAGE,  in  its  Social,  Moral,  and  Physi- 
cal Relations ;  with  an  Account  of  the  Diseases  of  the  Genito-Urinary 
Organs,  &c.      Price     .  .  .  .  .  .  .  .  $1.00 

This  is  a  philosophical  discussion  of  the  whole  subject  of  Marriage,  its  influences  and 
results  in  all  their  varied  aspects,  together  with  a  medical  history  of  the  reproductive  func- 
tions of  the  vegetable  and  animal  kingdoms,  and  of  the  abuses  and  disorders  resulting  from 
it  iu  the  latter.     It  is  intended  both  for  the  professional  and  general  reader. 
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RADCLIFFE  (charles  eland),  M.D., 

Fellow  of  the  Royal  College  of  Physicians  of  London,  &c. 

LECTURES   ON   EPILEPSY,    PAIN,    PARALYSIS,   and   other 
Disorders  of  the  Nervous  System.      With  Illustrations.     .  .      $1.50 

The  reputation  which  Dr.  Radcliffe  possesses  as  a  very  able  authority  on  nervous  affections 
will  commend  his  work  to  every  medical  practitioner.  We  recommend  it  as  a  work  that  will 
throw  much  light  upon  the  Physiology  and  Pathology  of  the  Nervous  System.  —  Canada, 
Medical  Journal. 

ROBERTSON  (a.),  M.D.,  D.D.S. 

A   MANUAL   ON    EXTRACTING    TEETH.     Founded  on   the 

Anatomy  of  the  Parts  involved  in  the  Operation,  the  kinds  and  proper 
construction  of  the  instruments  to  be  used,  the  accidents  likely  to  occur 
from  the  operation,  and  the  proper  remedies  to  retrieve  such  accidents. 
A  New  Revised  Edition.         ....... 

The  author  is  well  known  as  a  contributor  to  the  literature  of  the  profession,  and  as  a 
clear,  terse,  and  practical  writer.  The  subject  is  one  to  which  he  has  devoted  considerable 
attention,  and  is  treated  with  his  usual  care  and  ability.  The  work  is  valuable  not  only 
to  the  dental  student  and  practitioner,  but  also  to  the  medical  student  and  surgeon.  —  Dental 
Cosmos. 

REESE  (john  j.),  M.D., 

Professor  of  Medical  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania. 

AN  ANALYSIS   OF    PHYSIOLOGY.     Being  a  Condensed  View 

of  the  most  important  Facts  and  Doctrines,  designed  especially  for  the 
Use  of  Students.     Second  Edition,  Enlarged.  .         .         .     $1.50 

SAME  AUTHOR. 
THE  AMERICAN  MEDICAL  FORMULARY.     Price     .    #1.50 
A  SYLLABUS  OF  MEDICAL  CHEMISTRY.     Price       .    $1.00 


RICHARDSON  (joseph),  D.D.S. 

Late  Professor  of  Mechanical  Dentistry,  &c,  &c. 

A  PRACTICAL  TREATISE  ON  MECHANICAL  DENTISTRY. 

Second  Edition,  much  Enlarged.     With  over  150  beautifully  executed 

Illustrations.     Octavo.     Price,  in  cloth,  $4.00 ;  in  leather,       .     $4,50 

This  work  does  infinite  credit  to  its  author.  Its  comprehensive  style  has  in  no  way  in- 
terfered with  most  elaborate  details  where  this  is  necessary ;  and  the  numerous  and  beautifully 
executed  wood-cuts  with  which  it  is  illustrated  make  the  volume  as  attractive  as  its  instruc- 
tions are  easily  understood.  — Edinburgh  Med.  Journal. 

ROBERTS  (lloyd  d.),  M.D., 

Vice-President  of  the  Obstetrical  Society  of  London,  Physician  to  St,  Mary's  Hospital,  Manchester. 

THE  STUDENT'S  GUIDE  TO  THE  PRACTICE  OF  MID- 
WIFERY.    With  95  Illustrations.     Price        ....     $2.00 

RUTHERFORD  (william),  M.  D.,  F.  R.  S.  E. 

Professor  of  the  institutes  of  Medicine  in  the  University  of  Edinburgh. 

OUTLINES  OF  PRACTICAL  HISTOLOGY  FOR  STUDENTS 
AND  OTHERS.  Second  Edition,  Revised  and  Enlarged.  With  Illus- 
trations, &c.     Price        .         .         .         .         .         .         .  $2.00 
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RIGBY  and  MEADOWS. 

DR.  RIGBY'S  OBSTETRIC  MEMORANDA.  Fourth  Edition, 
Revised  and  Enlarged,  by  Alfred  Meadows,  M.  D.,  Author  of  "A 
Manual  of  Midwifery,"  &c.     Price    .....  $0.50 

ROYLE'S  MANUAL  OF  MATERIA  MEDICA  AND  THERA- 
PEUTICS. The  Sixth  Revised  and  Enlarged  Edition.  Containing 
all  the  New  Preparations  according  to  the  New  British,  American, 
French,  and  German  Pharmacopoeias,  the  New  Chemical  Nomencla- 
ture, etc.,  etc.  Edited  by  John  Harley,  M.  D.,  F.  R.  C.  P.,  Assistant 
Physician  and  Lecturer  on  Physiology  at  St.  Thomas's  Hospital.  With 
139  Illustrations,  many  of  them  new.     One  vol.,  Demy  Octavo.      $5-oo 

STOCKEN  (james),  L.  D.  S.  R.  C.  S., 

Lecturer  on  Dental  Materia  Medica  end  Therapeutics  and  Dental  Surgeon  to  National  Dental  Hospital. 

THE  ELEMENTS  OF  DENTAL  MATERIA  MEDICA  AND 
THERAPEUTICS.     Second  Edition  Preparing. 

SANDERSON,  KLEIN,  FOSTER,  and  BRUNTON. 

A  HAND-BOOK  FOR  THE  PHYSIOLOGICAL  LABORATORY. 

Being  Practical  Exercises  for  Students  in  Physiology  and  Histology,  by 

E.  Klein,  M.  D.,  Assistant  Professor  in  the  Pathological  Laboratory 
ot    the    Brown   Institution,  London;    J.    Burdon-Sanderson,  M.  D., 

F.  R.  S.,  Professor  of  Practical  Theology  in  University  College,  Lon- 
don; Michael  Foster,  M.D.,  F.R.S.,  Fellow  of  and  Prselector  of  Phys- 
iology in  Trinity  College,  Cambridge;  and  T.  Lauder Brunton,  M.D., 
D.Sc,  Lecturer  on  Materia  Medica  in  the  Medical  College  of  St.  Bar- 
tholomew's Hospital.  Edited  by  J.  Burdon-Sanderson.  The  Illus- 
trations consist  of  One  Hundred  and  Twenty-three  octavo  pages, 
including  over  Three  Hundred  and  Fifty  Figures,  with  appropriate 
letter-press  explanations  attached  and  references  to  the  text.  Price,  in 
one  volume,  Cloth,  $6.00;  in  Leather,  $7.00:  or  in  two  volumes, 
Cloth,  $7.00.     Vol.  I.,  containing  the  Text,  sold  separately,  $4.00. 

We  feel  that  we  cannot  recommend  this  work  too  highly.  To  those  engaged  in  physiologi- 
cal work  as  students  or  teachers,  it  is  almost  indispensable:  and  to  those  who  are  not,  a 
perusal  of  it  will  by  no  means  be  unprofitable.  The  execution  of  the  plates  leaves  nothing 
to  be  desired.  They  are  mostly  original,  and  their  arrangement  in  a  separate  volume  has 
great  aud  obvious  advantages.  — Dublin  Journal  of  Medical  Sciences. 

SIEVEKING  (e.  h.),  M.D.,  F.R.C.S. 
THE  MEDICAL  ADVISER  IN  LIFE  ASSURANCE.    Price  #2.25 

This  book  supplies,  in  a  concise  and  available  form,  such  facts  and  figures  as  are  required 
by  the  Physician  or  Examiner  to  assist  him  in  arriving  at  a  correct  estimate  of  the  many 
contingencies  upon  which  life  insurance  rests. 

SWAIN    (WILLIAM  PAUL),  F.R.C.S., 

Surgeon  to  the  Royal  Albert  Hospital,  Devonport. 

SURGICAL  EMERGENCIES:  A  MANUAL  CONTAINING 
CONCISE  DESCRIPTIONS  OF  VARIOUS  ACCIDENTS  AND 
EMERGENCIES,  WITH  DIRECTIONS  FOR  THEIR  IMME- 
DIATE TREATMENT.  With  numerous  Wood  Engravings.  In  one 
volume,  121110.     Cloth.     Price        .         .         .         .         .         .     $2.00 
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STILLE  (ALFRED),  M.D. 
Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University  of  Pennsylvania,  &c, 

EPIDEMIC  MENINGITIS;  or,  Cerebro-Spinal  Meningitis.     In  one 

volume,  Octavo.     .  .  .  .  .  .  .  .  $2.00 

This  monograph  is  a  timely  publication,  comprehensive  in  its  scope,  and  presenting  within 
a  small  compass  a  fair  digest  of  our  existing  knowledge  of  the  disease,  particularly  accept- 
able at  the  present  time.  It  is  just  such  a  one  as  is  needed,  and  may  be  taken  as  a  model 
for  similar  works. —  American  Journal  Medical  Sciences. 

SMITH  (william  Robert), 

Resident  Surgeon,  Hants  County  Hospital. 

LECTURES  ON  THE  EFFICIENT  TRAINING  OF  NURSES 
FOR  HOSPITAL  AND  PRIVATE  WORK.  With  Illustrations. 
i2mo.     Cloth.     Price    ........     $2.25 

SMITH  (heywood),  M.  D., 

Physician  to  the  Hospital  for  Women,  &c. 

PRACTICAL  GYNAECOLOGY.  A  Hand-Book  for  Students  and 
Practitioners.     With  Illustrations.     Price   .         .         .         .         $2.00 

"  It  is  obviously  the  work  of  a  thoroughly  intelligent  practitioner,  well  versed  in  his  art." 
— British  Medical  Journal. 

SANSOM    (ARTHUR  ERNEST),  M  .B., 
Physician  to  King's  College  Hospital,  &c. 

CHLOROFORM.     Its  Action  and  Administration.     Price         .$1.50 

BY  SAME  AUTHOR. 
LECTURES  ON  THE  PHYSICAL  DIAGNOSIS  OF  DISEASES 
OF  THE  HEART,  intended  for  Students  and  Practitioners.        $1.50 

SCANZONI  (f.  w.  von), 

Professor  in  the  University  of  Wurzburg. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  THE 
SEXUAL  ORGANS  OF  WOMEN.  Translated  from  the  French. 
By  A.  K.  Gardner,  M.D.     With  Illustrations.     Octavo.         .     $5.00 

STOKES  (william), 

Regius  Professor  of  Physic  in  the  University  of  Dublin. 

THE  DISEASES  OF  THE  HEART  AND  THE  AORTA. 
Octavo.  ..........     $3.00 

SYDENHAM  SOCIETY'S  PUBLICATIONS.  New  Series,  1859 
to  1877  inclusive,  19  years,  76  vols.  Subscriptions  received,  and  back 
years  furnished  at  $10.00  per  year.  Full  prospectus,  with  the  Reports 
of  the  Society  and  a  list  of  the  Books  published,  furnished  free  upon 
application. 

SANKEY  (w.  h.  o.),  M.D.,  F.R.C.P. 
LECTURES  ON  MENTAL  DISEASES.     Octavo.     .         .    $3.25 
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SWERINGEN  (hiram   v.). 

Member  American  Pharmaceutical  Association,  &c. 

PHARMACEUTICAL  LEXICON.  A  Dictionary  of  Pharmaceu- 
tical Science.  Containing  a  concise  explanation  of  the  various  subjects 
and  terms  of  Pharmacy,  with  appropriate  selections  from  the  collateral 
sciences.  Formulae  for  officinal,  empirical,  and  dietetic  preparations ; 
selections  from  the  prescriptions  of  the  most  eminent  physicians  of 
Europe  and  America;  an  alphabetical  list  of  diseases"  and  their  defini- 
tions; an  account  of  the  various  modes  in  use  for  the  preservation  of 
dead  bodies  for  interment  or  dissection ;  tables  of  signs  and  abbrevia- 
tions, weights  and  measures,  doses,  antidotes  to  poisons,  &c,  &c. 
Designed  as  a  guide  for  the  Pharmaceutist,  Druggist,  Physician,  &c. 
Royal  Octavo.     Price  in  cloth         .         .         .         .         .  $3-oo 

"         leather     ......       4.00 

SEWILL  (h.  e.),  mTrX.  S„  Eng.,  L.  D.  S., 

Dental  Surgeon  to  the  West  London  Hospital. 

THE  STUDENT'S  GUIDE  TO  DENTAL  ANATOMY  AND 
SURGERY.     With  77  Illustrations.     Price    ....     $1.50 

SHEPPARD  (edgar),  M.  D. 

Professor  of  Psychological  Medicine  in  King's  College,  London, 

MADNESS,  IN  ITS  MEDICAL,  SOCIAL,  AND'  LEGAL  AS- 
PECTS. A  series  of  Lectures  delivered  at'  King's  College,  London. 
Octavo.     Price       .........     $2.50 

SAVAGE  (henry),  M.  D.,  F.  R.  C.  S. 

Consulting  Physician  to  the  Samaritan  Free  Hospital,  London. 

THE  SURGERY,  SURGICAL  PATHOLOGY,  and  Surgical  Anat- 
omy of  the  Female  Pelvic  Organs,  in  a  Series  of  Colored  Plates 
taken  from  Nature :  with  Commentaries,  Notes,  and  Cases.  Third 
Edition,  greatly  enlarged.     A  quarto  volume.     Price      .  $14.00 

SAVORY  and  MOORE. 

A  CONDENSED  COMPENDIUM  OF  DOMESTIC  MEDICINE 
AND  COMPANION  TO  THE  MEDICINE  CHEST.  With  En- 
gravings.     121110.     Cloth.     Price     ......    $0.50 

SUTTON  (francis),  F.  C.  S. 

A  SYSTEMATIC  HAND-BOOK  OF  VOLUMETRIC  ANALYSIS, 
or  the  Quantitative  Estimation  of  Chemical  Substances  by  Measure, 
Applied  to  Liquids,  Solids,  and  Gases.  Third  Edition,  enlarged. 
With  numerous  Illustrations.     Now  Ready.     Price  .         .     $5-5° 

SMITH  (eustace),  M.D. 

Physician  to  the  East  London  Hospital  for  Diseases  of  Children,  &c. 

CLINICAL  STUDIES  OF  DISEASES  OF  THE  LUNGS  IN 
CHILDREN.     Price #2.50 
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TANNER  (thomas  hawkes),  M.D.,  F.R.C.P,  &c 

THE  PRACTICE  OF  MEDICINE.     Sixth  American  from  the  last 
London  Edition.     Revised,  much  Enlarged,  and  thoroughly  brought  up 
to  the  present  time.     With  a  complete  Section  on  the  Diseases  Peculiar 
to  Women,  an  extensive  Appendix  of  -Formulae  for  Medicines,  Baths, 
&c.,^&c.     Royal  Octavo,  over  noo  pages.     Price,   in  cloth,  $6.00; 
leather  .         .         .         .         .         .         .         .         .         .     $7- 00 

There  is  a  common  character  about  the  writings  of  Dr.  Tanner  —  a  characteristic  which 
constitutes  onfe  of  their  chief  values  :  they  are  all  essentially  and  thoroughly  practical.  Dr. 
Tanner  never,  for  one  moment,  allows  this  utilitarian  end  to  escape  his  mental  view.  He 
aims  at  teaching  how  to  recognize  and  how  to  cure  disease,  and  in  this  he  is  thoroughly  suc- 
cessful. ...  It  is,  indeed,  a  wonderful  mine  of  knowledge.  —  Medical  Times. 

SAME  AUTHOR. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  IN- 
FANCY AND  CHILDHOOD.  Third  American  from  the  last  Lon- 
don Edition,  Revised  and  Enlarged.  By  Alfred  Meadows,  M.D., 
London,  M.R.C.P.,  Physician  to  the  Hospital  for  Women  and  to  the 
General  Lying-in  Hospital,  &c,  &c.     Price  .         .         .  $3-°° 

TANNER'S  INDEX  OF  DISEASES  AND  THEIR  TREAT- 
MENT. Second  Edition.  Carefully  Revised.  With  many  Additions 
and  Improvements.  By  W.  H.  Broadbent,  M.  D.,  F.  R.  C.  P.,  Phy- 
sician to  the  London  Fever  Hospital,  &c,  &c.     Octavo.    Cloth.    $3.00 

A  MEMORANDA  OF  POISONS.  A  New  and  much  Enlarged 
Edition.     Price      .         .         .         .         .         .         .         ...     $0.75 

TYSON  (james),  M.D., 

Lecturer  on  Microscopy  in  the  University  of  Pennsylvania,  &c, 

THE  CELL  DOCTRINE.  Its  History  and  Present  State,  with  a 
Copious  Bibliography  of  the  Subject,  for  the  use  of  Students  of  Medi- 
cine and  Dentistry.  With  Colored  Plate,  and  numerous  Illustrations 
on  Wood.     Second  Edition.     Price        .....     $2.00 

BY  SAME  AUTHQR. 
A  PRACTICAL  GUIDE  TO  THE  EXAMINATION  OF  URINE. 

For  the  use  of  Physicians  and  Students.  With  a  Colored  Plate  and 
numerous  Illustrations  Engraved  on  Wood.  Second  Edition.  Just 
Ready.     Price       .         .         .       • $1-25 

TAFT  (JONATHAN),  D.  D.  S., 
Professor  of  Operative  Dentistry  in  the  Ohio  College,  &c. 

A  PRACTICAL  TREATISE  ON  OPERATIVE  DENTISTRY. 

Third  Edition,  thoroughly  Revised,  with  Additions,  and  fully  brought 
up  to  the  Present  State  of  the  Science.  Containing  over  100  Illustra- 
tions.    Octavo.     Price,  in  cloth,  $4. 25.     In  leather,       .         .     $5.00 

TURNBULL  (laurence),  M.  D. 

THE  ADVANTAGES  AND  ACCIDENTS  OF  ARTIFICIAL 
ANAESTHESIA.  A  Manual  of  Anaesthetic  Agents,  Modes  of  Admin- 
istration, etc.     25  Illustrations.      i2mo.     Cloth       .         .  $1.00 

THOMPSON  (e.  s.),  M.D., 

Physician  to  Hospital  for  Consumption,  etc. 

COUGHS  AND    COLDS.     Their  Causes,  Nature,  and  Treatment. 
i2ffio.     Cloth.     Price         .......         $0.60 
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TROUSSEAU  (a.), 

Professor  of  Clinical  Medicine  to  the  Faculty  of  Medicine,  Paris,  &c. 

LECTURES  ON  CLINICAL  MEDICINE.     Delivered  at  the  HStel 
Dieu,  Paris.     Translated  from  the  Third  Revised  and  Enlarged  Edition 
by  P.  Victor  Bazire,  M.D.,  London  and  Paris;  and  John  Rose  Cor- 
mack,  M.D.,  Edinburgh,  F.R.S.,  &c.     With  a  full  Index,  Table  of  Con- 
tents, &c.     Complete  in  Two  volumes,  royal  octavo,  bound  in  cloth. 
Price  $8.00  ;  in  Leather        .......     $10.00 

Trousseau's  Lectures  have  attained  a  reputation  both  in  England  and  th*is  country  far 
greater  than  any  work  of  a  similar  character  heretofore  written  ;  and,  notwithstanding  but  few 
medical  men  could' afford  to  purchase  the  expensive  edition  issued  by  the  Sydenham  Society, 
it  has  had  an  extensive  sale.  In  order,  however,  to  bring  the  work  within  the  reach  of  all 
the  profession,  the  publishers  now  issue  this  edition,  containing  all  the  lectures  as  contained 
in  the  five-volume  edition,  at  one-half  the  price.  The  London  Lancet,  in  speaking  of  the 
work,  says :  ,;  It  treats  of  diseases  of  daily  occurrence  and  of  the  most  vital  interest  to  the 
practitioner.  And  we  should  think  any  medical  library  absurdly  incomplete  now  which  did 
not  have  alongside  of  Watson,  Graves,  and  Tanner,  the  '  Clinical  Medicine'  of  Trousseau." 
The  Sydenham  Society's  Edition  of  Trousseau  can  also  be  furnished  in  sets,  or  in  separate 
volumes,  as  follows :  Volumes  I.,  II.,  and  III.,  $5.00  each.     Volumes  IV.  and  V.,  $4.00  each. 

TILT  (edward  john),  M.D. 

THE  CHANGE  OF  LIFE  IN  HEALTH   AND   DISEASE.    A 
Practical  Treatise  on  the  Nervous  and  other  Affections  incidental  to 
Women  at    the  Decline  of  Life.     From  the  Third  London  Edition. 
Price     ...........     $3.00 

The  work  is  rich  in  personal  experience  and  observation,  as  well  as  in  ready  and  sensible 
reflection  on  the  experience  and  observation  of  others.  The  book  is  one  that  no  practitioner 
should  be  without,  as  the  best  we  have  on  a  class  of  diseases  that  makes  a  constant  demand 
upon  our  care,  and  requires  very  judicious  management  on  the  part  of  the  practitioner. — 
London  Lancet. 

TOYNBEE  (j.),  F.R.S. 

ON    DISEASES   OF   THE   EAR.     Their  Nature,  Diagnosis,  and 

Treatment.  A  new  London  Edition,  with  a  Supplement.  By  James 
Hinton,  Aural  Surgeon  to  Guy's  Hospital,  &c.  And  numerous  Illus- 
trations.    Octavo.  .         .         .         .         .         .         .         .     $5.00 

THOMPSON  (sir  henry),  F.R.C.S.,  &c. 

ON  THE  PREVENTIVE  TREATMENT  OF  CALCULOUS 
DISEASE,  and  the  Use  of  Solvent  Remedies.  Second  Edition.     $1.00 

PRACTICAL  LITHOTOMY  AND  LITHOTRITY.  Second  Edi- 
tion, with  Illustrations.  ........     $4.00 

THORNTON  (w.  pugin),  M.D. 

Surgeon  to  Hospital  for  Diseases  of  the  Throat,  &c, 

ON  TRACHEOTOMY,  Especially  in  Relation  to  Diseases  of  the 
Larynx  and  Trachea.  With  Photographic  and  other  Illustrations. 
Price      .         .         .         .         .         .         .         .         .         .         .     $1.75 

THOROWGOOD  (john  a),  M.D., 

Lecturer  on  Materia  Medicaatthe  Middlesex  Hospital, 

THE  STUDENT'S  GUIDE  TO  MATERIA  MEDICA.  With 
Engravings  on  Wood. $2.00 

TYLER  SMITH  (w.),  M.D., 

Physician,  Accoucheur,  and  Lecturer  on  Midwifery,  &c. 

ON  OBSTETRICS.  A  Course  of  Lectures.  Edited  by  A.  K. 
Gardner,  M.D.     With  Illustrations.     Octavo.        .         .         .     #5.00 
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THOROWGOOD  (j.  c),  M.  D., 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest,  and  to  the  West  London  Hospital,  &c, 

NOTES  ON  ASTHMA.  Its  various  Forms,  their  Nature  and 
Treatment,  including  Hay  Asthma,  with  an  Appendix  of  Formulae,  &c. 
Third  Edition.     Price         .         .         .         .         .         .         .         $1.50 

TIDY  (c.  meymott),  M.  D., 

Professor  of  Chemistry  in  London  Hospital. 

A  HAND-BOOK  OF  MODERN  CHEMISTRY,  Organic  and  In- 
organic.    8vo.     600  pages.     Cloth,  red  edges.     Price     .         .     $5.00 

TOMES  (john),  F.R.S. 

Late  Dental  Surgeon  to  the  Middlesex  and  Dental  Hospitals,  die. 

A  SYSTEM  OF  DENTAL  SURGERY.  The  Second  Revised  and 
Enlarged  Edition,  by  Charles  S.  Tomes,  M.A.,  Lecturer  on  Dental 
Anatomy  and  Physiology,  and  Assistant  Dental  Surgeon  to  the  Dental 
Hospital  of  London.     With  263  Illustrations.     Price      .         .     $5.00 

TOMES  (c.s.),M.A. 

Lecturer  on  Anatomy  and  Physiology,  and  Assistant  Surgeon  to  the  Dental  Hospital  of  London, 

A  MANUAL  OF  DENTAL  ANATOMY,  HUMAN  AND  COM- 
PARATIVE.    With  179  Illustrations.     Now  Ready.     Price    .     $3.50 

TRANSACTIONS  OF  THE  COLLEGE  OF  PHYSICIANS 

OF  PHILADELPHIA.     New  Series. 
VOLUMES    I.,  II.,  &  III.     Price,  per  volume   ....     $2.50 


THUDICHUM  (john  l.  w.),  M.  D., 

Lettsomian  Professor  of  Medicine,  Medical  Society,  London,  &<:• 

ON  PATHOLOGY  OF  THE  URINE.  Including  a  Complete 
Guide  to  Analysis.  A  new  Revised  and  Enlarged  Edition.  With 
Illustrations.     Octavo.     Price  .         .         .         .         .         .     $5.00 

TOLAND  (h.  h.),  M.  D., 

Professor  of  the  Principles  and  Practice  of  Surgery  and  of  Clinical  Surgery  in  the  Medical  Department  of 

the  University  of  California, 

LECTURES  ON  PRACTICAL  SURGERY.  With  Numerous 
Illustrations.     In  one  volume,  octavo.     Price,  in  cloth  •       .         $4-5° 

"      in  leather      .  5.00 

TIBBITS    (HERBERT),  M.  D. 
Medical  Superintendent  of  the  National  Hospital  for  the  Paralyzed  and 'Epileptic,  &c, 

A  HANDBOOK  OF  MEDICAL  ELECTRICITY.  With  Sixty- 
four  large  Illustrations.     Small  octavo.  Price     .  .         .      $1-5° 

The  author  of  this  volume  is  the  translator  of  Duchenne's  great  work  on  "  Localized  Elec- 
trization." Avoiding  contested  points  in  electro-physiology  and  therapeutics,  he  has  pre- 
pared this  handbook  as  containing  all  that  is  essential  for  the  busy  practitioner  to  know,  not 
only  -when,  but  in  explicit  and  pull  detail,  how  to  use  Electricity  in  the  treatment  of 
disease,  and  to  make  the  practitioner  as  much  at  home  in  the  use  of  his  electrical  as  his 
other  medical  instruments. 
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VIRCHOW  (rudolphe),  Professor,  University  of  Berlin. 
CELLULAR  PATHOLOGY.     144  Illustrations.     Octavo.      #5.00 

BY  SAME  AUTHOR. 
POST-MORTEM  EXAMINATIONS.     A  Description  and  Expla- 
nation of  the  Method  of  Performing  Them  in  the  Dead  House  of  the 
Berlin  Charite  Hospital.     Price       •    .         .-  .         .         #0.75 

ARTHUR  VACHER,  Translator  and  Editor  of  Fresenius's  Chemical  Analysis. 

A  PRIMER  OF  CHEMISTRY.  Including  Analysis.  i8mo. 
Cloth.     Price         .........     $0.50 

WARING  (edward  john),  F.R.C.S.,  F.L.S.,  &c,  &c. 

PRACTICAL  THERAPEUTICS.  Considered  chiefly  with  refer- 
ence to  Articles  of  the  Materia  Medica.  Third  American  from  the  last 
London  Edition.     Price,  in  cloth,  $4.00;   leather  .         .     $5.00 

There  are  many  features  in  Dr.  Waring's  Therapeutics  which  render  it  especially  valuable 
to  the  Practitioner  and  Student  of  Medicine,  much  important  and  reliable  information  being 
found  in  it  not  contained  in  similar  works  ;  also  in  its  completeness,  the  convenience  of  its  ar- 
rangement, and  the  greater  prominence  given  to  the  medicinal  application  of  the  various 
articles  of  the  Materia  Medica  in  the  treatment  of  morbid  conditions  of  the  Human  Body,  &c. 
It  is  divided  into  two  parts,  the  alphabetical  arrangement  being  adopted  throughout.  It 
contains  also  an  excellent  Index  of  Diseases,  with  a  list  of  the  medicines  applicable  as 
remedies,  and  a  full  Index  of  the  medicines  and  preparations  noticed  in  the  work. 


WYTHE  (joseph  h),  A.M.,  M.D.,  &c. 

THE  PHYSICIAN'S  POCKET,  DOSE,  AND  SYMPTOM  BOOK. 

Containing  the  Doses  and  Uses  of  all  the  PrincipalArticles  of  the  Materia 
Medica,  and  Original  Preparations;  A  Table  of  Weights  and  Measures, 
.  Rules  to  Proportion  the  Doses  of  Medicines,  Common  Abbreviations 
used  in  Writing  Prescriptions,  Table  of  Poisons  and  Antidotes,  Classifi- 
cation of  the  Materia  Medica,  Dietetic  Preparations,  Table  of  Symptom- 
atology, Outlines  of  General  Pathology  and  Therapeutics,  &c.  The 
Eleventh  Revised  Edition.  Price,  in  cloth,  $1.00;  in  leather,  tucks, 
with  pockets,  .  .  .  .  .  .  .  .  .      $1.25 

BY  SAME  AUTHOR. 
THE    MICROSCOPIST,  a  Compendium   of  Microscopic   Science, 
Micro-Mineralogy,  Micro-Chemistry,  Biology,  Histology,  and  Patho- 
logical Histology.     Elegantly  Illustrated.     Price      .         .  .     $4.50 

WILKS  and  MOXON. 

LECTURES  ON  PATHOLOGICAL  ANATOMY.  By  Samuel 
Wilks,  M.D.,  F.R.S.,  Physician  to,  and  Lecturer  on  Medicine  at,  Guy's 
Hospital.  Second  Edition,  Enlarged  and  Revised.  By  Walter  Moxon, 
M.D.,  F.R.S.,  Physician  to,  and  late  Lecturer  on  Pathology  at,  Guy's 
Hospital.         .   • $6.00 

WILSON  (erasmus),  F.R.S. 

HEALTHY  SKIN.     A  Popular  Treatise  on  the  Skin  and  Hair,  their 

Preservation  and  Management.     Eighth  Edition.     Cloth.         .     Si. 00 
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WILSON  (george),  M.  A.,  M.  D. 

Medical  Officer  to  the  Convict  Prison  at  Portsmouth, 

A  HANDBOOK  OF  HYGIENE  AND  SANITARY  SCIENCE. 
With  Engravings.  Third  Edition,  carefully  Revised.  Containing 
Chapters  on  Public  Health,  Food,  Air,  Ventilation  and  Warming, 
Water,  Water  Analysis,  Dwellings,  Hospitals,  Removal,  Purification, 
Utilization  of  Sewage  and  Effects  on  Public  Health,  Drainage,  Epi- 
demics, Duties  of  Medical  Officers  of  Health,  &c,  &c.     Price  $3.00 

WAGSTAFFE  (william  Warwick),  F.  R.  C.  S. 

Assistant-Surgeon  and  Lecturer  on  Anatomy  at  St.  Thomas's  Hospital. 

THE  STUDENT'S  GUIDE  TO  HUMAN  OSTEOLOGY.     With 

Twenty-three  Lithographic  Plates  and  Sixty  Wood  Engravings.     i2mo. 
Cloth.     Price         .  .         .         .         .         .         .         .         .     $3.00 

WARD  (Stephen  h.),  M.D.,  F.  R.  C.  P. 

Physician  to  the  Seaman's  Hospital,  &c,  &c. 

ON  SOME  AFFECTIONS  OF  THE  LIVER  and  Intestinal  Canal; 

with  Remarks  on  Ague  and  its  Sequelas,  Scurvy,  Purpura,  &c. 

Price $2-5° 

"Dr.  Ward's  book  is  of  a  purely  practical  character,  embodying  the  author's  experience, 
from  his  long  connection  as  physician  to  the  Seaman's  Hospital.  His  accurate  description 
of  the  diseases  treated  will  amply  repay  the  reader."  —  Dublin  Medical  Journal. 

WILSON  (erasmus),  F.  R.  C.  S.,  &c. 

CONTAINING  THREE  HUNDRED  AND  SEVENTY-ONE  ILLUSTRATIONS. 

THE  ANATOMIST'S  VADE  MECUM.  A  Complete  System  of 
Human  Anatomy.  The  Ninth  Revised  and  Enlarged  London  Edition. 
Edited  and  fully  brought  to  the  Science  of  the  day  by  Prof.  George 
Buchanan,  Lecturer  on  Anatomy  in  Anderson's  University,  Glasgow, 
with  many  New  Illustrations,  prepared  expressly  for  this  Edition. 
Price $S-°° 

WEDL  (carl),  M.D. 

Professor  of  Histology,  &c,  in  the  University  of  Vienna. 

DENTAL  PATHOLOGY.  The  Pathology  of  the  Teeth.  With 
Special  Reference  to  their  Anatomy  and  Physiology.  First  American- 
Edition,  translated  by  W.  E.  Boardman,  M.D.,  with  Notes  by  Thos. 
B.  Hitchcock,  M.D.,  Professor  of  Dental  Pathology-and  Therapeutics 
in  the  Dental  School  of  Harvard  University,  Cambridge.  With  105 
Illustrations.       .         .         .     Price,  in  Cloth,   #3.50;  Leather,    $4.50 

This  work  exhibits  laborious  research  and  medical  culture  of  no  ordinarv  character.  It 
covers  the  entire*  field  of  Anatomy,  Physiology,  and  Pathology  of  .the  Teeth.  The  author, 
Prof.  Wedl,  has  thoroughly  mastered  the  subject,  using  with  great  benefit  to  the  book  the 
very  valuable  material  left  by  the  late  Dr.  Heider,  Professor  of  Dental  Pathology  in  the  Uni- 
versity of  Vienna,  the  result  of  the  life-long  work  of  this  eminent  man. 

WILKES  (samuel),  M.  D. 

Physician  to,  and  Lecturer  at,  Guy's  Hospital. 

LECTURES  ON  DISEASES  OF  THE  NERVOUS  SYSTEM. 
Delivered  at  Guy's  Hospital.  With  Additions.  Numerous  Illustrative 
Cases,  etc.      ...........     $5.00 


WOODMAN  and  TIDY. 

A  TEXT-BOOK  OF  FORENSIC  MEDICINE  AND  TOXI- 
COLOGY. By  W.  Bathurst  Woodman,  M.  D.,  St.  And.,  Assistant 
Physician  and  Lecturer  on  Physiology  at  the  London  Hospital  ;  and  C. 
Meymott  Tidy,  M.  A.,  M.  B.,  Lecturer  on  Chemistry,  and  Professor 
of  Medical  Jurisprudence  and  Public  Health,  at  the  London  Hospital. 
With  Numerous  Illustrations.    Now  ready,  cloth,  $7.50;  leather,  $8.50 

WELLS  (j.  scelberg), 

Ophthalmic  Surgeon  to  King's  College  Hospital,  &c. 

TREATISE  ON  THE  DISEASES  OF  THE  EYE.  Illustrated  by 
Ophthalmoscopic  Plates  and  numerous  Engravings  on  Wood.  The 
Third  London  Edition.     Cloth,  $5.00;  leather         .         .         .     $6.00 

This  is  the  author's  own  edition,  printed  in  London  under  his  supervision,  and  issued  in 
this  country  by  special  arrangement  with  him. 

SAME  AUTHOR. 

ON  LONG,  SHORT,  AND  WEAK  SIGHT,  and  their  Treatment 

by  the   Scientific  Use   of  Spectacles.     Fourth   Edition   Revised,  with 
Additions  and  numerous  Illustrations.     Price  .         .         .      $2.50 


WRIGHT  (henry  G.),  M.  D„ 

Member  of  the  Royal  College  of  Physicians,  &<:• 

ON  HEADACHES.  Their  Causes  and  their  Cure.  From  the  Lon- 
don Edition.     Seventh  Thousand  .         .         .         .         .         .     $0.50 

WILSON  (joseph),  M.D., 

Medical  Director,  U,  S.  N. 

NAVAL  HYGIENE.  Influences  Affecting  Health,  and  the  Means 
of  Preventing  Disease.     In  Press. 

WALTON  (haynes), 

Surgeon  in  Charge  of  the  Ophthalmic  Department  of,  and  Lecturer  on  Ophthalmic  Medicine  and  Surgery 

in,  St.  Mary's  Hospital. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  EYE, 
Third  Edition.  Rewritten  and  enlarged.  With  five  plain,  and  three 
colored  full-page  plates,  numerous  Illustrations  on  Wood,  Test  Types, 
&c,  &c.     Octavo  volume  of  nearly  1200  pages.     Price         .         $9-°° 

WATERS  (a.  t.  h.),  M.D.,  F.R.C.P.,  &c. 

DISEASES  OF  THE  CHEST.  Contributions  to  their  Clinical  His- 
tory, Pathology,  and  Treatment.  Second  Edition,  Revised  and  Enlarged. 
With  numerous  Illustrative  Cases  and  Chapters  on  Haemoptysis,  Hay 
Fever,  Thoracic  Aneurism,  and  the  Use  of  Chloral  in  certain  Diseases 
of  the  Chest,  and  Plates.     Octavo.     Price       ....     $4.00 

WALKER   (ALEXANDER), 
Author  of  "  Woman,"  ".Beauty,"  &c. 

INTERMARRIAGE;  or,  the  Mode  in  which,  and  the  Causes  why, 
Beauty,  Health,  Intellect  result  from  certain  Unions,  and  Deformity, 
Disease,  and  Insanity  from  others.     With  Illustrations.      i2mo.     $1.00 


Medical  Text-Books  and  Works  of  Reference, 


PUBLISHED    BY 


LINDSAY  &  BLAKISTON,  PHILADELPHIA, 

For  Sale  by  all  Booksellers  or  sent  FREE  upon  receipt  of  price. 


Roberts's  Hand-Book  of  the  Practice  of  Medicine.     Uniformly  commended  by  the  Pro- 
fession and  the  Press.     Octavo.     Price,  bound  in  cloth,  $5.00  ;  leather,  $6.00. 
Trousseau's  Clinical  Medicine.     Complete  in  two  volumes,  octavo.     Price,  in  cloth,     $8.00: 

leather,  $10.00. 
Aitken's  Science  and    Practice  of  Medicine.     Third  American,   from   the   Sixth   London 

Edition.     Two  volumes,  royal  octavo.     Price,  in  cloth,  $12.00  ;  leather,  $14.00. 
Sanderson's  Hand-Book  for  the  Physiological    Laboratory.     Exercises  for  Students 

in  Physiology  and  Histology.     353  Illustrations.     Price,  in  one  volume,  cloth,  #6.00;  leather,  #7.00. 
Cazeaux's  Text-Book  of  Obstetrics.     From  the  Seventh  French  Edition,  Revised  and  greatly 

Enlarged.     With  Illustrations.     Cloth,  $6.00:  leather,  $7.00. 
Waring's  Practical  Therapeutics.     From  the  Third  London  Edition.     Cloth,  $4.00 ;  leather, 

$5.00. 
Rindfleiseh's  Pathological    Histology.     Containing  208  elaborately  executed  Microscopical 

Illustrations.     Cloth,  $5.00  ;  leather,  $6.oj. 
Meigs  and  Pepper's  Practical  Treatise  on  the  Diseases  of  Children.  Sixth  Edition. 

Cloth,  $6.00  ;  leather,  $7.00. 
Tanner's  Practice  of  Medicine.     The  Sixth  American  Edition,  Revised  and  Enlarged.     Cloth, 

$6.00;  leather,  §7. 00. 
Tanner   and    Meadow's    Diseases    of   Infancy    and    Childhood.      Third  Edition. 

Cloth,  83.00. 
Biddle's  Materia  Mediea  for  Students.      The  Eighth  Revised  and  Enlarged  Edition.     With 

Illustrations.     Price,  $4.00. 
Harris's   Principles  and  Practice  of  Dentistry.     The  Tenth  Revised  and  Enlarged  Edition. 

Cloth,  $6. 50  ;  leather,  S7.50. 
Soelberg    Wells    on    Diseases    of   the    Eye.     The   Third   London   Edition.     Illustrated  by 

Ophthalmoscopic  Plates  and  other  Engravings.     Cloth,  $5.00;  leather,  $6.00. 
Woodman  and  Tidy's  Forensic  Medicine  and  Toxicology.    Illustrated.    8vo.   Cloth, 

,57.50;  sheep,  #8.50. 
Byford   on  the  Uterus.     A  New,  Enlarged,  and  thoroughly  Revised  Edition.     Numerous   Illustra- 
tions.    Price,  $2.50. 

Hewitt's   Diagnosis    and    Treatment  of  the  Diseases  of  Women.     Third  Edition. 
Cloth,  f?4.oo;  leather,  §5.00. 

Headland  on  the  Action  of  Medicines.     Sixth  American  Edition.     Price,  S3. 00. 

Harley  on  Urine  and  its  Derangements.     With  Illustrations.     Price, 

Meadow's  Manual  of  Midwifery.     Illustrated.     Third  Enlarged  Edition,  including  the  Signs 
and  Symptoms  of  Pregnancy,  etc.     Price,  §3.00. 

Bloxom's  Chemistry.     Inorganic  and  Organic.     Second  Edition.    276  Illustrations.    Cloth,  $4.00  ; 
leather,  $5.00. 

Walton's  Practical  Treatise  on  Diseases  of  the  Eye.     The  Third  Revised  and  Enlarged 
Edition.     Numerous  Illustrations,  Test  Types,  etc.     Price,  $9.00. 

Jones  and  Sieveking's  Pathological  Anatomy.     A  New  Enlarged  Edition,  edited  by  J. 
F.  Payne,  M.  D.     With  Illustrations.     Price,  $6.00. 

Wilks  and    Moxon's    Pathological  Anatomy.     Second   Edition,   Enlarged  and   Revised. 
Price,  S6.00. 

Carpenter's  Microscope  and   its  Revelations.     The  Fifth   Edition,  very  much   Enlarged. 
With  500  Illustrations.     Price,  $5.50. 

Wilson's  Anatomist's  Vade  Meeum.     The  Ninth  Enlarged  London  Edition.     Price,  $5.00. 

Parke's  Manual  of  Practical  Hygiene.      The  Fifth  Enlarged  Edition.     Price,  $6.00. 

Richardson's    Mechanical     Dentistry.      Second    Edition,   much   Enlarged.     With   over   150 
Illustrations.     Price,  in  cloth,  $4.00  ;  leather,  $4.50. 

Beale's  Use  of  the  Microscope  in  Practical  Medicine.     Fourth  Edition.     500  Illustra- 
tions.    Price,  S3. 00 

Sweringen's  Dictionary  of  Pharmaceutical  Science.     Octavo.     Price,  $3.00. 

Mackenzie's  Growths  in  the  Larynx.     With  Numerous  Colored  Illustrations.     Price,  $2.50. 

COMPLETE  DESCRIPTIVE  CA  TALVGUES  FURNISHED  FREE  UPON APPLICA  TION. 


Popular  Medical,  Scientific,  and  Hygienic  Books. 

MANY  OF  THEM  NEW  OR  NEW  EDITIONS  REDUCED  IN  PRICE. 


Bennett  on  Nutrition.     In  Health  and  Disease.     Second  Edition,  Revised 

and  Enlarged.      Price $2.50 

Madden's  Health  Resorts  of  Europe  and  Africa,  including  Climatol- 
ogy, the  Use  of  Mineral  Waters,  etc.     New  Edition 2.50 

Acton's  Functions  and  Disorders  of  the  Reproductive  Organs  in 
Childhood,  Youth,  Adult  Age,  and  Advanced  Life.  The  Fifth  Edition  Revised, 
with  Additions 2.50 

Wilson's  Hand-Book  of  Hygiene  and  Sanitary  Science.    The  Third 

Revised  and  Enlarged  Edition,  with  Illustrations 3.00 

"Wilson  on  the  Skin  and  Hair.     Their  Preservation  and  Management. 

Eighth  Revised  Edition 1.00 

Well's  on  Long,  Short,  and  Weak  Sight.     Their  Treatment  by  the  Use 

of  Spectacles.      A  New  Revised  Edition 2.50 

Bloxam's  Laboratory  Teaching ;  or,  Progressive  Exercises  in  Practical 

Chemistry.     Third  Edition.      89  Engravings 2. 00 

Smith  on  the  Training  of  Nurses  for  Hospital  and  Private  Work.  Illus- 
trated   2.25 

Frankland's  How  to  Teach  Chemistry.     Edited  by  G.  Geo.  Chaloner. 

Illustrated 1. 25 

Kollmeyer's  Key  to  Modern  Chemistry,  with  numerous  Tables, Tests,  etc.  2.25 
Parson's  Sea-Bathing  and  Sea-Air.     Their  Influence  on   Health.     A 

Guide  for  Visitors  at  the  Seaside.     Cloth 60 

Wright  on  Headaches.    Their  Causes  and  their  Cure.   Fourth  Edit.  Cloth.      50 

Cottle,  The  Hair.     In  Health  and  Disease.     i2mo 75 

Chavasse  on  the  Training  of  Children.     Their  Mental  Culture,  etc 1.00 

Hufeland  on  the  Art  of  Prolonging  Life.     Edited  by  Erasmus  Wilson, 

M.  D.     i2mo.     Cloth 1.00 

Ryan,  The  Philosophy  of  Marriage  in  its  Social,  Moral,  and  Physical 

Relations 1. 00 

Walker  on  Intermarriage.    The  Causes  why  Beauty,  Health,  Intellect, 

etc.,  Result  from  Certain  Unions,  etc.     With  Illustrations 1. 00 

Lizars  on  Tobacco,  Its  Use  and  Abuse.  Eighth  Edition.  i2mo.  Cloth.  50 
Miller  on  Alcohol.  Its  Place  and  Power.  From  the  Nineteenth  Edition....  50 
Miller  and  Lizars  on  Alcohol  and  Tobacco.     Two  Essays  in  One  Vol.  1 .00 

Birch,  Constipated  Bowels.     The  Causes  and  Means  of  Cure 1.00 

Overman  on  Mineralogy,  Assaying,  and  Mining 1.00 

Piggot  on  Copper  Mining  and  Copper  Ore 1.00 

Savory  and  Moore's  Condensed  Compendium  of  Domestic  Medi- 
cine and  Companion  to  the  Medicine  Chest 50 

Bernay's  Notes  for  Students  in  Chemistry.     Sixth  Edition 1.25 

Vacher,  A  Primer  of  Chemistry,  including  Analysis.      Cloth 50 

Day  on  Headaches.     Their  Nature,  Causes,  and  Cure 2.00 

Prosser  James  on  Sore  Throat:  Its  Nature,  Varieties,  and  Treatment....  2.00 

gi^  Copies  of  the  above  sent  by  mail,  post-paid,  upon  receipt  of 
annexed  price. 

LINDSAY  &  BLAKISTON,  Publishers, 
25  South  Sixth  Street,  Philadelphia. 
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